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THE NEW DELL SYSTEM 433TE
33 MHz EISA i486.'"
•Intel 80486 microprocessor running at
33 MHz with 128 KB external cache.
**Commercial Lease Plan. Lease for
as low as $377/month.
330 MB Super VGA Color System
(800 x600)
$ 10,499

THE NEW DELL SYSTEM 425Th
25 MHz EISA i486.
•Intel 80486 microprocessor running at
25 MHz.
Commercial Lease Plan. Lease for as
low as $278/month.
190 MB Super VGA Color System
(800 x600)
$7.499

Price listed includes 4MB of RAM.*
80,100,190, 330 and 650 MB hard drive
configurations available.

Price listed includes 4MB of RAM.*
80,100,190, 330 and 650 MB hard drive
configurations available.

THE DELL SYSTEM 433E
33 MHz EISA i486.

THE DELL SYSTEM 425E'"
25 MHz EISA i486.

•i486 microprocessor running at
33 MHz.
Commercial Lease Plan. Lease for as
low as $307/month.

•
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•i486 microprocessor running at
25 MHz.

100 MB Super VGA Color System
(800 x600)
$8,499
Price listed includes 4MB RAM.*
80,100,190, 330 and 650 MB hard drive
configurations available.

Commercial Lease Plan. Lease for as
havas $235/month.
100 MB Super VGA Color System
(800 x600)
$6,499
Price listed includes 4MB of RAM.*
80,100,190, 330 and 650 MB hard drive
configurations available.

THE NEW DELL SYSTEM 325D
25 MHz 386.'"

THE DELL SYSTEM 316SX
16 MHz 386SX.

•Intel 80386 microprocessor running at
25 MHz with 32 KB external cache.

•Intel 80386SX microprocessor running
at 16 MHz.

Commercial Lease Plan. Lease for as
low as $112/month.

Commercial Lease Plan. Lease for as
low as $ 79/month.
40 MB VGA Color Plus System $2,099

4

40 MB VGA Color Plus System $ 2,999
Price listed includes 1MB of RAM.*
40, 80, 100, 190, 330 and 650 MB hard
drive configurations available.

Price listed includes 1MB of RAM.*
20, 40, 80, 100 and 190 MB hard drive
configurations available.

THE DELL SYSTEM 320LX
20 MHz 386SX.
•Intel 80386SX microprocessor running
at 20 MHz.

THE DELL SYSTEM 210
12.5 MHz 286.
•Intel 80286 microprocessor running
at 12.5 MHz.

Commercial Lease Plan. Lease for as
low as $104/month.

Commercial Lease Plan. Lease for as
low as $59/month.
20 MB VGA Monochrome
System
$ 1,549
Price listed includes IMB of RAM.*
20, 40, 80 and 100 MB hard drive
configurations available.

40 MB VGA Color Plus System $2,799
Price listed includes IMB of RAM.*
40,80, 100,190, 330 and 650 MB hard
drive configurations available.

THE NEW DELL SYSTEM 320LT
20 MHz 386SX.
•Intel 80386SX microprocessor running
at 20 MHz.
Commercial Lease Plan. Lease for as
low as $ 141/month.

THE DELL SYSTEM 3I6LT
16 MHz 386SX.
•Intel 80386SX microprocessor running
at 16 MHz.
Commercial Lease Plan. Lease for as
Iowas $ 112/month.
20MB, 1MB RAM* $2,999

40MB, 2MBRAM* $ 3,899
20 MB hard drive configurations also
available.

40 MB hard drive configurations also
available.
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TOP OF THE MARK.

So what do you get by
paying the extra mark-up
for aCompaq?

$4,499
[ease.

Not abetter computer.

$3,899

$163/me'

Leos.=

$142/mo"

Dell's new 386 -systems are
co

as fast, expandable and

+Me—

compatible as Compaq's.

t

Not better service. In

ri
-dew.

8straight PC Week polls of
corporate cutsomers, Dell's
service rated much higher

The new Dell 33 MHz and 25 MHz 386 computers.

than everyone else's.
Not better personal attention. From the
TO ORDER, CALL

800-388-3355
HOURS: 6AM- 9PM CT M•F 8AM•4 PM CT SAT.
In Canada 800.387.5752. In the U.K. 080:' “S35. In France
(I) 10.60.68.00. InGermant06103/701.0. In Suvden0760.713 50.

moment you first call
us, and for as long as

system board and a32 KB cache designed into a
compact footprint.
The new Dell 333D is as good as a386 PC

you own your

can get. Not only is it 33% faster than the Dell

computer, we'll work

325D, it has a64 KB cache for an extra kick in

with you custom configuring your computer and
answering any questions— no matter how small

performance.
1.1
1
7
edesign every machine to our specs, then

—whether it be technical, sales or service

build it to yours. We design our computers; we

related.

know them inside out. So when you call us, we

In fact, the only thing extra you get from
Compaq is, well, mark-up.
Our new 386s pull afast one on pricier
computers. Both the 33 MHz Dell Systems
333D and 25 MHz Dell System 325D are faster
and more expandable than most higher priced
systems.
The new Dell -325D is afast, reliable
machine with up to 16 MB of RAM on the

can talk to you about what you need acomputer
THE NEW DELL SYSTEM 333D 33 MHz 386 AND THE
NEW DELL SYSTEM 325D 25 MHz 386.
STANDARD FEATURES
•Inicie 80386 microprocessor running at
33 MHz ( 333D) or 25 MHz 1325D).
•Page mode interleaved memory architecture.
•Standard IMB of RAM,' optional 2MB or
4MB of RAM expandable to 16 MB on system
hoard.
•Integrated VGA controller with 1024
support.

X

768

•Integrated hard drive and diskette drive
interface.
•64 KB ( 333D) or 32 KR ( 325D) SRAM cache.
•SmartVu.Advanced System Diagnostg Display

•6industry standard expansion skits (five 16-bit,
one 8-hit).
•High-performance IDE (40 MB, 80 MB, 100
MB, 190 MB) and ESDI ( 330 MB, 650 MB)
hard disk drives.
•Iparallel port, 2serial ports, PS/2 compatiNe
mouse port. all integrated.
•177 watt power supply.
•12-month Xerox' .On-Site Service Contract.
333D
40-MB VGA Color Plus
System

325D

$ 3,599 $2,999

•Societ for Intel 80387 or WEITEK 3167 math
coprocessor.

Prices listed include IMB of RAM.' 80,100,
190, 330, 650 MB hard drive configurations
available.

•5.25" 1.2 MB or 3.5" L44 MB diskette drive.

AD CODE 11 EMO

I

HERE'S OUR NEW STORE,
SO YOU'LL NEVER HAVE TO GO
TO THEIR STORE AGAIN.
When you buy from atraditional
computer store, here's what you get:
A beefy retail mark-up.
Pressure to buy something you don't
want.
That crummy feeling of not knowing
what you're getting, because the salesman
isn't sure what he's selling.
And, when there's aproblem, some
guy with ascrewdriver taking your
computer apart.
When you call Dell, on the other
hand, here's what you get:
A frank talk with experts about what
you need, and arecommendation about

THE NEW DELL SYSTEM ° 333D 33 MHz 386.

the best overall package for you.

STANDARD FEATURES:
•Intel. 80386 microyxoccssor running at 33 MHz. • Page mode interleaved run ixay architecture. • Standard] MB of RAM',

Custom configuration, with options

optional 2MB or 4MB of RAM exgondable to 16 MB on system bcord. • Integrated VGA controller with 1024 n768 support.
•64 KB high.spmd SRAM. • Socket for Intel 80387 or WEITEK 3167 rnath coprocessor. • 5.25' 1.2 MB or 3.5 1.44 MB
diskette drive. • 6industry standard expansion slots ( five 16.bit, one 8.1m). • High.performance IDE ( 40 MB, 80 MB, ( 00 MB,

including monitors, memory sizes,
accessories,
TO ORDER. CALL

800-388-3355
HOURS,

AM • 9PM CT M•F 8AM•4 PM CT SAT

In C:anada 80Z5 387 ,5752. In the U.K. 0800414535. In France
(1)50.60 68.00. InGennany06103/701.0.1n Sweden0760•71350.

190MB) and ESDI ( 330 $1B, 650 MB) hard disk dnves. • Iparallel port. 2zonai ports, 02/2 compatible mouse port, all integrated.
•SmartVu''..Advanced System Diagnostic Display. • I2-month On-See Sewace Gmtract provided by Xerox:
40 MB VGA Color Plus System $ 3,599
Pone listed includes! MB af RAM.. 40,80,100,190, 330, and 650 hard drive configurations available.

AD CODE 11 EMO

software and
peripherals.
Service — often

voted the best in the industry— by computer
experts who know our computers inside and out.

air standard.
A 30-day, no questions asked, money back
guarantee.
A one-year limited warranty.

A variety of financing and leasing° options.

And agreat price, with no retail mark-up.

A firm promise to build your computers, a

Call us now. Why waste atrip when everything

configured systems test, and shipment by two-day

you need is right in front of you?

I

TOP OF THE MARK-UPS.

But, for the sake of
argument, let's suppose
something does go wrong
with your Dell computer.
Both the Dell 333D and
325D come with our

SmartVu7 the built-in
diagnostic display that
ingeniously identifies
problems even if the
monitor goes down.

Compaq's 33 MHz and 25 MHz 386 computers.

If you still need help,
for, and then put together the most efficient,

our Dell toll-free technical support hotline solves

economical package for you. We take you

90% of all problems over the phone, often within

through all the choices you have in memory sizes,

4or 5minutes. Or, if you use our new Dell

monitors, storage devices, high performance

TechFax line at 1-800-950-1329, we'll fax back

controllers and accessories. Once you agree about

technical information immediately.

exactly what you need, we immediately begin

If we still haven't solved the problem, we'll

custom configuring your computer, perform a

send trained technicians from the Xerox

completed system test, then send it off.

Corporation' to your desk the next business day

Then you get 30 days to use it. If you aren't
satisfied, send it back. We'll return your money,

with the solution in hand.
For sale,for leasefor less. Call us. Talk to

acomputer expert whose only job is to give you

no questions asked.
Even if something goes wrong, it won't
wreck your day. Actually, one of the nice things

about our service is that you'll rarely need it.

exactly what you want in computers, service,
software, printers and financing.
You'll get solid information that could save

Another PC Week poll category we dominate is

you time and money on computers with high

the one called "reliability

marks, not high mark-ups.

due in no small

measure to our extensive burn-in testing on each

DELL
COMPUTER
CORPORATION

computer before it goes out the door.
Circle 86 on Reader Service Card
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33-MHz 386DX.,
EISA...$1995

The ALR
BusinessVEISA

It's What You Need
to Thrive in Today's
Hostile Business World

It's a sink or swim world out
there, and if you don't take
advantage of the latest in today's
technology, your competition will.
To survive in a sea of reduced
budgets and accelerated time
schedules, you need a computer
that's both inexpensive and fast.
You need a system that will
exploit the best of today's and
tomorrow's technology without
exploiting your budget. You
need the ALR BusinessVEISA.
One of the easiest ways for your
company to remain competitive
is to reduce its spending: that's
why we've priced the
BusinessVEISA Model 101 at
just $ 1995. With its 33-MHz
386-processor and its advanced
32-bit EISA bus, the
BusinessVEISA gives you all the
power you'll need to devour
today's most advanced business
applications.

Designed to survive the changing tides of your business environment, the BusinessVEISA
can take advantage of both
standard 8- and 16-bit add-on
boards and advanced 32-bit
EISA enhancement products.
This powerful system can feast
on the latest in today's and
tomorrow's high-speed I/O and
multimastering technology.

Hunt for the Real 32-bit System
ALR
AST
BusinessVEISA
Premium'.
386/33-101
386SX/16-5V
Architecture
VEISA
CUPID32?
CPU Speed
16-MHz
33-11Hze
CPU
3436DX.,
386SX
Data Path
32-Bite
16- Bit
Memory
1-MB
1-MB
Bus
32-Bit EISA.'
16-Bit SA
List Price
$1995
$2495
Price of 25-MHz
i486 Upgrade
$1995 $4895

Just Upgrade the CPU! TM

As you conquer new territories,
your BusinessVEISA can
expand its jaws to accommodate 1486 power. Just Upgrade
the CPU! TM Simply plug in an
ALR VEISA 25 or 33- MHz 1486
CPU module to boost your performance up to 270%. Then
watch your competition scatter.
Don't ignore your killer instinct.
Call ALR today.

1-800-444-4ALR

y

ALR VEO, 25-MH

IR

486 CPU Moduld•

Jeronimo, Irvine, CA 92718
(714) 581-6770 FAX:{714) 581-9240

Available at these selected resellers:
Connecting Point' III UM,
COMPUTER CENS

Prices and configurations i;ubject to change without notice. Prices based on U.S. dollars. System shown with optional monitor/graphics adapter ano 3.5" floppy. VEISA,
Business VEISA, and Just Upgrade the CPU! are trademarks and ALR is a registered trademark of Advanced Logic Research, Inc. All other brand and product names are
trademarks or registered trademarks of their respective owners. Shark photo: Ron Taylor/ Tom Stack & Assoc. 01990 by Advanced Logic Research.
AST, we saw your mailer Would you like some of our product literature so you can get your information right next time?
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Integrate sophisticated features
into your Microsoft C and QuickC
applications with

CTOOLS PLUS/6.F
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's 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 PLUSTm
1189
149
Turbo
CTOOLSTm
149
Call today for more

infirmation

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

6

BYTE • DECEMBER 1990

HUGH KNOWS BOOKS
(AND COMPUTERS)
Our Print Queue author
has adistinguished career
outside the computer world

B

YTE readers know Print Queue
columnist Hugh Kenner as our
thought-provoking reviewer of
books. But some of you may
also know him as anoted literary critic
and James Joyce scholar. His interest in
computers dates back to 1973 and was
sparked by a long-standing interest in
math.
"I got one of the very first HP-35
units, having written abook about Bucky
Fuller and being interested in the math
behind his geodesic domes. The HP-35
was followed by the programmable HP65, then by the HP-41C. By the late
1970s, Iwas well into programming; my
book Geodesic Math [
University of California Press, 1976] exhibits examples,"
says Kenner.
In fact, Kenner had to choose between
mathematics and physics or English language and literature when he started at
the University of Toronto in 1941. " I
have never regretted the latter decision—
I'd have been amerely competent mathematician, but I'm better than that at
what Ielected instead—but the former
has always stayed available," Kenner
explains.

Built His First PC
A charter BYTE subscriber, Kenner did
not immediately jump onto the personal
computer bandwagon. "The HP [calculator] Icould hold in my hand could do as
much [as the early personal computers]
more simply. Igot interested, though,
about the time disk drives were announced. What Iwanted was away to revise my writing without retyping.
"A longtime Heathkit builder, Igot an
H-89 kit, which my 11-year-old daughter
helped me assemble. (No connection
Lisa soldered has ever failed. Same aptitude as 11-year-olds once displayed with
needlepoint.) When the 16-bit Z-100 was
announced, someone at Brady Books
thought to ask me to write auser's guide.
The Z-100 has since been joined by aZenith SupersPort and aKaypro 386. All
four machines are still in use."
First BYTE Article aTravesty
Kenner's first BYTE article was acollaborative effort with computer scientist Joseph O'Rourke—a language statistics
program called Travesty. " It drew as
much reader response as any program
BYTE had ever run," he recalls. That led
to Kenner writing reviews of computer
books, which led to Print Queue.
Although Print Queue resides in the
back of BYTE, it generates more mail
each month than any other column, except for Jerry Pournelle's Computing at
Chaos Manor. Pro or con, Kenner makes
his readers think and respond. •
PHOTOGRAPHY:

GREG PEASE © 1990
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Ventura Publisher introduces the Gold Series.
It simply does more, any way you look at it.
And now there are several new ways to
look at it. Because the desktop publisher
that does more for you now does it all in
the three leading PC environments.
The Gold Series introduces new Ventura
Publisher* editions for DOS/GEM,
Windows 3.0, and OS/2 Presentation
Manager. That means new ease of use and
learning as well as compatibility with
hundreds more software applications. All
three new editions can use documents
from Ventura Publisher 1.1 and 2.0.
It does even more than before.

The Gold Series gives you much more than
achoice of environments. At no extra
cost, each edition includes our Professional

cO,N10.0

,

Extension and Network Server. So you
also get such advanced DTP features as
interactive table creation and scientific
equation editing, cross referencing, and
vertical justification.
And you get networking. So several users
can edit and proofread simultaneously
as well as share stylesheets and network
resources. On Novell, IBM, 3COM, and
other Windows- and OS/2 Presentation
Manager-compatible networks.
Whether you're designing anewsletter or
publishing adirectory, you'll do it faster and
more effectively with Ventura Publisher.
Unique features give you more flexible and
precise type control, and automate many

steps other programs make you repeat
over and over. Ventura Publisher is the one
DTP program that can handle all your
publishing and design projects.
If you want to do more in desktop publishing, doesn't it make sense to use the
program that does the most? Call today for
more information about the new Ventura
Publisher Gold Series. (800) 822-8221
in USA; (800) 228-8579 in Canada. For
training information, call (800) 445-5554.
Ventura Software Inc., aXerox company.

Ventura Publisher
Gold Series
It simply does more.

DEPOTS , Cont

Ventura
Publisher

Venture
Publisher
Mho.,
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Ventura Publisher' is atrademark of Ventura Software Inc., aXerox company. XEROX' i atrademark of XEROX CORPORATION
All other product names or trademarks are property of their respective owners. © 1990, Ventura Software Inc.
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As the people responsible for
the Microsoft' Windows " environment
we believe we're in agood position
to offer some very sound advice on
Windows Computing. And that,

as you've probably guessed by now,
is the Microsoft Mouse.
You see, the Mouse allows you
to navigate the Windows environment
and applications with untold ease.

For more information, call (800)541-1261, Dept. M29. Outside the U.S. and Canada, call (206)882-8661. In Canada, call (416)673-7638. 01990 Microsoft Corporation. All rights reserved. Microsoft or

ter yotill need
Computing

As well as unparalleled accuracy.
Furthermore, we've made the
decision to buy aMouse even easier.
Now ifs available either with software,
or on its own for the purist.

Visit adealer and check it out for
yourself We think you'll see our point

Mi
Making it all make sense

-

'Microsoft logo are registered trademarks and Windows and Making it all make sense are trademarks of Microsoft Corporation, The Microsoft Mouse design is patented. (Design Patent #302, 426.)

EDITORIAL •

Fred Langa

ALAPTOP ON
1.1111111111111E ACHIP . . . ALMOST
When they're not
duking it out in the
courtroom, companies
like AMD and Intel
are redefining
laptop technology

L

ast month, Iwrote about the current crop of laptops—and they
are indeed spectacular. But the
game's not over yet, by a long
shot. The best of current technology offers you afull spectrum of choices, from
i486-based lunchbox luggables, to 386based portables and notebooks, to fabulously lightweight and fast 286 notebooks, to tiny hand-held 8086- based
units.
Soon, very soon, you can expect handheld 286 machines—an AT in the palm of
your hand—and aplethora of 386-based
notebooks.
The Hand-Helds
In October, AMD ( Austin, TX) announced its " AT on achip," asingle chip
that contains an AMD 286 microprocessor and all the ancillary chips required to
build abasic IBM AT. More accurately
described as " most of an AT on achip,"
the 286ZX and its low-power sibling, the
286LX, need only aDRAM chip, akeyboard controller, and a system bus to
make a working computer. (This contrasts with the 10 to 100+ chips some
other designs use.)
The 286ZX chip is designed for desktop machines, and the 286LX is designed
for laptop and notebook computers. The
286LX adds some battery- saving features to improve laptop performance,
such as aCPU shutdown mode that turns
off the 80C286 section of the chip. A
standby mode shuts down all system
10
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bined with a main-memory subsystem
controller with a 32-megabyte address
space, an EMS 4.0 memory controller,
an AT/Industry Standard Architecture
bus controller, a cache controller, and
support for the 80387SX math coprocessor. A companion chip, the 82360SL
ISA peripheral and power management
chip, supports CPU, memory, and peripheral functions, as well as providing
programmable features to manage power
to prolong battery life.
Intel also provides a family of lowpower support logic chips for modems,
keyboards, memory, network adapters,
and the like. Intel is setting itself up as
avirtual one-stop source for laptop silicon.
We can't meaningfully test these new
The Notebooks
chips until they're installed in areal-life
Longtime readers may recall that I'm no
system, but Intel believes that the combig fan of the 386SX for desktop compact, highly integrated 386SL is about 20
puters because it has a narrow bus that
percent faster than an ordinary 20-MHz
needlessly cripples I/O. (
Needless is the
386SX. This means that the SL line can
key word. The SX was not designed to
deliver " true" 386 performance levels
fill aconsumer need, but purely for mareven in low-power, compact systems.
keting reasons. By promoting the SX,
The SL may be the chip the SX should
which it alone manufactured, Intel hoped
have been all along.
to kill off the perfectly adequate 286,
How compact will SL systems be? The
which other companies— such as AMD,
SL chips themselves come in several conHarris, and Fujitsu—also sold.)
figurations, the smallest being an amazIn portables, bus width isn't much of
ingly dense 227-lead land grid array. The
an issue. For one thing, you tend not to
two main chips contain atotal of 1.1 milstuff aportable full of plug-in cards. For
lion transistors, and they are fabricated
another, now that there's a reasonable
using 1-micron technology. Intel says
body of 386-specific software, a porthat acomplete 386 AT can be built on a
table SX gives you increased compatibilboard measuring just 4by 6inches (about
ity with your desktop system's software,
albeit with the performance hit of the
10 by 15 centimeters). Incidentally,
that's about the size of a Sharp
SX's CPU-to-memory bottleneck.
Wizard....
SX chips have been used in laptops for
West Coast news editor Owen Linderquite a while, and they are starting to
holm has been following these developshow up in notebook computers in some
ments all along. His report on the AMD
numbers.
ZX and LX chips appeared in October's
Microbytes, and his excellent feature on
From SX to SL
Enter the 386SL. Intel describes it as a what's new in laptop chip sets appears in
this issue on page 312. Check it out.
"386 processor expressly designed for
—Fred Longo
the emerging notebook- size personal
Editor in Chief
computer market."
(BIX name "flanga")
The 386SL is a20-MHz 386 core coin-

clocks except those that are needed for
DRAM refreshing. It barely sips power,
which should stretch out battery life to
the max.
This compacting of elements reduces
many of the engineering headaches that
arise when cramming a286-based VGA
computer into anotebook form factor, so
you can expect to see many more of these
laptops and notebooks on the market.
That, in turn, should help keep prices
reasonable.
It also augurs well for 286- based
hand-helds. Now that's amachine Iwant
to use—a full-blown go-anywhere AT
that fits in apocket. Don't laugh; they're
being developed right now.

Borland's Turbo Pascal 6.0 is the Fastest
Way from Inspiration to Application
Jump-Start Your Application
When you're inspired to write aprogram, you want to spend your
time developing code that solves your problems. Not hours and
hours writing common routines for event handling, data management or user interface.
Now, you can jump-start your applications development by programming with the latest release of the World's #1Pascal Compiler,
Turbo Pascal' 6.0 with Turbo Vision

Now with lbrbo Vision
With Turbo Vision, the first object-oriented application framework
for DOS, you get agiant head start on creating better applications
in âr less time. Use aTurbo Vision object and your program automatically inherits ahot program architecture that includes overlapping windows, pull-down menus and mouse support. Turbo Vision
makes it fast and easy—setting you free to develop the parts of your
applications that solve your problem.
And Turbo Pascal 6.0 comes loaded with Turbo Vision applications including acalendar, acalculator, an editor, aclock, adirectory browser and forms.

New Turbo-Charged Environment
The new Turbo Integrated Development Environment (IDE) features amulti-file editor, overlapping windows and mouse support.
Cirrie 51 an Reader Service Can!
(RESELLERS: 52)
CODE: AU89

And Turbo Help lets you copy, compile and run an example program
for every standard Pascal library routine so you can use it in
your cote.

Pro Version with Turbo Drive
Turbo Pascal" Professional 6.0 also includes: aprofessional
version of the compiler with Turbo Drive,tfor compiling big applications in extended memory; Turbo Debugger' 2.0, for killing
the toughest bugs; Turbo Profiler 1.0, for eliminating bottlenecks;
and Turbo Assembler' 2.0, the world's fastest, 100% NIASMcompatible assembler.

An Inspiring Offer
The suggested retail price for Turbo Pascal 6.0 is $14995 ,
and $299
for Turbo Pascal Professional 6.0.
REGISTERED TURBO PASCAL
OWNERS. You can upgrade to
M
Turbo Pascal 6.0 for only $6995* =
or to Turbo Pascal Professional 6.0
for only $9995*direct from
Borland.

•
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To order, see your dealer
To upgrade, call now: 1-800-331-0877

BORLAND
The Leader in Object- Oriented Programming
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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 7CAEDS' and CATIA7
And for electrical design automation, there's IBM's
all new CBDS' and an arsenal of over 60 EDA appli-

IBM saregfstered trademark and RISC System/6000 and CAEDS are trademarks of Internatfonal Buseess Machnes Corporahon CADAM satradernack of CADAM INC CAT IA sa
trademark of Dassault Systèmes CBDS Is atrademark of Bell Northern Research CorporatIon
HAGAR THE HORRIBLE Character.) C; 1990 Krng Features Syncficate. Inc
IBM Corp 1990, all nghts reserved

6000m 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.

For the Power Seeker.

RISC
System
6000

21)1q11M111,
1031111111111111111MIIMIn.

44"--

'e.i21141Y

4ik
/
1

MIMIM
NMI
1•MIMIaMMM
111.
•••
MMI

Circle 139 on Reader Service Card

•

PUBUSHER
Ronald W. Evans

EDITOR IN CHIEF
Frederic S. Langa

MANAGING EDITOR
Anne Fischer Lent

PRODUCTION
Director: David R. Anderson
Senior Editorial Production Coordinator:

NEWS
New York: Managing Editor. Rich Malloy

Virginia Reardon

Associate News Editor. Andrew Reinhardt

Barbara Busenbark, Denise Chartrand

Editorial Production Coordinators:

Peterborough: Senior Editor. Microbytes.
D. Barker, Senior Editor, New Products.

TYPOGRAPHY

Stan Miastkowski

Systems Manager Sherry Fiske

Associate News Editors, What's New: David

Applications Manager Donna Sweeney

Andrews, Marthe Hicks
Editorial Assistant: Amanda Waterfield

Typesetter Christs Patterson

San Francisco: News Editor. Owen

ADVERTISING SERVICES (103)924-6448

Linderholm
M.snriate News Editor. Jeffrey Bertolucci
London, Senior Editor: Colin Barker

Directe of Advertising: Lisa Wozmak

BYTE LAB
Managing Editor. Michael Nadeau
Technical Director. Rick Grehan
Senior Editor. Dennis Allen
Technical Editors Alan Joch, Robert
Mitchell, Torn Yager
Testing Editors/Engineers: Stephen Apiki,
Stanford Diehl, Howard Eglowstein,

Assistant Christine W. Tourgee
Customer Service Supervisor: Linda Fluhr
Senior Account Coordinator: Lyda Clark
Account Coordinator Dale J. Christensen
Materials Coordinator Karen Cilley
Advertising Assistant: Roxanne Hollenbeck
Creative Services Manager
Susan Kingsbury
Production Artist Lillian J. Wise
Quality Control Manager: Wai Chiu Li
Production Coordinator: Rod Holden

Stanley Wszola

ADVERTISING SALES
Associate Publisher. Vice President
of Marketing: Steven M. Vito
Administrative Assistant Carol Cochran
Eastern Advertising Director.
Arthur H. Kossack (312)616-3341
Sales Assistant: Julie Watson
Western Advertising Director.
Jennifer L. Bartel (214) 701-8496
Sales Assistant. Mary Lynn Heinritz
NEW ENGLAND
ME, NH, VT, MA, RI, CT, ONTARIO,
CANADA, & EASTERN CANADA
Daniel D. Savage (617)8604344
EAST COAST
NY, NYC, NJ, DE, PA
Kim Norris (212) 512-2645
Ariane Casey (212)512-2368
SOUTHEAST
NC, SC, GA, FL, AL, TN, VA, MS, AR, LA,
DC, MD, WV, KY
John Schilin (404)8434782

ADMINISTRATION
Publisher's Assistant: Donna Nordlund

Senior Editor , Jane Morrill Tazelaar
Technical Editor Robert M. Ryan

MARKETING AND PLANNING

IN, MI, OH
Kurt Kelley (312)6164328

Director: L. Bradley Browne
Marketing Communications Manager:

Technical Editors Janet J. Barron,

Pamela Petrakos-Wilson
Public Relations Manager. Dawn Matthews

Ben Smith

Assistant Promotion Manager: Lisa
Jo Steiner

SENIOR EDITORS, AT LARGE

Marketing Art Director: Stephanie

Tom Thompson, Jon Udell

Warnesky
Associate Art Director Sharon Price
Senior Market Research Analyst: Julie

SPECIAL PROJECTS
Senior Editor Gene Smarte
SENIOR CONTRIBUTING EDITOR
Jerry Pournelle

Perron
Copyrights Coordinator: Faith Kluntz
Reader Service Coordinator: Cynthia
Damato Sands
Marketing Assistant: Carol Pitman

03458, ( 603)924-9281.
stem Coast Brune Offices: 425 Battery St.,
San Francisco, CA 94111, (415) 954-9718;
3001 Red Hill Ave., Building #1, Suite 222,
Costa Mesa, CA 92626, (714)557-6292.
New York &S'eh Editorial Of lice: 1221 Avenue
of the Americas, New York, NY 10020, ( 212)
512-3175.
syrEnst: (617)861-9764 (set modem at 8-1N or 7-1-E; 300 or 1200 baud).
Editorial Fax: ( 603) 924-2550. Advertleing Fax:
(603)924-7507.
SUBSCRIPTION CUSTOMER SERVICE: Outside
U.S. (609) 426-7676; inside U.S. ( 800) 232BYTE. For a new subscription—(800) 2579402 U.S. Only, or write to BYTE Subscription Dept., P.O. Box 555, Hightstown, NJ
08520. Subscriptions are $ 29.95 for one
year, $54.95 for two years, and $ 74.95 for
three years in the U.S. and its possessions.
In Canada and Mexico, $34.95 for one year,
$64.95 for two years, $87.95 for three years.
In Europe, £29 ( U.S. $50) for fast surface
delivery, £ 41 ( U.S. $70) for air delivery. All
other countries, U.S. $ 150 for fast surface
delivery. Air delivery to selected areas at
additional rates upon request. Single copy
price is $3.50 in the U.S. and its possessions, $4.50 in Canada. Foreign subscrip-

STATE OF THE ART

MIDWEST
IL, MO, KS, IA, ND, SD, MN, WI, NE,

FEATURES
Senior Editor. Kenneth M. Sheldon

EDITORIAL AND BUSINESS OFFICE:
One Phoenix Mill Lane, Peterborough, NH

SOUTHWEST, ROCKY MOUNTAIN
CO, OK, TX
Alison Keenan (214) 7014496
SOUTH PACIFIC
SOUTHERN CA, AZ, NM,
LAS VEGAS, UT
Ron Cordek (714) 557-6292
Alan El Faye (213)4804243
NORTH PACIFIC
HI, WA, OR, ID, MT, NORTHERN CA, WY,
NORTHERN NV, WESTERN CANADA
Bill McAfee (408) 879-03111

tions and sales should be remitted in U.S.
funds drawn on a U.S. bank. Please allow
six to eight weeks for delivery of first issue.
EDITORIAL CORRESPONDENCE:
Address editorial correspondence to:
Editor, BYTE, One Phoenix Mill Lane,
Peterborough, NH 03458. Unacceptable
manuscripts will be returned if accompanied by sufficient postage. Not responsible for lost manuscripts or photos.
Opinions expressed by the authors are not
necessarily those of BYTE.
PHOTOCOPY PERMISSION:
Where necessary, permission is granted by
the copyright owner for those registered
with the Copyright Clearance Center (CCC),

Roy J. Kops (S15)9544786
Leslie Hupp (408) 879-0381

27 Congress St., Salem, MA 01970, to

Rash Jr., Mark L. Van Name

Philip L. Penny
Business Manager Kenneth A. King

INSIDE ADVERTISING SALES
Director: Liz Coyman

$1.50 per copy of the article or any part
thereof. Correspondence and payment

CONSULTING EDITORS
Jonathan Amsterdam, Nick Baran,

Assistante Marilyn Parker, Diane Henry,

Administrative Assistant. Susan Boyd

should be sent directly to the CCC, 27

JoAnn Walter, Jeanne Gatcombe, Jaime

Sales Secretary Vivian Bernier

Laurence H. Loeb, Trevor Marshall, Stan

Huber, Agnes Perry

Congress St., Salem, MA 01970. Specify
ISSN 0360-5280/90, $ 1.50. Copying done

CONTRIBUTING EDITORS
Bill Catchings, Don Crabb, David Fiedler,
Hugh Kenner, Mark J. Minasi, Wayne

FINANCIAL SERVICES
Director of Finance and Services

Miastkowski, Dick Pountain, Phillip
Robinson, Peter Wayner
COPYEDITING
Chef Copy Edda'. Lauren A. Stickler
Copy Administrator. Cathy Kingery
Copy Editors Susan Colwell, Jeff
Edmonds, Judy Grehan, Nancy Hayes
Margaret A. Richard, Warren Williamson

CIRCULATION
Director: Glyn Standen
Subscriptions Manager: Paul Ruess
Assistant Manager, Subscriptions:
Margaret Liszka
Subscriptions Assistant: Holly Zilling
Newsstand Manager: Vicki Weston
Distribution Coordinator: Karen Desroches
Back Issues: Louise Menegus

EDITORIAL ASSISTANTS
Office Manager Peggy Dunham
Assistants Linda C. Ryan, June Sheldon

Direct Accounts Coordinator: Ellen Dunbar
Direct Accounts Telephone Sales
Representative: Karen Carpenter

ART
Director: Nancy Rice
Assistant Director: Joseph A. Gallagher
Art Assistant: Jan Muller

BUILDING SERVICES
Cliff Monkton, Gary Graham,

Technical Artist Alan Easton

PERSONNEL
Human Resources Administrator. Patricia

Ed Codman

Burke, Human Resources Assistant. Fran
Wozniak, Receptionist Beverly Goss

NATIONAL ADVERTISING SALES
Mary Ann Goulding (603) 924-2664
Patricia Payne (603) 924-2654
Jon Sawyer (603) 924-2665
Scott Gagnon (603) 924-2651
BYTE BITS (2:3)
Mark Stone (803) 924-6830
THE BUYER'S MART ( 1e2)

use without the permission of McGraw-Hill,
Inc., is prohibited. Requests for special
permission or bulk orders should be
addressed to the publisher. BYTE is available in microform from University Microfilms
International, 300 North Zeeb Rd., Dept.
PR, Ann Arbor, MI 48106 or 18 Bedford
Row, Dept. PR, London WC1R 4EJ,
England.

CATALOG SHOWCASVINT'L CARDS
Ellen Perham (603)924-2598

OFFICERS OF MCGRAW-HILL, INC:
Joseph L. Dionne, Chairman, President and

REGIONAL ADVERTISING SECTIONS

Chief Executive Officer; Robert N. Landes,
Executive Vice President, General Counsel

James Bail (603) 924.2533
Barry Echavarria (603) 924-2574
Larry Levine (603)9242637

and Secretary; Walter D. Serwatka,
Executive Vice President; Frank D.
Penglase, Senior Vice President, Treasury

BYTE DECK
Ed Ware (603) 924-6166

Operations; Robert J. Bahash, Executive
Vice President and Chief Financial Officer;
Thomas J. Sullivan, Executive Vice

INTERNATIONAL ADVERTISING SALES STAFF

President, Administration; Mary A. Cooper,
Senior Vice President, Corporate Affairs,
and Executive Assistant to the Chairman;
Ralph R. Schulz, Senior Vice President,

BYTE INFORMATION EXCHANGE

Editorial.

DIRECTOR
Stephen M. Laliberte

MANAGING EDITOR
Tony Lockwood
MICROBYTES DAILY
Coordinator D. Barker Peterborough.
Rich Malloy New York, Nicholas Baran
Sandpoint, ID, Jeffrey Bertolucci
San Francisco. Laurence H. Loeb
Wallingford. CT, Stan Miastkowski
Peterborough, Wayne Rash Jr.
Washington, DC. David Reed Lexington,
KY. Andrew Reinhardt New York.
Jan Ziff Washington, DC

14

for other than personal or internal reference

Brian Higgins (603) 924-3754

See listing on page 409.

131X

photocopy any article herein for personal or
internal reference use only for the flat fee of

BYTE • DECEMBER 1990

Founder: James H. McGraw ( 1860-1948).

EXCHANGE EDITORS
Macintosh Exchange: Laurence H. Loeb,
IBM Exchange Barry Nance, User Group
Exchange: David Reed, Interactive Game
Exchange: Richard Taylor, Amiga
Exchange: Joanne Dow, Writers Exchange:
Wayne Rash Jr., Tojerry Exchange: Jerry
Pournelle, Telecommunications Exchange:
Stephen Satchell

BUSINESS AND MARKETING
Secretary: Patricia Bausum, Marketing
Services Coordinator: Denise A. Greene,
Billing Services Coordinators: Tammy
Burgess, Donna Healy, Editorial Assistant:
Brian Warnock
TECHNOLOGY
Programmer/Analyst. John Spadafora,
Programmer Peter Mancini, Systems
Consultant. Gary Kendall

1
1
1 ',
Copyright 0 1990 by McGraw-Hill,
e) .
ii
n gInc. All rights reserved. BYTE and
' 13V11

are registered trademarks of

McGraw-Hill, Inc. Trademark registered in
the United States Patent and Trademark
Office.

jee

Member
Audit Bureau of Circulation

SOFTWARE

Times Change.
The Need To Protect Doesn't.

DEVELOPERS

How To Manage
Your LAN Site Licenses.
Every Day.
Every Time.

icensing software for use on aLAN
used to mean "give-away" No matter
what site license limits were set, there was
really no way to manage actual usage of the
software once it was installed on the

Based on proven technology from
the worldwide leader in PC software
protection, the NetSentinel from Rainbow
Technologies can be used on
most popular PC LANs.

network.
Now, with the NetSentinelTM security/
license management system from Rainbow
Technologies, developers can specify how
many concurrent users will be permittedwith confidence that the limits will be
observed.

Site

Simply. Effectively. Economically.

License
Revenue

Call toll-free
today for more details.

Protection
For LAN
Applications.

With Rainbow's NetSentinel, your software
need never again be apart of the "free

()

distribution network."

RAINBOW TECHNOLOGIES
9292 Jeronimo Road, Irvine, CA 92718
TEL: (714) 454-2100 • (800) 852-8569
FAX: (714) 454-8557 • Apple Link: D3058

NetSentinel is atrademark of Rainbow Technologies, lm.
Copyright 01990 Rainbow Technologies, Inc.

Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd.
Slough, Berkshire SL3-8QY, U.K. TEL: 0753-41512- FAX: 0753-43610
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The IFFmcan help you devel
unprecedented quality, prod

"Our On-line Banking system has been in
production for more than 12 months500,000 transactions aday—without a
single code failure. And we had very few
enchancements to do. Our users got what
they needed the first time out."

"To meet the dramatically reduced timeto- market requirements for our products,
we need high- quality systems that can be
changed fast. That's why we've chosen
the IEF as the CASE solution for our entire
organization."

Mark Quinlan
Senior Programmer/Analyst
Huntington National Bank

John Pajak
Executive Vice President
Mass Mutual Life Insurance

The strengths of the IEF are clear-cut.
One obvious quality advantage is that
application changes are made to diagrams,
not code. This ensures ongoing integrity
—the specification always matches the
executing system."
Paul R. Hessinger
Chief Technology Officer
Computer Task Group

"I've seen other CASE tools fail, so Íraised
the bar high when we evaluated the JEF. It
passed with flying colors. Icould not be
happier with my decision to adopt the
IEF company-wide."

"Our users were extremely pleased when
we finished our first project—a60-transaction system—in one-half the budgeted
time. We had tried interfaced CASE tools
without success. IEF integration makes
the difference."

"We are using the IEF to develop anew
generation of manufacturing systems
replacing over 300 existing systems. We
estimate that IEF will increase our productivity by between 2-to- 1and 3-to- 1for
new systems development.."

"We used the 1EF to rebuild our aging
Frequent Flight Bonus system. With DB2
tables of up to 52 million rows, we needed
high performance. And we got it...98% of
our transactions complete in less than
3seconds."
Cloene Goldsborough
Director of Data Resource Management
TWA

The IEF is asuperior tool for implementing Information Engineering because it
integrates the entire process from planning
through code generation. We're deploying
the IEF throughout the corporation."
David V. Evans
Vice President
Director, Information Systems
J.C. Penney

Wal Budzynski
Head of Operations, Systems/Computing
Rolls-Royce

John F. Mott
President
AMR Travel Services

Giorgio Sorani
Division Head — MIS
Lu brizo I

"Our first IEF system was completed
faster, and with fewer errors, than any
system I've ever seen. If Ihad to go back
to the old ways, I'd find another
job...outside the DP world. It means that
much to me."
Mogens Sorensen
Chief Consultant
Nykredit ( Denmark)

op information systems with
uctivity and maintainability.
The success of Texas Instruments
CASE product is proven in the field.
Major companies have used TI's
CASE product, the Information
Engineering FacilityTm (IEF'), for
everything from rebuilding aging
high-maintenance-cost systems to
development of new enterprisewide strategic systems.

IEF Maintenance Productivity
Compared to Traditional Techniques.
(Source: Gartner Group. Inc., MO)
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We are committed to standards.
2-to-1
to
10-to-1
Gains

Study shows zero code defects.
The quality of IEF-developed
systems is remarkable. In recent
CASE research by The Gartner
Group, application developers
were asked to report the number
of abends they had experienced.
(An " abend" is asystem failure
or " lock-up" caused by code
defects.) IEF developers reported
zero defects—not one abend had
occurred in IEF-generated code.
Maintenance productivity
gains of up to 10-to- 1.
In this same study, developers
were asked to compare IEF
maintenance productivity with
their former methods. Of those
responding, more than 80 percent
had experienced gains of from 2-to- 1
to 10-to- 1. (
See chart.)

Q.

0

follow. We are committed to
increased environmental independence in support of the Open
Systems concept.

Less
Productivity

Same
Productivity

More
Productivity

Developers were asked to compare IEF maintenance to
former methods. Of those responding, more than 80%
reponed productivity gains of from 2-to- 1to 10-to- I.

Mainframe applications can be
developed and tested on aPC.
With our new OS/2 toolset, you
can develop mainframe applications, from analysis through
automatic code generation, on
your PC. Then, using the IEF's
TP monitor simulator and the
diagram-level testing feature, you
can also test these mainframe
applications without ever leaving
the PC.

Specifications always match
the executing application.

More environmental
independence coming soon—
develop on PC, generate for
DECÍVMS, TANDEM , UNIX.

With the IEF, application
changes are made to diagrams,
not code. So, for the life of your
system, specifications will always
match the executing application.
The Gartner Group research
showed that all IEF users who
reported making application
changes made all changes at the
diagram level.

The IEF has generated applications for IBM mainframe environments (MVS/DB2 under TSO,
IMS/DC, and CICS) since early
1988. Soon you'll be able to
develop systems in OS/2 and then
automatically generate for other
platforms. DECNMS, TANDEM
and UNIX are scheduled for
availability in 1991. More will

IEF tools and IEF-generated code
will comply with standards as
they emerge. We will adhere to
CUA standards and to the principles of IBM's AD/Cycle and
DEC's Cohesion—and we will
support Open Systems environments centering around UNIX. In
any environment, the COBOL, C
and SQL we generate adhere
closely to ANSI standards. Our
presence on standards committees
helps us keep abreast of ANSI
and ISO developments affecting
the CASE world.
Full-service support.
Of course, our technical support,
consultancy, training courses,
satellite seminars, and other informational assistance will continue
apace. We also offer re-engineering
and template services. This fullservice support will remain an
integral part of the IEF product.
For more information,
including aVHS video demo,
call 800-527-3500 or
214-575-4404.
Or write Texas Instruments,
6550 Chase Oaks Blvd.,
Plano, Texas 75023.

TEXAS
I
NSTRUMENTS

C) 1990 TI
Information Engineering Facil,ty and IEF are trademarks of Texas Instruments. Other product names listed are the trademarks of the companies indicated.
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The 486 Champ
"...THIS COMPUTER DESERVES YOUR ATTENTION."

SEPT. 11,1990
Tu•Sur
fusn C
.40.4 486/25

PC MAGAZINE -SEPTEMBER 11,1990

"...probably has the best mix of support,
service, and customer satisfaction policies of
all the computers in this review"
PC MAGAZINE - July, 1990
"Support Policies - Excellent."
INFOWORLD - MAY 7, 1990

FLASH CACHE
486/25
$4995
Complete with Inters 80486 CPU, 64K RAM Cache,

%,11.111111111111111M

on the September 11, 1990, 24 of
the industry's hottest 486 powerhouses
went head to head for the honor of winning PC Magazine's coveted Editor's
Choice Award. Tri-Star delivered knockout punches in speed, price and virtually
every other important category.
Once again the choice is clear. If you
or your company demands the most
performance for the money, the highest
quality components and unrivaled 486
power, Tri-Star is more than the right
decision — it's the only decision.

4MB RAM, 1.2MB Floppy, 1.44MB Floppy, 200MB Hard
Drive, 1024 x768 SVGA Color Combo, Parallel &
Serial Ports, and 101 Keyboard.

CAD WORKSTATIONS
All Tri Cad Systems include
the Flash Cache 386/486
complete with Math Coprocessor, Nanao 16"
non-interlaced display and a
12 x12 Digitizer.

TRICAD PROFESSIONAL
325
$4695
TRICAD ADVANCED
333
$5495
TRICAD EXPERT
425
$6495

FLASH CACHE
386/33
$3495

UPGRADES:
RENDITION 11/256 V
$695

Complete with Intel's 80386 CPU, 64K RAM Cache,
4MB RAM, 1.2MB Floppy, 1.44MB Floppy, 200MB
Hard Drive, 1024 x768 SVGA Color Combo,
Parallel 81 Serial Ports, and 101 Keyboard.

FLASH CACHE
386/25
$2795
Complete with Inters 80386 CPU, 64K RAM Cache,
4MB RAM, 1.2MB Floppy, 1.44MB Floppy, 104MB
Hard Drive, 1024 x768 SVGA Color Combo,

20" HITACHI MONITOR
$995

"...THOSE OF YOU WHO
WORK IN TI-IE CAD
ENVIRONMENT SHOULD
INQUIRE ABOUT ITS
(
TRISTAR'S)
BUNDLED SYSTEMS."
PC MAGAZINE

Parallel & Serial Ports, and 101 Keyboard.

ALL FLASH CACHE COMPUTER
SYSTEMS I
NCLUDE:
•60 Day Money Back Guarantee •2Year Warranty
Parts Ez Labor • 12 Month TRW On- Site Service
• Lifetime Toll- Free Technical Support
• Air Express Parts Replacement
Circle 325 on Reader Service Card
All poses and specifications subject to change without notice. Money Back guarantee does not
include shipping tharges All systems have been venfied o, certified to comply ssnth part 15 of the
FCC rules for aClass Aor Class 13 computing device.
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MAGAZINE
TRI e
-STAFI
COMPUTER CORPORATION

1.800.678-2799
707 West Geneva, Tempe, Arizona 85282
Tech Support 1.800.688-TECH
Telephone 602.829-0584
Fax 602.345-0110
Monday - Friday 7:00am-7:00pm MST
Saturday 9:00am-4:00pm MST

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

Monitor Noise Causes Stress, Researchers Say

TI

he near- ultrasonic noise produced
by some computer monitors and
VDTs can actually lower worker
efficiency and might even cause health
problems in women who use them,
according to anew study. Researchers
Caroline Dow and Douglas Covert,
professors at the University of
Evansville (Indiana), say they found
that a16-kHz pure-tone sound caused
significant amounts of stress in the
college-age women participating in the
study. They say this tone is similar to
sounds made by most of the commonly
used computer monitors.
"In these experiments we have made
the link between stress and aspecific
attribute of the VDT," Dow says. In
their controlled experiments, Dow and
Covert demonstrated that the 16-kHz
tone, which is at the top of the range of
most human hearing, can cause a
significant reduction in aworker's
accuracy of intellectual performance
and also spur short-term increases in
speed. The two researchers say that
lowered productivity and abrief
increase in the speed of work are
symptoms of high stress.
Women appear most susceptible to
the problem because they tend to hear
better than men in higher-frequency
ranges. As aresult, the professors say,
women can be aware of the tone while
men aren't. Dow and Covert also say
that women are especially affected by
the sound at the peaks of their estrogen
levels. High estrogen levels are typical
of the first trimester of pregnancy. Even
whisper-quiet sources of the tone appear

to cause stress among women, they say.
Dow says the tone could be afactor in
some of the cases of gynecological
problems, including miscarriages, that
some people have associated with
computerized workplaces.
Industrial-environment researchers
have generally discounted gender in
considering the effects of the 16-kHz
tone. Some previous studies, however,
have shown that the sound could cause
psychological distress in some men and
agreater number of women when the
sound was at high-volume levels.
The two professors offer three suggestions. Try to use ahigh-definition
monitor; they have scanning rates that
are well above the range of human
hearing. (Dow won't speculate on
which resolution is best; the higher, the
better, she says. She also points out that
some monitor cases are designed so
well that they muffle any sounds.) Ear
plugs offer temporary relief, especially
ones designed to reduce the intensity of
high-pitched sounds. Another suggestion is to install an electronic circuit that
produces the same 16-kHz pure tone but
operates 180 degrees out of phase; the
two sounds will cancel each other out.
The two professors admit that some
engineers are skeptical about this
process, and there is no evidence yet
that not hearing the sound actually
eliminates the effects.
Is your monitor stressing you out?
Dow suggests turning your tube off for
15 minutes and then seeing if you feel
more relaxed.
— David Reed

New Hardware, Software Squeezing Graphics

G

raphics, especially color images,
can strain the CPU capacity, bus
bandwidth, and storage space of most
personal computers. But new developments in data compression will help
facilitate the use of images on not-thatexotic desktop systems.
C-Cube Microsystems (San Jose, CA)
is putting its CL550 image processor
chip, based on the Joint Photographic
Experts Group (JPEG) compression algorithm, onto $995 add-in boards for

Macs and IBM PC compatibles. These
boards will be able to compress images
by as much as 75 to 1, the company
says. The new Compression Master
boards can squeeze image files to onetwenty-fourth their original size with no
visible loss of quality, C-Cube says.
A 300-dpi 24-bit color scan of an 81
/2
by 11-inch page can take 28 MB of disk
space—which means that it takes only a
few such scans to fill an 80-MB disk—
but after being fed through the Corn-

NANOBYTES
Users apparently pushed the right
buttons when protesting Apple's
decision to disable the scripting
capabilities in the standard HyperCard 2package. Apple and Claris,
now proprietor of the hypertext
program, announced that the new
HyperCard would be delivered to
users in arun-time-only version; in
other words, you couldn't develop
your own stacks (programs). Those
hyperscripting tools were going to
come in an optional package. After a
furor on several on-line services,
including BIX's Macintosh Exchange, the decision was nixed.
HyperCard product manager Mike
Holm says now that afull version of
HyperCard will indeed be bundled
with new Macs; however, it will not
enter scripting or programming
mode without the user making a
minor change: removing an opaque
button over the scripting choices on
the Home stack. Claris plans to have
ashrink-wrapped HyperCard 2.0
upgrade available in the near future
for aretail price of $49.95.
Microsoft (Redmond, WA) has collected aset of device drivers for
printers, displays, pointing devices,
and other peripherals that work with
Windows 3.0. The drivers were
written by hardware developers and
then certified by Microsoft. The
Windows Supplemental Driver
Library includes drivers for HP's
LaserJet Series II and III printers
that Microsoft says improve printing
performance from within Windows.
This first version of SDL also
includes printer drivers from AMT,
Bitstream, Brother, Canon, IBM,
Kodak, Okidata, Olivetti, Seiko, and
Star. The "enhanced" display
drivers, including ones for Super
VGA systems, come from ATI,
Chips & Technologies, Compaq,
Graphic Software Systems, Video
Seven, and Western Digital. Novell
has provided anetwork driver. You
can order the SDL from Microsoft
by calling (800) 426-9400; the cost
is $20.
DECEMBER 1990 • BYTE
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Interleaf (Cambridge, MA) says it
will soon bring to market some
desktop publishing products that
implement its "active document"
technology. Announced last March,
active documents are electronic
documents that can "access, evaluate, and act on information,"
Interleaf says. The first incarnation is
in the new Interleaf 5series, aset of
six programs for specific job
categories (e.g., writer, engineer, and
illustrator). Active electronic documents can evaluate and act on information they receive. For example,
Interleaf and Lotus have created an
"intelligent link" that lets Interleaf
documents display information from
Lotus 1-2-3 files as Interleaf automated tables or charts. You activate
the link by copying an icon representing the spreadsheet and pasting
the icon into an Interleaf document.
Interleaf plans to offer aLotus
toolkit for creating intelligent links
in aspreadsheet. The Interleaf 5
products for Unix workstations are
scheduled to begin shipping in
limited numbers this month.
Versions for DOS and VMS are
scheduled to ship next spring; Mac
versions will ship next summer.
Motorola (
Austin, TX) has packaged anew version of its 68030 for
use as an embedded controller. The
new 68EC030 performs comparably
to the regular 68030, the heart of
high-end Macs and workstations, and
it's object code—compatible with its
ancestors, the 68000 and the 68020.
The 40-MHz chips cost $75 each in
quantities of 1000.
Quark (
Denver) is taking XPress,
one of the leading Macintosh
desktop publishing programs, to
OS/2. As part of its development
agreement with IBM, Quark also is
developing software to "enhance
integration and connectivity of
multiple vendor systems," the
company said. These efforts include
groupware and data-exchange
software. Quark recently demonstrated aprototype of XPress running
under Windows 3.0. However,
company founder Tim Gill says that
Windows lacks the connectivity and
networking features needed for
large-scale workgroup publishing,
and hence the focus on OS/2.
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pression Master, the page would take up
just alittle more than 1MB. This sort of
file compression is especially important
if images will be traveling across a
network.
C-Cube has also developed aprogramming interface, called the Image
Compression Interface. ICI is aset of
calls that can be written into Mac or PC
applications to let them access transparently aCompression Master board
installed in the system or any other
compression board that adheres to the
ICI standard. If no board is present, the
compression is done in software,
through JPEG version 8.2 algorithms
supplied with C-Cube's Compression
Workshop software. Because both the
JPEG and ICI specifications are open,
any software or hardware vendor can
build to the standard.
Several software companies have
announced support for ICI, and some on
the Macintosh side said ICI support has
already been written into their applications, including Adobe Photoshop,
Quark XPress 3.0, Aladdin Systems'
Stuffit DeLuxe, Studio/32 from
Electronic Arts, and Salient DiskDoublerPlus. Autodesk said it intends to
support ICI in Animator.
An early adopter of the C-Cube
squeezing technology is Macintosh
peripherals maker SuperMac Technology (Sunnyvale, CA), which announced
at the recent Seybold Conference that,
starting in January, it will include still-

image compression software with all its
color graphics cards and storage
systems. The new SuperSqueeze
software is based on JPEG algorithms
obtained from C-Cube and will comply
with C-Cube's Image Compression
Interface. People who purchase
SuperMac products now will be eligible
to receive the SuperSqueeze software
for free. Others can buy it for $49.
Radius (San Jose, CA) is also putting
the squeeze on graphics. The company
announced at Seybold asoftware
implementation of the JPEG standard.
The Radius software, for the Mac II
platform, will compress still images
only. The new software can compress a
0.75-MB, 24-bit full-color image to 25K
bytes in less than 6seconds on aMac
Ilcx and in less than 3seconds on aMac
IIfx, the company says.
The Radius software will be priced at
"around $300." The company's
software approach is more flexible than
hardware JPEG implementations like
the C-Cube chip, Radius claims. The
firm points out that an image-compression board takes up aMac II slot and
costs $ 1000 or more. Furthermore,
revisions to the JPEG standard will be
less painful for users of software-based
compression products, Radius says; it is
cheaper to buy asoftware upgrade than
it is to buy anew add-in board. However, the hardware solution is still the
faster method of image compression.
— Andy Reinhardt and Jeff Bertolucci

AT&T Promises Multiprocessing Unix Next Year
T&T's Unix System Laboratories
(USL) plans to start enhancing
Unix System V release 4next year, with
the most significant change involving
multiprocessing. AT&T is working with
Sequent and other companies to develop
asymmetrical multiprocessing version
of Unix System V release 4that can
handle up to 10 processors. This release,
called SVR4 MP, is slated for the first
half of 1991, AT&T said.
Although it will be developed on
Intel processors (the i486 and the 1860),
versions also will be available for
MIPS, SPARC, and Motorola (88000)
CPUs. A later version (SVR4 ES/MP)
will be able to handle up to 30 processors. One of the companies that plan to
use the multiprocessing Unix is NCR,
which announced several multiprocessing computer systems recently.
A new version called SVR4 ES will
be more secure, USL said, and will
conform to the B2 level of security as

outlined by the U.S. National Computer
Security Center. This level is designed
to be more resistant to computer viruses
and to make it more difficult for
operators to create security loopholes
either accidentally or intentionally. This
version is scheduled for the first half of
1991.
The new SVR4 will be better at disk
management, AT&T says. USL
developers are working to increase
performance by storing parts of files on
different physical hard disk drives.
AT&T would not disclose pricing for
these new versions of Unix, saying that
price information usually precedes
product availability by about 60 days.
AT&T representatives would not
commit to asingle graphical user
interface for the new Unix, and they
offered only muted support for Open
Look, the GUI that AT&T had originally proposed for System V. Some
people had expected AT&T to
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NOW YOUR SOFTWARE
CAN TEST ITSELF.
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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 1-800-733-6036. And put an end to your
worst nightmares. Automatically.

Cadre Technologies, Inc.
19545 N.W. Von Neumann Drive
Beaverton, Oregon 97006
PS/2 is aregistered trademark of MM

In Europe, contact:
Elverex Limited, Enterprise House
Plassey Technology Park, Limerick, Ireland
Phone: 353-61-338177
OATraining Limited, Cecily Hill Castle
Cirencester, Gloucestershire, GL7 2EF, England
Phone: (0285) 655888
Circle 62 on Reader Service Card
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When we sat down to

all the lights c
Accurate color scanning seems a simple

color scanners require three passes to accomplish.

enough goal. Yet in aflash of engineering

The result is more precise images in less time.

brilliance, Epson .designers have raised

Gone are registration difficulties, poor fidelity and

the standard by creating the
ES-300C color scanner.
Using three separate

The new EPSON ES-300C
is both MS-DOS and
MACINTOSH compatible.

color dropout.
The ES- 300C is as impressive in black and white

light bars, Epson's innova-

or grayscale as it is in color.

tive TruePass - scanning

256 shades of gray comple-

system, does in one

ment 16.8 million colors.

pass what most other

Resolution settings can be

MS-DOS is aregistered trademark of Microsoft Corporation. Macintosh is aregistered trademark of Apple Computer, Inc. Tt ttePass is atrademark of Epson America, Inc. Epson is aregistered

design abetter scanner,
ame on at once.
adjusted between 50 and 600 DPI to optimize

With a price as attractive as its image would

output from any printer, or to any monitor.

suggest, the full color ES-300C costs about the same

Compatibility is assured with a choice of

as most black and white scanners.

easily installed MS-DOSeor Macintosh*

A demonstration of the Epson ES- 300C will be

interface kits, featuring the latest industry-

an illuminating experience. Other scanners simply

leading scanning and editing software.

pale by comparison.

Engineered For The Way You Work':

trademark of Seiko Epson Col poration.

EPSON

1990 Epson America, Inc., 2780 Lomita Blvd., Torrance, CA 90505. (
800) 922-8911.
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Maxtor (
San Jose, CA) has developed anew 31
2/
inch hard disk drive
that the company claims is the
biggest in the business. The new
LXT-535 can store 535 MB. The
drive comes with aSCSI or an AT
interface. Average seek time is 12
ms, Maxtor says. The OEM price
for the LXT-535 is $ 1450; for the
LXT-437, $ 1250.
IBM's M-Motion Video Adapter/A
board will soon work with Windows
3.0. The Micro Channel device for
converting video input to VGA
images currently comes with
software that runs only under OS/2
and DOS. However, IBM recently
introduced in Japan aWindowsbased M-Motion board, and the U.S.
market should see asimilar product
in the near future, IBM multimedia
chief Peter Blakeney told BYTE.
Qualitas (
Bethesda, MD), the
company that makes the 386Max
high-memory manager for 386based systems, has developed anew
version of the product specifically
for 386-based PS/2s. The new
BlueMax ($ 155) addresses aparticular problem experienced by PS/2
users: Because IBM uses 64K bytes
of high memory for the BIOS to
support OS/2 and other future
capabilities, there's not enough high
memory to hold network adapters,
TSR programs, and an expandedmemory page frame. BlueMax
removes those portions of the IBM
BIOS that are used only by OS/2
and reloads the BIOS to use only
64K bytes of high memory instead
of 128K. The result is that network
interfaces and EMS drivers can be
loaded into high memory, with room
left over for afew TSR programs.
Graphic Software Systems (
Beaverton, OR) has come out with akit
for writing 34010-based applications
drivers to the Direct Graphics Interface Standard. The DGIS 3.0
Software Development Kit comes
with the DOIS firmware, C subroutine calls, sample programs,
documentation, program utilities,
and a34010 board for testing the
drivers. The kit costs $695. GSS
also has the first graphical interface
for 34010-based products working
with OS/2 Presentation Manager.
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acknowledge support by now for Motif,
the GUI used by the Open Software
Foundation's Unix. Instead, AT&T is
talking about establishing acommon
application programming interface for

all GUIs. Theoretically, users who buy
programs written to this generic API
can choose for themselves which GUI
they would like to use.
— Rich Malloy

No RISC: Multiprocessing Architecture Will
Emulate 386, 1486, Run Current Applications

R

ISC technology has been promoted
as aperformance savior for
desktop computing. But if users of nonRISC systems convert to RISC, they
can't take their favorite applications
software with them. Those programs
would have to be left behind or rewritten for RISC.
NexGen (San Jose, CA) says that it
can surpass RISC performance levels
without making current software
obsolete. The company is designing a
new complex-instruction-set computer
architecture that will be able to run most
software now working on IBM
PC—compatible computers. NexGen
says the multichip processor at the heart
of its multiprocessing architecture will
be binary-compatible with DOS, OS/2,
and The Santa Cruz Operation Unix.
NexGen says that its systems architecture is the first to support "true symmetric, scalable multiprocessing in a
personal computer environment." A
machine built around the NexGen
design will be able to have four CPUs.
These machines will perform at speeds
"greater than twice that of a486,
SPARC, or MIPS" system and comparable to that of an IBM RISC System/
6000, said Peter Janssen, vice president
of NexGen.
Although the company has been
"thrown in the basket with" chip makers
trying to clone Intel's 386, "we're doing

super scalar architectural design of a
microprocessor," Janssen said.
NexGen's multiprocessing system will
be based on aproprietary chip set that
can emulate the 386/i486 instruction set.
That VLSI chip set incorporates an
instruction decoder, an integer executor,
anumeric processor, amemory and
cache controller, an address preparation
unit, and instruction and data tag chips.
The processor talks to the rest of the
system with a64-bit multiprocessor bus;
the designers say that the bus can
operate at 267 MBps. Integer and
floating-point instructions can execute
concurrently. Most integer instructions
are handled in asingle cycle, Janssen
said. The memory system can feed the
processor 8bytes of instructions or data
during every cycle. The instruction and
data caches use ordinary static RAM.
NexGen hopes to sell its design
initially to OEMs. Resultant multiprocessing server systems could show up
early in 1991, Janssen said. Workstations and servers built around the
NexGen processor will be able to "swap
disks and I/0 boards with PS/2s and
EISA machines," he said. Although
computer makers Compaq and Olivetti
have made equity investments in
NexGen, there's no contractual obligation to use the company's new technology, Janssen said.
— D. Barker

NCR's New Environment Built on Cooperation

N

CR has concocted a "generalpurpose information processing
environment" that's amodel of cooperation. In fact, that's what NCR calls its
ensemble of client/server-based
workgroup software: Cooperation.
Cooperation provides not only a
graphical desktop interface, network
support, and E-mail, but also sophisticated network file management, widearea-network support, terminal emulation and host links, database engines
and front ends, document conversion,
work-flow automation, an executive
information system ( EIS) shell, and
network management functions. Many

of these things are available in competing "office environments," but Cooperation, based on open standards and
software from other companies, also
includes open application programming
interfaces, development tools, and a
library of reusable objects to simplify
custom programming.
NCR's system, designed to run on
386-based PCs, starts with DOS and
then adds Windows 3.0 and HewlettPackard's New Wave 3.0, for an iconic
workspace that can treat data files as
objects and invoke "agents" to automate
complex or repetitive tasks. The servers
will be running OS/2 LAN Manager (or,

In aworld that
changes economic
systems overnight,
canwe really
afford personal
computer systems
that talçe weeks
to set up, months
to learn, and
years to deliver
on their promises?

No. But, fortauffnoartdela
y
In the 1980s, American companies invested nearly
$90 billion in PCs, et office productivity has shown disappointing gains.
Not everybody was disappointed, however According
to anew independent study by Diagnostic Research, Inc
companies that invested in Macintoslecomputers are
enjoying dramatic results. Managers gave Macintosh productivity ratings that were 37% higher than for MS-DOS
systems and 32% higher than for PCs running Windows.

wile is like getting back 17 Extra weeks ayear

In aglobal economy of snowballing competition,
the story behind those figures may be of interest.
In 1984, Apple introduced Macintosh on the simple
premise that computers should work the way people do.
Now, as others rush to market with Macintosh lookalikes, Apple turns out to have been the practical, dependable, results-oriented computer company all along.

Ineducing anew
series of
Macintosh
computers
from smt
Our three new personal computers were designed
to rectify the one flaw that still exists in Macintosh.
Namely some people still don't have one.
So now, starting at $999: there is aMacintosh at a
price that almost everyone can afford.

The Macintosh Classic'
This one has everything that makes aMacintosh a
Macintosh. Built-in networking ASuperaive disk drive,
which reads both Macintosh and MS-DOS files. And a
$999t price that includes the built-in monitor, 1MB of
'

The new Macintosh Classic, Macintosh Ilsi, and

RAM, keyboard, mouse, and system software. A40MB
hard disk is optional. Its processor is an 8MHz 68000
chip. And it outperforms the popular Macintosh SE.

The Macintosh LC.
The new, low-cost Macintosh If, introduces exquisite

figtam am Included m a1990 study conduded by Dragnostg Research. Inc among Fortune 1000 managers and buones compum emsfamiliar ate Manntosb and 3L,' ,!XIV Of trinàou, seems Call and ue 11 seu1
Macvaosh. and .7bermœr to be ;our best -are regmtemd trademark. and SuperDme ts ahodentaM oleic (impute Inc Air 1XtV and M
'd.., am noocrecl Iradernarlu of ,ilernstO

now everybody can
Macintosh.

The Macintosh LC expands by adding acard to its
slot. A40MB internal hard drive is standard. Abuilt-in

video chip runs an Apple monochrome or low-cost
color monitor — without adding avideo card. And the
Macintosh LC, like the Mansi, lets you record your voice
and other sounds into the computer Which will make
voice-annotated software astandard Macintosh feature.
TheMadntoshllsi
Running a20 MHz 68030 microprocessor, the new
Macintosh ilsi delivers serious number-crunching at the
most attractive possible price.
Into its sleek package are compressed the powerful
essentials of the Mac II line. Including an optional 32-bit
NuBus-slot for high-performance graphics and accelerator cards. Along with advanced networking systems like
Ethernet and ibken-Ring Plus a40 or 80MB hard drive.
Built-in video chips drive four different Apple monitors.
VVhy the least
expensive Macintosh is more
puwerful than the
most expensive anything else.
Every Macintosh, from the original to the latest,
shares acompelling quality unavailable in any other
PC at any cost: People really like using it.What they like
to do, they do. And so they get more done.
.41acintosh LC on stage togetherjiff the leyfirst time.

Macintosh color and graphics to awider world.
With its 16 MHz 68020 processor, it runs all the thousands of Macintosh programs at impressive speed
And, with the optional Apple® Ile Card, it will run
thousands more Apple II applications as well.
.112

Call us at 800-538-9696, ext. 350, for the name of
your nearest authorized Apple reseller
You'll find an amazing thing happens when you
give people the power to be their best. They'll be it.

The power to be your best.
Lienputer Inc Appk, I
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MICROBYTES

NANOBYTES
New subsidiaries of Nakamichi
Peripherals Corp. of Japan are
gearing up to deliver their new 31
2/
inch rewritable optical disk drives to
OEMs and end users. Mass Optical
Storage Technologies (
Cypress,
CA) is the developer and manufacturer of the 31
/2
inch optical disk
drive and will sell it on an OEM
basis. Ocean Microsystems
(Campbell, CA) will sell the drive to
end users. MOST's RMD-5100
drive offers acapacity of 128 MB on
single-sided disk cartridges that are
roughly the same size as familiar
31
/2
inch magnetic media. MOST
says that the drives have an average
access time of 35 ms, comparable to
many hard disk drives. The Ocean
Vista 130 drive, slated to be
available to users by the end of this
year in limited stock, will cost $3395
for XT/ATs and compatibles, $3595
for PS/2s, $3195 for Macs, and
$3990 for AT-bus systems running
Unix or Xenix.

someday, Unix System V release 4) and
the Mezzanine network file management software from Saros. Cooperation
comes with aset of applications from
other companies: Gupta's SQLBase
Server, FutureSoft's DynaComm
terminal emulator, Mastersoft's Word
for Word file-conversion utilities,
Channel Computing's Forest & Trees
EIS system, and Software Products
International's Access SQL.
The secret to Cooperation is that it is
an amalgam of third-party applications.
NCR has integrated them into atightly
coupled environment that can be
installed on any IBM-compatible
computer—both atechnical and a
political accomplishment.
One drawback to Cooperation, compared with typical PC network configurations, is its cost; the software modules
(which provide user and network
services and applications) are expensive
by PC standards and require expensive
computers. But NCR officials maintain

Motorola to Go Superscalar with Future Chip

Trying to encourage software
development for its i860 RISC
microprocessor, Intel and five of its
i860 customers have formed a
support group for the 64-bit chip.
The Mass860 group will offer
software developers porting assistance as well as technical and
marketing help. In addition to Intel's
Microcomputer Components Group,
founding members are Alliant
Computer Systems, IBM, Oki,
Olivetti, and Samsung. Mass860's
new multilayer application binary
interface (ABI) will enable thirdparty software to run unchanged
across avariety of hardware
platforms that support the i860, Intel
said; for example, aprogram that
runs on an i860 auxiliary processor
on aPC will run in identical binary
format on workstations from Oki,
Olivetti, and Samsung, and will run
under PAX on "supercomputer-class
systems" from Alliant, Intel said.

tthe recent Microprocessor
Forum, Motorola disclosed not a
new product so much as its ambitious
plans for anew product. This nonannouncement concerned the Motorola
88110, which is afuture member of the
88000 family of RISC processors; if
Motorola is right, the 88110 chip will be
one of the performance leaders of the
decade.
The 88110 will be asuperscalar
design, meaning it will be able to
execute more than one instruction per
clock cycle. Motorola will put the CPU,
FPU, graphics execution units, memory
manager, and instruction and data cache
all on the same chip. The 88110 will use
80-bit-wide data paths internally
throughout the chip. The design will
incorporate speculative execution
techniques to anticipate the tasks that it
will be given to run. Motorola says it

An old name in typewriters, SmithCorona (
New Canaan, CT), plans to
introduce aline of personal computers aimed at home and small
business users. The new PCs will be
developed by Taiwan-based Acer to
specifications from Smith-Corona,
and manufactured by Smith-Corona
in Cortland, New York.

W
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that the per-user cost is still less than
that of minicomputer and mainframe
software or the cost of hiring consultants to integrate complex PC applications.
Cooperation client machines must be
286- or 386-based PCs with at least 6
MB of RAM. Clients run DOS,
Windows, NewWave, and whatever
other client modules have been purchased. Servers have to be 386 or 486
machines with 12 MB of RAM and at
least 200 MB of disk storage. NCR said
the servers have to be Micro Channel
systems because they require the bus
bandwidth, but the company couldn't
explain why an EISA-bus machine
wouldn't suffice. Servers run OS/2 and
LAN Manager 2.0, in addition to the
chosen modules of Cooperation. The
cost ranges from $23,000 (for a12-user
system) to $58,000 (for 24 users). NCR
expects Cooperation to be generally
available in March.
— Andy Reinhardt

can produce this chip sometime in 1991
and that it will be between three and
five times faster than the 88100.
The chip maker has made what some
microprocessor experts consider bold
predictions. Motorola said it can retain
object-code compatibility while adding
ahighly parallel superscalar design and
dynamic instruction scheduling, and
implementing this at 100-MHz clock
rates with extremely wide data buses.
Motorola designers say that by the end
of the 1990s, the company will be
producing multiprocessor chips that
contain 100 million transistors and are
capable of operating at 300 MHz.
Motorola officials say that the 88000
architecture will provide abroad range
of processors that can control anything
from atoaster to asupercomputer, all
with the same basic instruction set.
— Owen Linderholm

Mixed- Media Magazines on Disc Are on the Way
ith some help from hypertext
tools and multimedia development programs, four companies are
readying or have released new interactive magazines on CD-ROM. The
platters will provide everything from
software demos to music videos to ads
with electronic buttons you can press
for more information.
These kinds of publications, which

tend to make heavy use of graphics,
sound, and hypertext links, are easier to
design now than ayear or so ago
because of sophisticated programs for
manipulating images and linking
information. Verbum, for example, has
constructed its Verbum Interactive disk
entirely with off-the-shelf software. "A
couple of years ago," says Michael
Gosney, president and publisher, "it

POCKET FRIENDLY
«AA,set
tibcdeecte

Meet the new Practical Pocket Moderri..a tiny 2400 bps
modem that delivers big modem performance and features.
A giant value at $159!
Despite its credit card size the FM240OPPM gives you Hayes 2400 compatibility and all
the advantages of 2400 bps data transmission. And thanks to a remarkable design
approach, no- fail power comes from the RS232 port and the telephone line...you never
have to find a wall outlet or change batteries! Our new Software Speaker TM enables the
modem to send detailed call progress information to the computer's terminal.
Now, if you're a Mac- user, you'li need a separate 9V battery adaptor which is included in
the special Macintosh Package. The PM240OPPM couldn't be more portable or Practical.
Quality and reliability is backed by the Practical Peripherals warranty:
the modem performs for 5 full years or we'll repair or replace it FREE. Simple.
It doesn't get more Practical than that.

-:--PRACTICAL
PERIPHERALS R

Circle 235 on Reader Service Card

31245 La Baya Drive, Westlake Village, CA 91362. Sales Office: 1-800-442-4774
Corporate Headquarters: 1-818-706-0333, Technical Support: 1-818-991-8200, FAX: 1-818-706-2474
All products and names trademarked are properties of the, reSpectove manufacturers

1990 PractIcal Perlpherals, Inc All rights reserved

On the left, the best-selling VGA monitor. On

The MultiSync® 2A is one monitor that performs like two. On one
hand, it's an uncompromised VGA monitor that works so well, VGA
users have made it the best-selling 14" VGA color monitor in America.
On the other hand, the MultiSync 2A is also an equally uncompromised
SuperVGA monitor, providing the perfect upgrade path to a standard
that, at 800 x 600, gives you 56% more resolution than VGA.
CaC

Computers and Communications

the right, the best-selling SuperVGA monitor.

It's even available in a gray- scale version— the MultiSync GS2A—
which delivers everything the 2A does, in glorious shades of gray.
The MultiSync 2A. It's two of the best monitors you've ever seen.
For technical information or for the location of the dealer nearest
you, call 1-800-FONE-NEC. For product literature, call 1-800-826-2255.
In Canada, call 1-800-268-3997.
'990 MEL

Circle 203 on Reader Service Crud

NEC

MICROBYTES

NANOBYTES
If our offices are at all representative
of Real Life, no two Macs within a
10-foot space are alike. To help live
with the differences caused by an
ever-increasing variety of Macintoshes, Farallon Computing
(Emeryville, CA) has come up with
DiskPaper. With this $ 149 software,
networked Mac users will be able to
view, copy, and print adocument
regardless of their type of Mac, color
capability, application, or font
availability, Farallon says. And with
appropriate sound-input hardware—
like Farallon's MacRecorder voice
digitizer or the built-in sound
capabilities of the new Mac LC and
Ilsi—users can attach sound notes to
their documents. A DiskPaper file
contains "multiple representations"
of adocument, including QuickDraw, PostScript, or bit-mapped
images. DiskPaper sends the
appropriate representation to the
receiver's Macintosh. (Whereas a
Mac Plus on anetwork might receive
ablack-and-white bit-mapped image
of acomplex color drawing created
on aMac IIfx, another Mac IIfx on
the network would receive acolor
QuickDraw image. But other than
the lack of color, the Mac Plus image
would be identical to the one
received by the IIfx, Farallon says.)
DiskPaper is scheduled to be ready
this quarter.
Things are slow this year, but
semiconductor companies can
expect ahealthy increase in sales
during the next two years, according
to one forecast. Sales in 1991 to
1993 will perk up due to the
"continuing pervasiveness" of semiconductors in the electronics
industry, according to the Semiconductor Industry Association. The
group predicts more than $75 billion
in semiconductor sales in 1993. As
for predictions of agloomy economic situation, SIA statistical programs director Doug Andrey said
that the semiconductor growth rate
doesn't necessarily follow that of the
economy as awhole. The industry
experienced double-digit growth
rates in the late 1970s, when the
economy was in arecession, Andrey
said. But then the chip industry had
its worst years in 1984 and 1985,
when the general economy was
doing well, he said.
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would have taken hundreds of hours of
custom programming." But now, the
different elements of amagazine can be
built with an assortment of Macintosh
design and illustration tools, including
Adobe Illustrator, Aldus FreeHand,
PixelPaint Professional, Studio 8,
Swivel 3D, StrataVision 3D, and
LetraStudio. Verbum assembles the
final product in MacroMind Director
2.0. "The beauty of the Mac platform,"
says Gosney, "is that all these programs
work together."
Gosney plans for Verbum Interactive
to be ashowcase of creativity and a
resource of information about multimedia, hypermedia, and animation. It
will be modeled on the firm's paperand- ink magazine, Verbum, which
covers computer-based publishing and
graphic design. Verbum Interactive will
feature multimedia art work, adatabase
of multimedia products and services,
and interactive advertisements.
Subscriptions to Verbum Interactive,
which works with the Mac II, cost
$49.95 per disk. Verbum plans to
produce an edition that runs under
Windows 3.0.
Discovery Systems is putting
software, demos, games, multimedia
interviews, sound files, clip art,
hypermedia tools, and "talking" letters
to the editor, sent via voice mail, on its
Nautilus CD, says Marsh Williams,
project manager. Readers can purchase
software contained on the disk. Nautilus
prototypes were built with SuperCard,
but Discovery plans to develop its own
code to assemble the magazine. The

magazine "runs" on aMac with 2MB
of RAM. Issued 13 times ayear, it costs
$9.95 per disk. The company plans a
Windows edition for early 1991.
Still in the prototype stage, Antic
Publishing's as-yet-unnamed CD-ROM
magazine, according to Antic president
Jim Capparell, will capture the look and
feel of "riffling through the pages" of a
traditional magazine, but with added
dimensions of sound, animation, and
video. Capparell likens amultimedia
magazine to aHollywood production;
Antic is even referring to the CD-ROM
magazine's editors as "producers."
Antic's disk will be available for the
Macintosh and IBM platforms, as well
as for Commodore's new CD TV,
which combines acompact disk drive
and computer in one machine. Subscriptions will cost in the $ 10 to $25 range.
The least computer-oriented of the
new CD-ROM magazines, underControl's Grip, will focus on current
events and music. Grip will incorporate
animation, video, news, editorials, and
material gleaned from 8mm decks,
VCRs, cameras, videodisks, and frame
grabbers. Cofounder Nick Cutillo says
underControl is receiving material from
around the world, including avideo of
the collapsing Berlin wall. Built in
HyperCard, Grip will require aMac II
with 2MB.
The potential audience for CD-ROM
magazines is still comparatively small.
"Obviously it's not avery big market,"
says Verbum's Michael Gosney, "but
we expect it to grow rapidly."
— Mark Clarkson

LAN Leaders Call for Network Benchmarks

O

fficials from companies prominent
in computer networking have
called for some industry standards for
testing LANs. The new Performance
Testing Alliance met during NetWorld
'90 to discuss developing LAN benchmarks. The PTA includes Novell,
AT&T, IBM, 3Com, and Banyan.
"The thing about LANs is that they're
so complicated," said Drew Major,
Novell systems architect. "It's alot
easier in many ways to test aminicom-

puter. It's all centralized in one box."
While all the companies at the PTA
meeting supported the idea of standard
benchmarks, the development of those
benchmarks might create considerably
more friction. The PTA will have to
find away to test every layer of a
network. Its benchmarks will have to be
portable. And the benchmarks will need
to isolate specific components, testing
different configurations and loads.
— Jeffrey Bertolucci

ARE YOU AN INNOVATOR? If you, your company, or your research group is
working on anew technology or developing products that will signcantly affect
the world of microcomputing, we'd like to write 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 a
wider variety of computer- related news on adaily basis, is available on BIX.

People the World Over Choose Gateway 2000!
Everywhere you look these days you'll find
Gateway 2000 computers. That's because people
00 computers ¡
no/is everywhere
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At the Grand Canyon...
Papillon Grand Canyon Helicopters uses Gateway
2000 computers in its operation. Rick Carrick, chief
pilot, started using

one. In all 50
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PC's afew years

states and in over

ago to run point-

70 foreign

of-sale software

1 countries,
f,
thousands of
people are comparing price, quality and
service — and choosing
Gateway 2000.

In Atlanta...
ZSoft, the well-known graphics software
company, often demonstrates its software at trade

and to perform
weight and balance
Rick Carrick, Papillon Grand Canyon
Helicopters, and his indestructible Gateway
2000 286.

calculations on
aircraft, acritical

safety and efficiency procedure. Initially he experimented with several computer firms. "Icalled
Gateway because Iliked their ads," Rick admitted.
"But I've become aloyal customer because their
machines are indestructible and they have excellent

efficient in responding. Istill haven't heard from

"We can't run that ad anymore," continued Ted,
grinning, "because we built anew plant 14 miles
down the road in South Dakota. But the cows

some of the others."
PC Magazine's survey about service and reliability

really worked for us. They made the phones
ring. From then on, though, we built

confirms what these customers are saying:

our business on value — good prices

"Gateway shared top billing with such heavy-
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again...Overall, Gateway's high marks
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fashioned, personal service."
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bode well for the company's future, as
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From the Heartland

Gateway's success. "We take along-term
approach to customer service." he said.

does its commitment to customer service."
PC Magazine

Ted mentioned another reason for

"In the computer industry,
longevity should be measured in
dog years.'
9

"When you buy acomputer from
Gateway 2000, you become part
of our family and we're going to be

there for you as long as you own that machine."

The combination of price, quality and service

As Ted talked about the company's fifth

makes Gateway 2000 the best value in the industry.

anniversary, he laughed again. " In the computer

Papillon Helicopters has another Gateway 2000

But value alone doesn't explain how alittle company

industry, longevity should be measured in dog years,"

computers. Dave Steier, ZSoft

computer now — a25 MHz 386 — and Rick said he's in

in the Midwest, just celebrating its fifth anniversary,

he chuckled, "because every-

code librarian and software

the process of replacing all of the company's PC's with

managed to outdistance hundreds of other companies,

thing's moving so fast. That

demonstrator, said he prefers

Gateway 2000 systems.

selling more systems through the direct market

makes Gateway 35 years old! /

channel than any other PC manufacturer in the

But seriously, we've come along

shows on Gateway 2000

customer service."

showing products on Gateway
systems. "They're terrific," Dave
ZSoft employees Dave Steier, left, and
Don Womick, Jr., with Don's Gateway
2000 20 MHz 386 system.

Icontacted, Gateway was the most prompt and

remarked. "I
just got back from a
show where Iwas using Gateway

33's and they're screamers." Don Womick, Jr., a
programmer for ZSoft, bought aGateway 2000 20
MHz 386 for his personal use because he liked the
Gateway systems at work. "With Gateway," said Don,
"I was able to get the performance Ineed at aprice I

In Zurich...
Michael Paravicini runs aGateway 2000 33 MHz
386 system. Michael is amanagement consultant for
Price Waterhouse in Zurich. "Iwas impressed by
Gateway's price-features comparison," he remembered •
"My system cost far less than you'd expect to pay for a
Michael Paravicini, Price
Waterhouse, and his Gateway
2000 33 MHz 386 system.

comparable computer."
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GATEWAY 2000 SYSTEMS
GATEWAY 386SX

25MHZ 386 VGA

hi 4MB RAM
• 1.2 MB 5.25" Drive
II 1.44 MB 3.5" Drive
• 40 MB 17ms IDE Drive - III 16 Bit VGA with 512K
al 14" 1024 x768 Color Monitor
• 1Parallel & 2Serial Ports
• 101 Key Keyboard
MI MS DOS 3.3 or 4.01
II MS WINDOWS 3.0

4MB RAM
III 1.2 MB 5.25" Drive
• 1.44 MB 3.5" Drive
II 80 MB 17ms IDE Drive
I 16 Bit VGA with 512K
I 14" 1024 x768 Color Monitor
II 1Parallel & 2Serial Ports
II 101 Key Keyboard
IN MS DOS 3.3 or 4.01
111 MS WINDOWS 3.0

25MHZ 386CACHE

33MHZ 386 VGA

25MHZ 486 VGA

113 64K Cache RAM
MI 4MB RAM
la 1.2 MB 5.25" Drive
• 1.44 MB 3.5" Drive
II 110 MB 17ms ESDI Drive
• ESDI Cache Controller
• 16 Bit VGA with 512K
II 14" 1024 x768 Color Monitor
II 1Parallel & 2Serial Ports
111 101 Key Keyboard
MI MS DOS 3.3 or 4.01
12 MS WINDOWS 3.0

64K Cache RAM
II 4MB RAM
• 1.2 MB 5.25" Drive
MI 1.44 MB 3.5" Drive
II 200 MB 17ms IDE Drive
II 16 Bit VGA with 512K
▪ 14" 1024 x768 Color Monitor
II 1Parallel & 2Serial Ports
IN 101 Key Keyboard
II MS DOS 3.3 or 4.01
em MS WINDOWS 3.0

12MHZ 286 VGA
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80286-12 Processor
1MB RAM
1.2 MB 5.25" Drive
1.44 MB 3.5" Drive
40 MB 17ms IDE Drive
16 Bit VGA with 512K
14" 1024 x768 Color Monitor
1Parallel & 2Serial Ports
101 Key Keyboard
MS DOS 3.3 or 4.01

$1495.00
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$3495.00

II 64K Cache RAM
II 8MB RAM
II 1.2 MB 5.25" Drive
• 1.44 MB 3.5" Drive
▪ 200 MB 17ms IDE Drive
NI 16 Bit VGA with 512K
MI 14" 1024 x768 Color Monitor
NI 1Parallel & 2Serial Ports
• 101 Key Keyboard
II MS DOS 3.3 or 4.01
Pr MS WINDOWS 3.0

$4395.00

CACHE SPECIAL

STANDARD FEATURES AND SERVICES

MI Same features as our PC Mag
Editor's Choice 25 MHz 386
Cache system except this
machine has an 80 MB 17ms
Drive instead of the 110 MB
17ms EDSI Drive.

•Microsoft® WINDOWS with all 386 and 486 systems
•30-day money-back guarantee
•One-year warranty on parts and labor
•New leasing options now available
•Toll-free technical support for the life of the machine
•Free on-site service to most locations in the nation
•Free overnight shipment of replacement parts
•Free bulletin board technical support

$2895.00

If our standard configurations don't fit your needs, well be happy to custom configure asystem just for you.
Due to the volatility of the DRAM market, all prices are subject to change
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LETTERS
and Ask BYTE

Fifteen Years and Counting
Ifound the September issue bittersweet. I
read it thinking that it was one of the
most enjoyable issues of any computer
periodical I've ever read. (Isubscribe to
many magazines, so that's quite an impression.) However, Iwas astonished to
find that the principal man behind the
Apple II, Macintosh, and NeXT computers— who is, of course, Steven P.
Jobs—was not on your list of influential
people in personal computing. This
omission was particularly hard for me to
bear in light of the many people on the
list whom Iwould not even consider in
Jobs's class. In my opinion, Jobs should
be considered the most important force
in bringing personal computers to the
masses.
Ibelieve a gross injustice has been
done.
Kevin Weidner
Pleasantville, NY
Steve Jobs consented to participate in the
BYTE Summit but was unable to do so
due to last-minute scheduling conflicts.
—Bob Ryan
Ithank you for the excellent September
issue. The coverage all around is superb,
and Ithoroughly enjoyed the 63 [experts]
writing about the PC's present and future. Ihave learned alot.
F. A. Mulla
Nakuru, Kenya
One would hardly expect Don Crabb's
Macinations column to minimize graphics-based computing, but his enthusiasm
seems to have carried him over the brink
in his September column. Ithought back,
as he suggested, to the time when Iread
what Ithought was a really good book
and found it was not the graphics that
drew me into it ( in fact, it had no pictures
at all!). Rather, it was the skill of the
writer.
Can it be that Crabb has fallen into the
very trap that he so eloquently warns of
in the very same article? As Alan Kay
points out in your Summit, " technology
is just an amplifier." Contrary to Marshall McLuhan, the message is really the
message. Even so, Iread Crabb's column
every month and appreciate it.
Iwant to congratulate you on your 15th
anniversary. Iagree with Esther Dyson's

comment (" Idon't want to babysit this
computer. Iwant it to act for me, not with
me"). That's the future of computing:
not amore servile or fun servant, but a
more able one. Graphical user interfaces
(GUIs), networks, fancy input and output,
and all the rest must work toward this
goal. If Iwant avideo game, I'll look to
Nintendo, not Apple or II3M or Microsoft.
Gary Fisher
Allendale, MI
Congratulations on your 15th anniversary. I enjoyed the anniversary issue a
great deal.
Icame away from reading Alan Kay's
comments ("The BYTE Summit") feeling that Kay is brilliant and innovative
but that his revolution is not for me (nor, I
think, is it for many of my colleagues).
Ifound it very telling that Kay said,
"The PARC stuff we did was originally
designed for children." Now the icons
WE WANT TO HEAR FROM YOU. 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. You can also send letters via BlXmail do "editors."
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 about four months
from the time we receive aletter until we publish it.

make much more sense to me. Ican admire Alan Kay without wanting to think
like him or work like him.
Ithink that there are many people in
computing who have very good reasons
for not using GUIs. When we make our
choices, we opt for speed, flexibility,
and compactness. Iknow many people
who choose DOS (delphic as it is) because it is afast " shorthand" interface.
Like everyone else, Iam impatient for
improvements to DOS; Iwant to be able
to give directions and files longer, more
descriptive names and to be able to work
with files that are associated with the
programs used to create them. I also
want to be able to switch from one program to another and then back again instantaneously. Occasionally, I would
also like to be able to work in true
WYSIWYG mode. Iknow, however, that
Ido not need a GUI to achieve these
goals, and Iwill always opt for asolution
that is economical and agile and that
doesn't make me wait.
Richard Zakin
Oswego, NY
Your September issue completely overwhelmed me. Icouldn't read it all. But I
admire you for the risk you took with
your prognostications. Iam looking forward to your 25th anniversary issue in
2000 to see how embarrassed you are.
Predicting the future is seldom accurate.
But keep it up.
Robert LaFara
Indianapolis, IN
Alvy Ray Smith's suggestion (" The
BYTE Summit") that people would prefer to communicate with pictures instead
of words was a thought-provoking one,
and it is certainly alogical extrapolation
of the direction in which our nonliterate,
TV-oriented culture is moving.
To take Smith's idea a bit further,
when we get asufficient number of these
new icons (including, Iassume, pictures
that represent "justice," " sadness,"
"truth," etc.), we will certainly need
standards so that we can all use the same
pictures for identical concepts. Iam curious, however, as to how we will organize
the manuals to quickly find the appropriate icon to represent aspecific thought—
adictionary, if you will.
Iam sure that the problem is soluble.
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After all, the Chinese have been using
pictures to represent concepts for along
time now.
Sydney B. Self Jr.
Sudbury, MA
Copyright Controversies
The opportunity for full protection of
intellectual rights must be available to
all, contrary to what Mitch Kapor has
learned from his " very, very good" experiences with software (" Litigation vs.
Innovation," Stop Bit, September).
Innovation is not ethereal and does not
just appear to the most enthusiastic of the
bunch. It is the result of hard work and of
dedication to R&D, all of which deserve
to profit from success in the marketplace. But that success does not have
much chance in an environment where
the results of effort can be stolen by any
thief or ring of thieves who declare themselves innovators.
The only way that developers can be
protected is by the courts. The glut of intellectual-property litigation that scares
Kapor is perhaps a result of innovation
thieves being brought to justice.
Brian Livingston
Norman Wells, Northwest Territories,
Canada
Iagree with Mitch Kapor's remarks on
software copyright, but Ithink that he
does not sufficiently address the issue of
visual copyright, per se.
When you attempt to copyright or patent the user interface of your program,
that is an act of theft. How is it that the
user interface belongs to the users? Surely Ihear a multitude of enraged cries
from programmers: " It's our interface;
we designed it."
It is acommon delusion of the more arrogant sort of software developer that the
value of the user interface consists in its
inherent excellence, that his or her user
interace is somehow easier to use, and all
that. Nonsense! The value of auser interface consists almost entirely in the fact
that users have learned to use it, all too
often with unnecessary difficulty.
When user interfaces are " user friendly," that generally means that they have
borrowed the conventions of street signs,
Coke machines, and the like. So the
principle holds—the value of auser interface is the value of the skill of the users.
In proof of this, there are any number
of minor user interfaces whose few users
will proclaim their excellence at the top
of their lungs. Yet these interfaces have
little or no cash value, because so few
people know them.
Imight add that the less arrogant de34
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velopers are positively compulsive about
allowing the user to redesign the interface at will, via elaborate customization
programs.
Andrew D. Todd
Springfield, OR
When U.S. District Court Judge Robert
Keeton ruled in the Lotus case (Microbytes, September), he affirmed the right
of programmers the world over to the
fruit of their labors. Keeton's narrow interpretation of the copyright law has provided plenty of opportunity for other
programmers to build on the work of predecessors.
But the test of this limited concept will
come only as more and more programmers use standard interfaces such as
IBM's Systems Application Architecture
common user interface. How does one
not infringe on creative " expression"
when everyone is using the same standard style? Ido not pretend to know law,
but Ido know that I, for one, would like
some protection for my work if Iwere to
use such a standard, as Idesire to do.
Please let us know, IBM and Microsoft.
Bill Hartzell
Garland, TX
Monitor Fallout
I'm glad to see BYTE publishing articles
on electromagnetic emissions from video
displays (" Of Monitors and Emissions,"
September). Bill McGinnis's article is
good; it takes the reader right inside the
CRT.
Still, as aPh.D. physicist, Iwas disappointed to notice McGinnis's failure to
distinguish between electromagnetic
fields that are radiated away from the
source and those that are not. All ionizing radiation (e.g., visible and infrared
light) and all broadcast nonionizing radiation (e.g., microwaves and radio-frequency radiation) radiate energy away
from the source, thereby producing radiation emissions. But extremely low-frequency (ELF) fields (which include frequencies from 50 Hz to 100 Hz) do not
radiate energy through the air away from
the source.
Emissions that are radiated through
space can affect creatures far from the
source. These effects do not occur for
nonradiated fields such as ELF.
Ihave never encountered the distinction between radiation and emission that
McGinnis points out. Those who make
this distinction must be scientists or engineers in a specialized discipline with
which Iam not familiar.
Marjorie Lundquist
Milwaukee, WI

Iagree that very few far-field emissions
exist in the 30-Hz (wavelength 10 million
meters) to 300-Hz (wavelength 1million
meters) region. But the point of the article
was not to limit shielding considerations
to the far-field condition. There are
fields coming from most video terminals
that are identifiable as either electric or
magnetic.
The interest in emissions in this frequency range centers on two main considerations: How large is the field, and
how can it be reduced? The first question
can be answered by qualified personnel
using measurement equipment. The second question can be addressed by identifying emissions sources and applying appropriate shielding techniques to them.
My article was intended as a guide to
sources of emissions and possible remedies.
The distinction between radiation and
emissions is very common among members of the Electromagnetic Compatibility Society and is gaining acceptance
from some in the IEEE. The main reason
for promoting these terms is the misunderstanding of the term radiation by many
people. Too often, the first thought is of
some nuclear event, which is incorrect. It
is something like the "flammable/inflammable" problem. Now, tanker trucks are
marked "flammable," since the other
term was so misunderstood.
Iinvite all to use the word emissions
where it is appropriate to help reduce the
misunderstanding of radiation.
—Bill McGinnis
Wrestling with Resolutions
Iread with some astonishment a statement that the resolution of images
dropped to 72 dots per inch or 75 dpi
when they were imported using the Clipboard (" Word Processors That Build
Character," September). I cannot say
that this is not true in the DOS world, but
Ican definitely say that it is not true in
my experiences with the Macintosh.
My regular word processor is FullWrite Professional 1.1. Ialso use WriteNow 2.2, Microsoft Word 4.0B, and
Mac Write II 1.0. Iuse aHewlett-Packard
Deskwriter for most of my printing. I
have used several of these applications to
compose adepartmental newsletter for a
university. The masthead of the newsletter contains a300-dpi scanned image of
the university's logo, which is pasted
into the newsletter from the Clipboard.
Icould not remember any difficulty
printing the newsletter at full resolution.
After Iread your article, Iconducted a
test to make sure that Iwas not mistaken.
Each of the word processing programs
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printed a 300-dpi bit map pasted from
Canvas 2.1 at full resolution. In fact, the
only problem that Ihave with resolution
occurs with drawings created in FullWrite's drawing environment. For those
drawings, the resolution is limited to
72/75 dpi.
Matthew F. Ware
Greensboro, NC
When Itested Full Write, Iused AppleScan 1.0.2 (Apple 's 300-dpi scanner
software) as my 300-dpi image source
and copied the scanned images directly to
the Clipboard. The 72-/75-dpi images
came through fine. The 300-dpi images
retained all their information; Full Write
simply interpreted them as 75 dpi and displayed them at four times normal size.
After receiving your letter, Itried
bringing some 300-dpi AppleScan images
into Adobe 'sPhotoshop and then placing
them in Full Write. Oddly enough, that
seemed to work fine. In this case, we 're
both right—it apparently matters where
you get your 300-dpi graphics from. I've
made a note to take another look at this
with future releases of Full Write or the
scanner software. — Howard Eglowstein

Direct to Disk
I have a Western Digital WD-1006VMM2 hard disk drive controller card and
aSeagate ST255 hard disk drive. I'd like
to program the hard disk drive operations
directly, without the help of DOS or the
ROM BIOS. Where can Iget detailed information about my hard disk drive controller?
Igor Bujanovic
Zagreb, Yugoslavia
You can get technical literature about
Western Digital controllers by contacting
Western Digital
Literature Department
15345 Barranca Pkwy.
Irvine, CA 92718
(800) 832-4778
BBS (714) 756-8176 (protocol 8N1)
In Europe, the nearest office to you is
Western Digital Germany (Zamdorfer
Strasse 26, D-8000 Munich 80, Germany.
—S. W.
PC or Not PC?
Iam writing to get your advice before
shopping for my next computer system.
36
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My primary decision involves which
type of computer I should choose: an
Apple Macintosh or an IBM PS/2 or
compatible. After Ihave decided on one,
shopping for the right model to suit my
needs (and all my desires, if Ican afford
them) should be relatively easy.
On the IBM AT, my weekly computing environment includes MultiMate Advantage II, Lotus 1-2-3, FoxPro, Microsoft Paintbrush, PC Tools, Turbo
Pascal, NewsMaster, and Print Shop.
On the Macintosh II, my environment
includes Microsoft Word, Microsoft
Excel, FoxBase+ / Mac, Mac Paint,
Turbo Pascal, Think C, and Aldus PageMaker.
Ihave more expertise on the IBM; I
have an AT, aMicrosoft Mouse, and an
Epson LQ printer. Nevertheless, Iprefer
the Macintosh interface, and the Mac has
grown up; it's not just adesktop publishing machine anymore.
However, both my paid summer internships thus far have required IBM experience (e.g., Lotus 1-2-3 and WordPerfect), and the job market stresses the
IBM machines, too.
Ideally, Iwould like the best of both
worlds in my next computer—aMac with
an add-in card for IBM compatibility, for
example. But have all the bugs been
worked out of this technology? Would
you recommend the use of such technology?
At the high end, Ican afford a PS/2
Model 80 or aMacintosh Hci, with just
enough money left over for a 24-pin
printer.
Should Igo with Apple or IBM?
Oscar Rozario
Leysin, Switzerland
There's no clear answer to your question;
if there were, one or the other type of
computer probably wouldn't exist. I'll
give you a couple of guidelines to help
you decide.
When you're trying to decide on either
architecture or capacity, don't start by
picking the machine; first pick the applications you want to run. Some types of
applications are best represented on Apple architectures, while others have more
support on the PC. You have a specific
applications list in mind; that's an excellent start. Remember that your list will
change with time, but you'll probably
lean toward similar applications in the
future.
On the PC, you've got MultiMate Advantage II, certainly an industry-standard word processor with no parallel on
the Mac. There are good reasons to stay
with MultiMate, and each one might seem

to vote for the PC. PC Tools has many
uses, but the primary one is to make life
on the PC easier. For that reason, I
would tend to discount that package when
making the decision. Similarly, you
would overlook Symantec's SUM or similar Mac products. Lotus 1-2-3 is another
product with no exact parallel on the
Mac, except that spreadsheets are more
alike than word processors, and you
could switch. The Mac has several good
ones. Then there are cross-platform
products. You've named FoxPro, Microsoft Word, Excel, and PageMaker. All of
them are available on the Mac and on the
PC under Windows. Even your paint programs are agood cross. Several Windows
paint programs have capabilities similar
to Macintosh paint programs.
Second, after you go through your applications list, look for products that you
could replace with something on another
platform. Do you have to exchange files
or disks with someone else using that
product? Will you be networking the machine? Factor that in, and start adding
up the score. Remember that you rarely
spend any actual time working with DOS,
so don't let that scare you away from the
PC. As for the user interface, you say you
prefer the Mac; lots of people do—so
many that Mac-like shells have become
very popular on other environments.
Windows 3.0 is a strong product in its
own right, yet it feels enough like a Mac
to encourage many products to be supported on both platforms.
Isuggest that you take a look at Windows 3.0 and play around with it for a
while. You have two products on your PC
applications list that require a PC. All
your Mac products have exact or close PC
parallels. In your case, a PC running
Windows might be the way to go, particularly since your job field seems to favor
using PCs.
That said, make sure you have enough
computer. Windows and Windows applications tend to be resource hogs, so don't
be stingy. Abig hard disk drive (80 megabytes or bigger) is a definite must—the
bigger and faster, the better. Ifurther
suggest a minimum of a 25-MHz 386based machine with 4MB of RAM if you
plan on using Windows as amultitasker.
Ifyou go for the Mac, the ¡Ici would serve
you well—again, with lots ofRAM. Ideally, you would own both types of machines. (Iown both Macs and PCs and
wouldn't give up either.) Add-in cards
with Intel coprocessors for the Mac simply haven't been as big awin as everyone
hoped. They're generally slower than
folks would like and fairly expensive, and
the compatibility is good, but not perfect.

To become
the hottest name
in dot matrix printers
you simply build
one terrific
printer
Panasonic (:•_"2,(<-P111

eepiN rem,

Mod.- PInter

um MM. .74 mow.
111111111•11r
1111118111111M

-41.4
•

Wt
.

mcsnot

MD VS

6•611 fle«

Ilf , 661416
'
101.1.;66.
'

The award-winning KX-P1124.

•:."feeit

aim

after another,

P.nasonlc

UM-'1)».1111410

•••
IIC2=12

after another,

Panasonic

mweasi01111111111111111111111111111111111111111

Panasonic ,,
•

,
-•f.:' ,1!(5,>

24p N me, moda P,eux

^
z.

after another,
Panasonic

r>11(A505

Pnnte.

03V1M11

after another,

111•101111•••••

Panasonic

after another.

24 PIN Mult.•1.4Nle Nnnlef

•••111.8

edemee •

MILO /a

oreasra

10,

memelfie

Melee.

Afew years ago, we redefined what
people expect from adot matrix printer.
By creating a24-pin as sophisticated as it is
If you want
the perfect
printer for
the home.

simple. And as affordable to buy as it is
economical to own.
The KX-P1124 has won its share of
awards. But it's not the only Panasonic"Dot
Matrix to receive rave reviews. Now there's

iAHICI
!,81.SI Ill Sill
PAODUCI

¡f ou want
alittle more
speed for your
home office
printing.

awhole family to choose from. All with
EZ Set operator panel, multiple paper paths,
avariety of fonts, 2-year limited parts and labor
warranty (see your dealer for details), and other

T
'sum
am ,

If you want
the same
features as
the 1124, but
with awide
carriage.

features that typify our approach to price/performance for today's office environment.
There are feature-rich 9-pin models for
every-day drafts. And superb 24-pins for important correspondence. In both regular and
wide-carriage versions.
And we've just introduced what may well be
the quintessential office printer for the 90's, the
KX-P1654. Awide-carriage 24-pin that rockets

01*
Mt OM'

If you want
high speed,
high volume
for spreadsheets and
financials.

along at up to 375 characters per second. With
print quality approaching that of lasers.
Chances are, your first Panasonic printer
will lead to another, and another, and another.
For further information on Panasonic Dot
Matrix Printers, see your Panasonic dealer, or
telephone toll-free 1-800-742-8086.
Printers, Computers, Peripherals,
Copiers, Typewriters and Facsimiles

BRIM

=

If you want
near laser
quality at
dot matrix
prices.

Panasonic,

Office Automation013\

Engineered for the office. Designed for people.

DMF-BY

Circle 224 on Reader Service Crud

ASK BYTE

For running the occasional PC package
on your Mac, SoftPC is an interesting
hack. Using the Mac's 680xx, it emulates
the 80x6 and PC BIOS to run DOS applications. It works amazingly well, but it,
too, is slower than the real thing.
To sum up, the choice between architectures is ahard one, one that should be
driven by the applications you want to
run and the environment you need to run
in. Pick the software first, and then fit the
hardware to it. Once you get your new
computer, start saving up for one of the
other kind. It's getting more and more
obvious that anyone serious about computing needs access to both aMacintosh
and an MS-DOS machine these days.
—H. E.
What Good Is aBackup?
Ihave an IBM PS/2 Model 80 with two
ESDI hard disk drives (one is 100 megabytes, the other 300 MB), an external
5'A- inch 1.2-MB floppy disk drive, a
mouse, and a60-MB MaynStream ( from
Maynard Systems) tape backup system
with version 2.2 of the tape backup
software.
My trouble is related to the tape backup
system and the 100-MB hard disk drive.
At the beginning of the month, Imade an
image backup of my C drive, and when I
tried to restore the data after adisk crash,
the software returned an Unable to find
partition error message. Icalled the
technical-support group of the company
that sold me the MaynStream.
The people Ispoke with told me that I
should perform alow-level format on the
hard disk drive, repartition it into its
original configuration, and try again.
I'm using DOS 4.01, and the drive had
only one partition, so that was easy.
After reformatting, I reinstalled DOS
and tried again. Istill got the same error
message.
Ithen brought the tapes to the technical-support people. They tried the same
thing on one of their machines with the
same result. Desperately—it is very precious data—Icontacted some people who
also use MaynStream tapes, but they had
never encountered such problems.
Is the data on the tape lost, or is there a
way to restore it? Inever had any problems before with the MaynStream, and it
still works when Iuse the normal backup
and restore utilities. What is the purpose
of abackup system when you can't restore the data on it?
Vereecken Luc
Leuven, Belgium
The good news is that your tape is probably recoverable. Unfortunately, it 'sgo40
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ing to cost you gobs of money. Maybe I
should explain why.
There are two ways atape backup system can work. The file-by-file backup
will walk through the file system and sequentially copy each file that it encounters onto acontiguous piece of tape. The
file structure on the tape is created and
maintained by the tape software and has
nothing whatsoever to do with the computer's file system. The advantage here is
that if the original disk is lost, any machine, regardless of operating system,
should be able to recover the data as long
as its hard disk drive is big enough.
Image backups work by scanning through
the hard disk, sector by sector, and copying an exact image of each sector without
regard to its contents. On a DOS machine, this will include the boot sectors,
file allocation tables (FATs), directories,
and files, as well as the location of any
locked-out bad sectors. To restore an
image tape, the hard disk drive has to be
formatted in the same way, with the bad
sectors identified and locked out in the
same way they were before. Otherwise,
the tape software may try to restore data
onto abad sector that wasn't marked bad
when the backup was made.
If the restore disk has adifferent geometry or a different sector map than the
original, the software won't be able to
figure out where to put the data and will
report the kind of error you found. Isuspect that by reformatting the drive, you
either marked additional bad sectors or
freed up previously bad disk spots, thereby making the disk look different than it
was.
To recover your tape, someone is going
to have to restore all the sectors, determine what your drive geometry must have
looked like, and reconstruct an entirely
new disk based solely on the FATs and directory information stored on the tape.
It's an elaborate process, and it's not
cheap. Ispoke with Maynard technicians, who, while sympathetic to your
plight, couldn't offer any quick solutions.
To answer your last question next, it 's
never been remotely obvious to me why
anyone would offer an image backup program when the chances of recovering
data were so minimal. In fact, Maynard
no longer provides an image backup facility with the MaynStream, and most other
vendors have dropped them, as well. In
the future, don't use the image backup facility—erase that software from your disk
and stick with the file-by-file stuff And
to be doubly safe, use your software's
verification feature, or run afull tape
verify to make sure that the tape is readable.

The Maynard folks suggested that you
might want to send your tape to one of the
many file recovery services. They suggested X- Late (P.O. Box 161, Lake
Elmo, MN 55042, (612) 770-8087) as
one company you might try. Prices vary,
but recovery costs could run up to $100
per megabyte of data, depending on how
much work is involved. —H. E.
Sparing the Sperry
Ihave afive-year-old Sperry 286 computer. It has an EGA, a5'4-inch 1.2-MB
floppy disk drive, and a30-MB hard disk
drive. The hard/floppy disk drive controller circuit is on the motherboard.
Iwant to add a31
/2
inch 1.44- MB floppy disk drive. Ihave tried updating the
installed Sperry DOS to MS-DOS 3.3
and PC-DOS 3.3. In both cases, Icould
address drive Band do aDIR that sort of
worked. But Icould not make the 31
/2
inch drive format afloppy disk no matter
what Itried. Neither the Norton Utilities
nor PC Tools would recognize drive B.
Isuspect the outdated BIOS chips, but
because Ideal primarily with generic
clones, Ihave no idea where to look to
find out.
Could you help me with information
on this upgrade? If new chips are required, I'd like to know where Ican find
them.
Vern De Fehr
Fresno, CA
Due to the age of your computer, your
suspicions concerning the BIOS ROM are
probably correct.
Sperry Computers was bought out by
Unisys (P.O. Box 500, Blue Bell, PA
19424). Unisys still supports Sperry
computers. You can order parts by calling
(800) 448-1424. The parts technicians
will need to know the model number on
the motherboard of your Sperry 286.
S. W.
-

FIXES
•Instant Recall 1.2 does contain " tickler" functions. The features table in
"Strictly for Personal Information"
(September) failed to note that.
•In the October article " A Knowledge
Engineering Toolkit," we listed the London address for Logic Programming Associates. LPA Prolog and MacProlog are
also available from Quintus Computer
(1310 Villa St., Mountain View, CA
94041, (800) 245-6442 or (415) 9657700). •
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Multi- Platform C++
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MS-DOS
Zortech's industrial strength
compiler provides all the benefits
of C++, but with with the speed
and code size you would expect
from the best Ccompilers.
The quality of the original Zortech
C++ implementation together with
the continuous improvement
achieved since its launch in June
1988 produces fabulous
benchmarks. Just look how far it's
ahead of the nearest competitor.

grep browsers, to look at your
handiwork.

no better C++ debugger to use
and no better C++ to debug.

In response to hundreds of
requests, MS-Windows 2.1
support was added into the base
DOS C++ Compiler in version 2.0.
Now with Zortech C++ V2.1
development of C++ applications
for Windows 3.0 is areality not a
promise.

Our C++ Tools package is the
most comprehensive set
available. All 25 class libraries are
extensively documented and
come with the full source code.

Along with the C++ compiler
comes atop quality ANSI C
compiler. In fact, after reviewing
14 C/C++ compilers in its May

1990 issue,
Zortech
Computer
C++
Plum Hall C Benchmarks
Language
provides
Published an EXE Magazine July 1990
Editor J. D.
state of the
Hilderbrant
art,
said:
USEFUL
features,
"The
most of
pressure
which are
to name
added in
an
direct
overall
response to
winner in
customer requests.
the compiler sweepstakes is
nearly overwhelming.., it's an
You can effortlessly cruise
easy
choice. We pick Zortech!"
through the DOS 640K barrier
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using Zortech's Virtual Code
Manager (VCMTe). This allows
you to develop applications up to
4MB in size whilst in real mode,
without changing your C/C++
source code. Zortech's much
acclaimed ' handle pointers'
provide an elegant solution to
processing EMS memory.
Zortech C++ also uses the
Rational Systems rm DOS
Extenders allowing you to easily
compile and debug really large
programs, even large
MS-Windows 3.0 applications. If
you want to purchase aRational
Systems license for your own
applications, your Zortech code is
Plug & Go.
Zortech's new C++ Workbench
provides across platform
development environment for
C++. It has really useful features
including powerful source and

Thousands of our customers had
existing Ccode they wanted to
recompile, so we made it simple.
In the words of BYTE Magazine:
"I fed aMicrosoft Cspecific
version of the Micro-EMACS
editor source to Zortech's
compiler, and less than one
hour later, Ihad anew (and
smaller) program. "
Our C++ Debugger, which
understands Cand Assembler
too, is CodeViewTM compatible,
but that's where the similarities
end. This feature packed tool can
examine your program from 19
viewpoints and uses overlapping
windows with full mouse
support, icons and dialog boxes.
Debugging large programs is no
problem with our DOS Extender,
Virtual and Remote debugger
versions. Quite simply, there's

The Zortech C++ Developer's
Edition V2.1 includes Cand C++
Compilers, C++ Debugger, C++
Tools and the FULL Library
Source Code (excluding Flash
Graphics). That's right, you don't
have to pay hundreds of dollars
extra for source code - it's in the
box!

MS-WINDOWS
Improved support for
MS-Windows ( including new
Windows 3.0 support) is
provided in the base C++ DOS
compiler, at no extra cost.
With Zortech, you can now even
compile from within Windows!
Support for new extended
keywords Joadds and _export as
well as the ability to create DLL's
make programming in Windows
with C++ practical. We provide
extensive documentation and
50K of sample code to illustrate
development of applications in
this exciting new environment.
Do you need MS-Windows class
libraries? Call for details of third
party Zortech Validated Products.

OS/2 ‘4 \b
1
The OS/2 Developer's Edition
option now provides aC++
Compiler and source level
Debugger designed for C++. In
the words of OS/2 Magazine:
"Zortech C+ + serves as a
direct replacement for the
Microsoft CCompiler in
developing applications,
allowing programmers to use
object-oriented techniques in
OS/2 development."

DOS 386
Now MS-DOS developers can
build true 32 bit Cand C++
applications for 386 processors
using Zortech's powerful
development system. The
Zortech C++ V2.1 Developer's
Edition for DOS 386, contains 32
bit versions of the Cand C++
Compiler, Flash Graphics library,
C++ Debugger and full standard
library source code together with
all the familiar features provided
with the standard DOS
Developer's Edition.
Using Phar Lapp's much
acclaimed 386/DOS Extender
Technology, you can build
applications which access 4
Gigabytes of linearly addressable
memory. Your applications will
also be Plug & Go for use with
Phar Lapp's 386 DOS Extender
which may be purchased
seperately.

UNIX 386

tO

Not aday passes at Zortech HQ
without numerous requests for a
UNIX version of Zortech C++.
Now, DOS and OS/2 developers
can reach new markets by easily
moving their code to SCO UNIX
386 and binary compatibles.
The Zortech C++ V2.1 UNIX 386
Compiler generates the same
tight, fast code that Zortech's
DOS and OS/2 users have come
to expect. UNIX specific versions
of Flash Graphics and the C++
Workbench are also provided.
In line with the traditional Zortech
Policy, owners of the Zortech C++
V2.1 UNIX 386 Compiler will be
able to inexpensively upgrade to
the forthcoming Zortech C++ V2.1
UNIX 386 Developer's Edition.

f
u‘

V2.1
DEVELOPER'S EDITION

ZORTECH Inc., 4-C Gill Street, WOBURN MA 01801 Tel: 617-937-0696 Fax: 617-937-0793 Orders: 1-800-848-8408
ZORTECH Ltd., 58-60 Beresford Street, LONDON SE18 6BG Tel: + 44-81-316-7777 Fax: + 44-81-316-4138

Freedom of Choice.
At Jameco, you have the freedom to choose
from acomplete line of starter, mid- range,
and full powered computer kits. You also
have the freedom to build and expand these

Jameco 20MHz 32KB Cache,
80386SX Computer Kit
Includes:

•AMI 80386SX 20MHz Motherboard with 32KB cache,
4MB RAM (expandable to 16MB)

kits by choosing the major components

•101-key enhanced keyboard

that best suit your individual needs. From

•Multi I/O Card

memory, monitors, and disk drives; to
scanners, mice, and trackballs; to cables,
power protectors, and more.

•Toshiba 1.44MB, 3.5" DSHD floppy disk drive
•Mini-vertical computer case
•200 Watt power supply
•DR DOS 5.0 by Digital Research and Diagsoft's QAPlus

Take alook at our high-end 80386 and

diagnostic software

$1899.95monnorextra

80386SX expandable computer kits:

JE3820

Jameco 33MHz 32KB Cache,
80386 Computer Kit

Call Jameco for our new 1991 catalog. In it you'll find

Includes:

•80386 33MHz Motherboard with 32KB cache, 4MB RAM
(expandable to 16MB)

an extensive offering of quality computer and electronic
components. You have the freedom to order 24 hours a

•101-key enhanced keyboard

day and if you need assistance, expert technicians are

•Multi I/O Card

available from 7am to 4pm (PST) to help you with all

•Toshiba 1.44MB, 3.5" DSHD floppy disk drive

your computing needs. Enjoy the freedom of choice.

•Vertical enclosure with 6half-height drive bays

Call Jameco today at (415) 592-8097.

•300 Watt power supply
•DR DOS 5.0 by Digital Research and Diagsoft's QAPlus
diagnostic software

$2599.95 montor

'To place an Wet, call
24-hout ender hotline

(41.5) 592-8097.

0, fe. us at 0i15) 592-2503,

extra

or (415) 595-2664.

JE3833

AM ECO

Ilhij

COMPUTER PRODUCTS

1355 Shoreway Rd., Belmont, CA 94002
FAX: (415) 592-2503
Terme Prices are subject to change without notice. Items subject to availability and prior sale. Complete list of terms/warranties is availab eupon request.
All trade names are registered trademarks of their respective companies.
0

Please

12/90 Jameco Computer Products

refer to
Mail Key 1
ram I

Circle 155 on Reader Service Card

when
ordering

24 Hours aDay.
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SYSTEMS

Price: $2395.
Contact: American Mitac
Corp., 410 East Plumeria Dr.,
San Jose, CA 95134, (800)
648-2287 or (408) 432-1160.
Inquiry 1273.

Light Portables
Take Flight

N

EC Technologies has
launched the UltraLite
286V, a61
/2
pound 12-MHz
notebook computer. The system comes with 1MB of
RAM (expandable to 2or 5
MB), a31
/2
inch I.44- MB
external floppy disk drive, and
a20- MB hard disk drive.
The system also features a
10-inch backlit screen with
640- by 480-pixel VGA resolution. The removable battery
cartridge system provides up
to 21
/ hours of power; the sys2
tem also comes with an autosensing/auto-switching AC
power supply that works with
both U.S. and international
power systems.
The system measures 9
by 12'/5by 1
7
/, 0 inches. Options
include a2400-bps modem, a
send/receive fax modem, and
aSCSI adapter.
Price: $3999.
Contact: NEC Technologies, Inc., 1255 Michael Dr.,
Wood Dale, IL 60191, (708)
860-9500.
Inquiry 1271.

T

The Samsung S3600 is a12-MHz laptop with a40-MB hard disk
drive and a VGA-compatible screen.

T

he Samsung S3600, like
the NEC UltraLite 286V,
comes with a286 processor,
1MB of RAM, a31
/2
inch
1.44-MB floppy disk drive,
and aVGA screen. But the
Samsung weighs in at ahefty
16 pounds, including its
battery.
The S3600 comes with a
rechargeable nickel-cadmium
battery that provides 3hours
of power, abattery charger,
and apower management
feature similar to the
UltraLite's.
Options include LapLink

III software, a2400-bps
modem, and acarrying
case.
Price: With 40- MB hard disk
drive, $3499.
Contact: Samsung Information Systems America, Inc.,
3655 North First St., San
Jose, CA 95134, ( 800) 6248999 ext. 851.
Inquiry 1272.

386SX Systems
with Windows
on the Side

T

he Mitac MPC2386E is
abasic 20- MHz 386SX
system with an option for
Super VGA graphics. The system comes with Windows
3.0, amouse, and 1MB of
RAM (expandable to 4or 8
MB).
The system is sold without
any disk drives but has room
for both S'A- and 31
/2
inch
floppy disk drives.

Mitac 's20-MHz 386SX comes with Windows 3.0 installed along
with amouse and more.
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he Eltech 2200 is another 20-MHz 386SX system that comes with Windows 3.0 installed. It includes
2MB of RAM (expandable
to 8MB), 51
,4- and 31
/2
inch
floppy disk drives, a40- MB
hard disk drive, aVGA card
and monitor, amouse, and
DOS 4.01.
Price: $2199.
Contact: Eltech Research,
Inc., 47266 Benicia St.,
Fremont, CA 94538, ( 800)
234-4331 or (415) 438-0990.
Inquiry 1274.

Going for the
GoldStar

G

oldStar Technology's
GT212 is a12-MHz 286based system with 1MB of
RAM and 16-bit VGA capability for under $ 1000. The
base system has an Intelligent
Drive Electronics interface
and VGA capability built into
the motherboard. It also includes adual floppy disk drive
controller; serial, parallel,
and mouse ports; and DOS
4.01. The system measures 4
by 15 by 15 1
/ inches.
2
Price: $995.
Contact: GoldStar Technology, Inc., 3003 North First
St., San Jose, CA 95134,
(408) 432-1331.
Inquiry 1275.

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 B1X. Please send the product description, price,
ship date, and an address and telephone number where readers can
get more information.

HARDWARE

•

PERIPHERALS

picture about the size of a
35mm photo on an A6 page.
It has an RS-232C interface
and accepts and outputs RGB
analog, composite video, and
S-video signals.
Price: $3999.
Contact: Sony Corp. of
America, 9West 57th St.,
New York, NY 10019, (212)
418-9427.
Inquiry 1278.

HP Does It
Again for Less

H

ewlett-Packard's LaserJet IIID is its second
printer with the HP PCL 5
printer language and HP Resolution Enhancement technology. This 300-dpi, 8-ppm
LaserJet is compatible with
the III and HD and replaces
the IID, according to HP.
Like the IID, the HID offers double-sided printing and
the same internal bit-mapped
typefaces as the IIP ( i.e., Courier and Line Printer). Two
font-cartridge slots give you
the option of plugging in
fonts, typefaces, and PostScript cartridges.
Also like the IID, the IIID
comes with two letter-size
paper trays for an input capacity of 400 sheets. An automatic envelope feeder is
available for the IIID. In addition, the IIID comes with 1
MB of memory and two slots
for memory upgrade boards.
HP's Resolution Enhancement technology adjusts the
position and size of dots to
smooth the jaggies of 300-dpi
1/
11/
1/
1111/11/1

efies717.7yr
.0ara.

SupraDrive 500XP for the
Amiga.

The HP LaserJet IIID laser printer offers low-cost printing for
high- volume users.

printing. The PCL 5printer
language uses Intellifont fontscaling technology from
Agfa, which allows the printer
to scale typefaces on the fly.
Price: $3595.
Contact: Hewlett-Packard
Co. Inquiries, 19310 Pruneridge Ave., Cupertino, CA
95014, ( 800) 752-0900.
Inquiry 1276.

Hard Disk Drive
Gives RAM
to the Amiga

T

he SupraDrive 500XP
for the Amiga 500 combines a20-MB hard disk
drive and installed RAM. The
drive consumes less than 4W
of power and does not require
fans or external power, according to Supra.
The RAM is installed on
the 500XP board in DRAM
chips in configurations of
0.5, 1, or 2MB of RAM with
256K- by 4-bit DIP DRAM
chips, or in configurations of
2, 4, or 8MB with an add-on
RAM board using 1- megabit
by 4-bit DRAM chips. The
drive plugs into the Amiga's
expansion port.
Price: $679 for aminimum
configuration (20- MB hard

disk drive with 0.5 MB of
RAM).
Contact: Supra Corp., 1133
Commercial Way, Albany, OR
97321, ( 800) 727-8772 or
(503) 967-9075.
Inquiry 1277.

An 8514/A
VGA Monitor

T

he ViewSonic 4is a
multiple-frequency VGA
monitor that has amultiscanning frequency of from 20 to
38 kHz and apresetting
function. The monitor features

Low-Cost Video
Printer from Sony

T

he UP-3000 prints with
256 levels of color from a
palette of over 16 million
colors per pixel at more than
500 TV lines of horizontal
resolution in a4- by 3-inch
format.
The printer has aoneframe memory and uses RGB
8-bit digital signal processing
and advanced color-dye-transfer thermal printing technology. In normal scanning
mode, the printer produces a

auto-sizing controls and a
nonglare 14-inch screen on a
tilt-and- swivel base.
Price: $599.
Contact: ViewSonic, 12130
Mora Dr., Santa Fe Springs,
CA 90670, (213) 944-3041.
Inquiry 1279.

Sony's UP-3000 turns video to color hard copy.
DECEMBER 1990 • BYTE

45

WHAT'S NEW
HARDWARE

•

ADD- INS

Orange Micro Lets
You Mix Apples
with DOS and OS/2

T

he Orange386, asingleI slot coprocessor card that
works in any Mac II, features
an on- board 16-MHz Intel
386SX. With the card in
place, you can run OS/2 and
DOS applications in aMac
window as if they were Mac
applications, according to
Orange Micro.
The Orange386 has two
AT slots so you can install any
IBM add-on card on it; you
can also add an 80387 math
coprocessor. Other features
of the Orange386 card include
PC interface hardware for
serial, parallel, 1.2- MB floppy
disk drive, and Intelligent
Drive Electronics ports. This
lets you connect almost any
PC-type peripheral to the
card.
Price: $2295.
Contact: Orange Micro,
Inc., 1400 North Lakeview
Ave., Anaheim, CA 92807,
(714) 779-2772.
Inquiry 1280.

Basic VGA for Less
Than $99

A

full 16 bits on acompact VGA card is what
you get for $99 with ATI's
VGABASIC-16. The card uses
aproprietary application- specific IC that makes it over
three times faster than competitors' cards, AT! says.
The VGABASIC-16 is
compatible with CGA, EGA,
VGA, Hercules, and MDA. It
has a16-bit bus design but also
supports an 8-bit bus. It measures 6'A by 2M inches,

The Orange386 puts apowerful PC in your Mac.

which, ATI says, makes it the
smallest VGA card in the
world.
Price: $99.
Contact: ATI Technologies,
Inc., 3761 Victoria Park
Ave., Scarborough, Ontario,
Canada M1W 3S2, (416)
756-0718.
Inquiry 1281.

Mac DSP Boards
Meet Your FloatingPoint Needs

S

pectral Innovations is
offering floating-point
digital signal processing
(DSP) boards for the Mac H
and SE/30.
The boards provide apeak
performance of 32 MFLOPS
and feature NuBus and processor direct slot ( PDS) compatibility. The bus interface

for the board includes a5MBps DMA mode that lets
you transfer programs and data
between Mac and MacDSP
local memory without interrupting MacDSP program
execution.
The boards, based on
AT&T's DSP32C DSP, have an
integrated DMA controller
that performs IEEE-compatible 32-bit floating-point
arithmetic. The higher-end
board, the MacDSPAP, is designed for memory- intensive
array-processing applications
such as image processing, 3-D
modeling, graphics animation, and PostScript acceleration. It provides from 64K
bytes to 1MB of zero-waitstate RAM.
The lower-cost board, the
MacDSPXI, is designed for
signal-processing applications where cost is afactor.
This board features built-in

The VGABASIC-16 delivers 16 bits on acard that measures
6'A by 2.4 inches.
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16-bit A/D and D/A converters
with asample rate of 128
kHz, and it performs at up to
24 MFLOPS.
Both boards are available
with C development environments, which include acompiler, an assembler, asimulator, and alinker. The boards
are also compatible with Spectral Innovations' signal
analysis program.
Price: MacDSPAP, $4994;
MacDSPXI, $2895; C development environment, $ 1500.
Contact: Spectral Innovations, 4633 Old Ironsides Dr.,
Suite 450, Santa Clara, CA
95054, (408) 727-1314.
Inquiry 1282.

Oscilloscope Card
with a256K-byte
Storage Buffer

S

oltec says that its SCC1220 digital storage oscilloscope card is the first integrated scope with a256K- byte
storage buffer.
The card has asampling
frequency of from 40 MHz to
1Hz. It is capable of simultaneous sampling on two channels at up to 20 MHz per
channel. All features, functions, and setup parameters
are selectable from menudriven software called PCCalc.
You can capture single
events unattended by setting
the trigger on the card. You
can also zero in on prototype
faults, which enables fault
analysis, according to Soltec.
The card installs in asingle slot in an XT or AT.
Price: $13130.
Contact: Soltec Corp., Sol
Vista Park, 12977 Arroyo St.,
San Fernando, CA 91340,
(800) 423-2344 or ( 818)
365-0800.
Inquiry 1283.

DBM That mwv_iN7pmY
Opens Windows

Get High Performance
Under Microsoft
Windows 3.OTM With
db VISTA III DBMS.
Develop Windows applications
that are better, faster, and more
profitable. db_VISTA III
combines speed, flexibility, and
productivity into one DBMS tool
for Cand Windows programmers.
Add db_VISTA III's high-speed
SQL retrieval to your application
and watch your users enjoy power
they've never experienced before.
Built For Windows.
db_VISTA III for Windows 3.0
follows all of the Microsoft

db VISTA III

Database Management System

guidelines for memory use.
Dynamic linked libraries (
DLL),
multi-tasking, and multi-user
environments are all supported.
For even faster development, use
db_VISTA III with products like
ToolBook®,Windowcraft©, or
Actor®.
No Other DBMS Opens
Windows Like db VISTA III!
•Speed. Benchmarks show
db_VISTA III significantly
outperforms any DBMS under
Windows.
•No Royalties. Increase your
profits; decrease your overhead.
•C Source Code Available.
For total programming flexibility.
•Portability. db_VISTA ifi
supports most environments.

Specifications: Single & multi-user. Automatic recovery. Automatic referential integrity. Relational and network
data models supported. Relational SQL query and report writer. Complete revision capability. Csource code is available.
No royalties. Supports: MS Window's. MS-DOS, OS72, N'MS, UNIX, BSD, QNX, SunOS, Macintosh.

n
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Special $195 Developer's Edition

For alimited time only, you can get
your hands on db_VISTA for
Windows for only $ 195. Call today
and ask about our Developer's Edition
and experience how db_VISTA Ill
can open Windows for you.
Developer license only; not for distribution.

Call 1-800-db-RAIMA
(1-800-327-2462)
In Washington state call: ( 206) 747-5570

Full Raima Support Services Including Training. Develop
your applications even faster with
Raima Training Classes:
Dec. 3-5, 1990
Dec. 3-5, 1990
Dec. 10-14, 1990
Dec. 17-18, 1990
Jan. 28-Feb. 2, 1991
Feb.4-8, 1991

- Germany
- Australia
- San Diego, CA
-Taiwan
- Dallas, TX
- Switzerland

RAIAm
NI
CORPORATION

THE ONLY COMPETITION FOR OUR NEW HANDHE

ew ScanMan ° Model 256 puts professional gray scale scanning within everyone's grasp. It does almost everything a big, expensive scanner
can do, for a fraction of the price.

SCANMAN
GRAY

SCALE

SCANNER

ew ScanMan Model 256 lets you

capture the subtlest details in your originals, in 256 shades of gray. Special
retouching software tools let you enhance difficult originals and preview
the results. You can dramatically improve the contrast and brightness of
any image. So you always give your monitor and printer the best possible
image to work with.
ingenious Ansel

hat really sets ScanMan Model 256 apart is its

software ( Windows" 3.0 compatible). Ansel lets you scan

LD SCANNER REQUIRES A MUCH BIGGER H

and print 8" x 11" images by effortlessly stitching two 4" x 11" images

Outside CA call:

together. You can instantly re-align, resize, flip or rotate images to create

800-231-7717 ext. 348

special effects.

he possibilities are endless. You can scan photos, line

art, illustrations or logos and create magazine quality layouts. With
optional CatchWord

Intelligent OCR software you can scan text in most any

typeface. (Dew ScanMan Model 256 comes with Logitech's' legendary

F.

$599). For more information call Logitech Customer Sales: in California

[MUCH

(800)552-8885; in Canada ( 800)283-7717; in Europe ++ 41-21-869-9656.

Tools That Power The Desktop.

quality and lifetime warranty. All for only $ 499 ( Micro Channel version,

®/TM

Trademarks of regstered owners
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DSP on the NeXT
adds four SE slots to the Mac
SE; and the SE/30 chassis,
which adds four NuBus slots
to the Mac SE/30. Other chassis are available for the Mac
II family.
All the chassis connect to
the Macs through an interface
card and cable assembly.
Each chassis has apower supply, acooling fan, and the
slots. The NuBus chassis can
accommodate internal disk
drives, according to Second
Wave.
Price: Home Base, $995; SE
Plus, $795; SE, $995; SE/30,
$1295.
Contact: Second Wave, Inc.,
9430 Research Blvd., Echelon
II, Suite 260, Austin, TX
78759, (512) 343-9661.
Inquiry 1285.

Click and Play
from the
MacJukebox

T

he MacJukebox, which
consists of an infrared interface box, aMacintosh
Plus, software, and cables, lets
you remotely control your infrared peripherals (e.g., TVs
and compact disk players).
The interface box includes an
infrared receiver, atransmitter, and the connections to
hook it up to the serial port
of the Mac Plus.
Using the software provided, you can control infrared
peripherals with the click of
abutton after you've converted
command sequences to
macros, and you can link the
macros to aset time or event.
The software also gives you
extensive organizing capabilities, such as listing all your
CDs by artist or song title.
Then when you click on asong
or series of songs, your selections will play in sequence just
as on ajukebox.
Price: $ 1599; without the
Mac Plus, $599.
Contact: DanCraft Enterprises, 5520 West 118th Place,
Inglewood, CA 90304, (213)
643-8782.
Inquiry 1284.

he QuintProcessor
board can add up to
67.5 MIPS performance to
the NeXT machine, according to Ariel. The board features five 27- MHz digital
signal processors. The DSP
chips are the same as those
installed on the NeXT system's processor. Four are
used as slave processors for
computation, while the fifth
is an I/O processor that manages DRAM, SCSI storage,
and interprocessor commu-

nications.
The QuintProcessor is
compatible with Ariel's
BUG-56, a debugger bundled with the NeXT.
The QuintProcessor has
five DSP ports and can be
connected to Ariel's digital
microphone for recording
and signal analysis.
Price: $6995.
Contact: Ariel Corp., 433
River Rd., Highland Park,
NJ 08904, (201) 249-2900.
Inquiry 1287.

Expansion Chassis
Systems for Macs

S

Second Wave's line of expansion chassis systems gives you the
ability to expand your Mac Portable, Plus, SE, or II. With the
Home Base, for example, you are able to add two slots to your
Mac Portable.
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econd Wave's line of
Expanse expansion chassis systems lets you add to
your Macintosh. The Home
Base, the chassis for the Mac
Portable, fits under the machine and contains two slots
for standard SE option cards,
enabling you to get more out
of your Portable when it's
parked on your desk at home
or in the office.
Other Expanse chassis systems include the Plus, which
adds four SE slots to the Mac
Plus; the SE chassis, which

Speak into the
Microphone

M

icro IntroVoice is a
modular speech-processing system that comes with a
microprocessor and has the
ability to recognize up to
1000 words. The manufacturer
reports arecognition accuracy of more than 98 percent.
Micro IntroVoice listens to
command or data input. It then
responds by sending keystrokes via the serial port and
text to the on-board synthesizer for audio prompting.
The voice system works
with any IBM PC or compatible, according to the manufacturer. It comes with software, sample vocabularies, a
battery charger, and aserial
cable.
The NEC V-25 microprocessor operates at 8MHz and
comes with 128K bytes of
RAM.
Price: $1295.
Contact: Voice Connexion,
8258 Kingslee Rd., Bloomington, MN 55438, (612)
944-1334.
Inquiry 1286.

WHAT IS THIS SMALL BOX ?
A UNIX HOST!
A LAN SERVER!
A WORKSTATION

9.4 inch

The Carry- I9300 80386SX. 4M- byte RAM. 80M-byte Harddisk,
One Expansion Slot, VGA...
C,vry-I -the World's First & Original Book- Size Desktop Computer

The Carry- 19000 series comes complete with 80386SX/80286-16/80286-I2
microprocessor (Co-Processor optional).1024 x768 VGA/MGA & CGA display
interface. 1/2/4 MB RAM. one 3.5" 1.44 MB FDD or one FDD plus one 40/80
MB HDD. one 8bit expansion SLOT, one parallel and two serial I/O ports.
and one 30W auto range switching power adapter, all in the traditional
240mm xI
85mm x45mm ( 9.4" x7.3" x1.8") casing of Carry- 1. Each package
includes two mini-tower stands and acarry bag. The 82 key mini keyboard
and 9 inch color or monochrome VGA monitor are optional.

CARRY- I
A Refreshing Idea....
A New Standard...
Computing Goes Better With CARRY- I
FLYTECH TECHNOLOGY CO.. LTD
r 8:T :

HEAD OFFICE.

US A

2FL NO 8. LANE 10. SEC. 3. NAN-KANG

TEL/ 1-408-7277373/4

Other Carry- Iproducts include the 8000 series XT & AT book-size personal

RD. TAIPEI. TAIWAN R.O.C.

FAX/ 1-408-7277375

TEL/ 886-2-7852556

H

computers and the 6000 series XT and AT book-size LANstations. ETHERnet

W.G

pocket LAN adapter and Carry Mouse.

TEL/ 49-69-746081

FAX/ 886-2-7852371.7837970

TEL/ 852-3051268
FAX/ 49-69-749375

FAX/ 852.7968427
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Operate your own BBS
with the world's most popular, expandable, flexible

Multi-User Online Bulletin Board System
If you need multi- modem hardware:
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Our Model 2408 consists of up to 8 Hayescompatible modems on asingle circuit card,
for the PC/XT/AT/386/486 family. Each
modem operates independently at
300/1200/2400 bps (automatically switching
to match the caller's bps rate). Built-in serial
ports are not COM-port based, so this card can
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co-exist with other COM port hardware in the
same machine (drivers for software other than
The Major BBS are not included but may be
written). Ri -11 telephone cables are included.
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t

MNP Class 4 (error correction) modems are
available as an option.
MNP
Class 4
non-MNP

The Major BBS®
starter system:
A complete BBS software package for your
PC, PS/2, XT, AT, 386, 486, or compatible.
Includes electronic mail with binary and
ASCII file " attachments", SIG conferencing
or "forum" areas with configurable security
level access control, file upload/download,
message keyword searching, "quickscans" for
fast access to new messages, message and file
"threading", real-time multi-user "chat" and
teleconferencing, "classified ad" and "user
registry" databases, etc. Also includes accounting, Audit Trail, and timed usage-metering features, and hundreds of convenience
features for the Sysop (System Operator),
such as afull-screen configuration editor, the
ability to import/export files to/from floppy
without system shutdown, "SIG-Op" privilege delegation, and much more. Supports up
to 2 simultaneous users (from adatabase of
thousands) on asingle CPU. Works with standard Hayes-compatible COM1/2/3/4 internal
or external modems, or with serial ports up to
38,400 bps. Minimum RAM requirement
512K. Minimum disk requirement 20MB. Requires PC-DOS or MS-DOS 3.1 or later.
The Major BBS Standard Edition

$ 59

When you're ready to expand:
No LAN or multi- tasking OS necessary! Double the number of simultaneous users that
your system can support, from 2to 4, or 4to
8, or any number up to 64 simultaneous users
on a single CPU, for a flat $300 software
license fee per doubling. The upgrade process
is quick, automatic, and fully upward-compatible — i.e. you can install an update or upgrade
onto your existing system without disrupting
any of your user account files, E- Mail messages, configuration variables, or any other
aspect of your system. For up to 16 users,
640K RAM is sufficient; above 16 users, more
than 640K may be necessary. Prerequisite:
The Major BBS ( any edition)
Users, per doubling (up to 64)

$ 300

2408 wI2 modems

$ 1536

$1696

2408 wI4 modems

$2090

$2388

2408 wI6 modems

$2644

$3080

2408 wI8 modems

$3198

$3772

utility object libraries, linker control files, and
DOS "batch" files you will need, along with a
detailed Programmer's Guide. Works with
'hub° C 1.5, 2.0, or 2.01, 'flub° C++, or
Microsoft C 4.0, 5.1, or 6.0. Prerequisite: The
Major BBS Standard Edition.
Standard Edition C source code

$ 285

For the ultimate in
file transfer flexibility:
The File Library Edition of The Major BBS
has everything that the starter system does,
plus built-in ZMODEM, KERMIT, SuperKERMIT, YMODEM-g, and YMODEM
(batch) file transfer protocols. Also, it offers
super-fast pre- indexed keyword file searches,
library-wide searches as well as constrained
searches, special file upload/download accounting options, alternate DOS "paths" per
sub-library, split paths for CD-ROM support,
atransparent " DOS-only" sub- library option,
and much more. This package is for you if the
focus of your system will be the upload and
download of large amounts of files. You can
easily upgrade from the starter system to the
File Library Edition, without losing any of
your data files or configuration work you have
already done. Prerequisite: The Major BBS
Standard Edition.
File Library extensions
199
File Library C source extensions* $ 159

When you're ready for source code:
With the Csource code to The Major BBS, you
can add 3rd-party software, such as The Major
Database (a general-purpose, configurable
database manager), various multi-player realtime adventure games, dial-out utilities, global
command utilities, accounting enhancements,
and much more. Also, you can maintain your
own copy of the BBS, or you can modify it to
suit your own unique requirements. The Major
BBS C source code package is fully documented, and it includes the Galacticomm Software Breakthrough Library, plus all of the

I
U

(Ile étrectory
Pawl./ a file tor just search tor «el
Wood • IIle

,,,,.t Lit: MIN
Tie Nis LII
Select • letter from the abone list tor I to enit

o

LISMY
Tire Library facility alto» yon to • owle•I or upload f( let
oryaalseit Into Library ' donation huh. or LIU s flies can
.rtb Inicriptioos an/ keywris
Yount.. searcl lo,I
or specify il directly by Its but.

Ile

Its

n• the Library Mew. you gay select a speed Is ill. list Ow IIles it
.nt•los. seercb for • ( Ile lased tollo keyboards ad lima / owl./ It. or
upload your we Iile Into the LIS
L
S

Library ' aromatic* hobs MI' 11
Shoe • list of Lilt
lieworis m31 Indexes
.Cart Catalog Iretereure aids,

If you decide to offer
online games and amusements:
The Entertainment Edition of The Major BBS
has everything that the starter system does,
plus Quest for Magic ( amulti-player interactive text adventure game), Androids! (amultiplayer arcade-style ANSI- graphics game),
Flash Attack (afuturistic tank and laser battle
for multiple players with IBM PC's), and the
Action Teleconference Link-Up, which includes private "chambers", action verbs (grin,
wink, nudge, etc.), the ability to link to other
systems for huge multi- system teleconferences, custom entry/exit strings, userconfigurable profiles, and much more. This
Edition supports the Fl ashTM Protocol (where
most of the game functionality is on the user's

end of the phone line), for which dozens of
incredible new multi-user games are now
being developed. Upgrading from the starter
system to the Entertainment Edition is quick

For super- flexibility of

menu trees and ANSI screens:
The MenuMan Edition of The Major BBS can
do everything that the starter system does, and
in addition you as Sysop can create your own
menu trees, with menus leading to menus leading to menus, as deeply " nested" as you like.
The " leaves" of your menu trees can be ordinary ASCII or ANSI files, which are simply
dumped to the user's display (with or without
automatic screen breaks), or they can be any
of the built-in functions of the BBS such as
scanning the user's incoming E- Mail or firing
up aSIG quickscan. Includes commands like
GO <pagename>, FIND < topic>, USERS,

and easy and involves no loss of data or function. Prerequisite: The Major BBS Standard
Edition.
Entertainment extensions
Entertainment C source extensions* .

$ 149
$129

order entry and catalog sales:
The Shopping Mall Edition of The Major BBS
has everything that the starter system does,
plus online shopping. Your online mall can
have multiple " stores", each run by its own
separate " merchant", if desired. Each merchant has control over his or her own product
line, pricing, discount structure, store welcome message, sales tax handling, etc. Also,
each merchant may create up to 6 different
payment methods (e.g. VISA, MC, AMEX,
C.O.D., "bill me", etc.), and up to 6different
shipping methods (e.g. UPS, FedEx, US Mail,
etc.), each with its own rates (flat rate, percent
of sale, lst-ounce/addl-ounce, or 1st- pound!
add' I-pound). Users may browse product catalogs at no obligation, or order products and
services directly online! Orders generate invoices that are posted to the individual merchant as attachments to E- Mail. To upgrade
from the starter system to the Shopping Mall
Edition takes only afew minutes. Prerequisite:
The Major BBS Standard Edition.
Shopping Mall extensions
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tions, we also offer an X.25 direct-connect

$ 249
$ 189

MenuMan extensions

$ 149

MenuMan C source extensions* .

$ 129

il

don't forget the smorgasbord of 3rd-party
add-ons available, such as The Major Database from Galactic Innovations. Custom programming and integration services are also
sophistication, far into the future, with The
Major BBS.
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Just dial (305) 583-5990 and say, " I'd like
to place an order!" We can generally ship your
order within 48 hours. We accept major credit
cards, or we can ship C.O.D. Prices shown do
not include shipping or insurance.
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For more information, you may either call
the main order number and ask for a sales
engineer, or dial (305) 583-7808 with your
modem (8-N-1) for afree demo of most of our
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As your system grows larger...
The GalactiBoem is our 16- slot " expansion

products. This demo system also contains an

chassis", for large-scale systems. It has the

online Shopping Mall with many of the 3rdparty add-ons available for The Major BBS,

unique ability to address individual modems
by slot number rather than just COM port
address, so you can use up to 16 standard

operated by the 3rd-party vendors themselves.
Give us acall today!

internal modems in it, side by side, without
conflict. Includes built-in 150W power supply, interface card for your XT/AT/386/486,
cables, and full documentation. Up to 4boxes

shown below are for standard 300/1200/2400
bps Hayes-compatible internal modems. We
also have 9600 bps V.32/V.42 MNP Class 5
modems available, call for prices.
GalactiBox (unpopulated)
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software option, aprotected- mode development toolkit, and special licensing arrangements for up to 256 simultaneous users! And

available. Your system can grow in power and

to 64-channel expansion capacity. Prices
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...and that's not all! For advanced applica-

ileged commands for editing and extending
the menu trees, remotely, while the BBS remains fully online. Upgrading from the starter

may be attached to one CPU, for atotal of up
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MKDIR, and RMDIR, as well as aset of priv-

system to the MenuMan Edition takes only
minutes. Prerequisite: The Major BBS Standard Edition.

If your requirements include

Shopping Mall C source extensions*.

and for the Sysop, the equivalent of the DOS
commands DIR, RENAME, COPY, DEL,

$ 1992

GalactiBox wI4 modems

$ 2416

GalactiBox wI8 modems

$ 2840

GalactiBox w116 modems

$ 3688

The Major BBS, Flash Protocol, and Galant Box ve trademuks of
Galacticomm, Inc. PC, PS/2, XT AT and PC DOS are trademarks of
International Business Machines Corp. Hayes ' satrademark of Hayes
Microcomputer Produces, Inc. The Major Database is a trademark of
Galactic Innovations, Inc. 'Barb° C and "Bubo C.. am cademarlo of
Bodand IMemational, Inc. MS-DOS and Microsoft C are tradenorlio of
Microsoft Corp. UPS is 2 trademark of United Parcel Service. FedEx is a
trademark of Federal Express Corp. MNP is atrademark of Microcorn,

*The C source code extensions are necessary, if
you wish to combine multiple extended Editions
together, or add 3rd-party software, or develop
your own modifications. Prerequisites in each
case, are the Standard Edition Csource code, and
the corresponding extended Edition.

GALACTICOMM

Galacticomm, Inc. 4101 S.W. 47 Ave.
Suite 101, Fort Lauderdale, FL 33314

Circle 116 on Reader Service Card

Modem: (305) 583-7808
Fax: ( 305) 583-7846
Voice: ( 305) 583-5990

WHAT'S NEW

CONNECTIVITY

Connectivity
in aBox

Getting the Most
from Your Fax

T

icoh's DX- 1Fax Adapter and communication
software, compatible with
PCs, Macs, and laptops, lets
you use your Group 3fax as a
printer, scanner, copier, or just
afax. DX- 1software is available for controlling the fax,
scanning, printing, and copying capabilities.
Price: $799; DX- 1software,
$275.
Contact: Ricoh Corp., 5Dedrick Place, West Caldwell, NJ
07006, ( 800) 637-4264 or
(201) 882-2000.
Inquiry 1290.

he LANPORT-II box,
I which is smaller than
most external modems, lets
you dial in to your Novell network from remote sites. You
can hook LANPORT-II anywhere along your network cabling, according to Microtest.
The LAN PORT-II box
(which measures 4by 71
/ by 1
2
inch) includes abuilt-in network interface, RAM, ROM,
asynchronous communications firmware, two serial
ports, and software. It's
compatible with terminal emulation programs such as Procomm and Crosstalk, and it
works with PCs, Macs,
mainframes, and other ASCII
terminals.
Three levels of security are
included in LANPORT-II.
When you call in to the network, LANPORT-II answers
the call, prompts you to log
on, and requests your password. Once you're logged
onto the file server, you're presented with amenu of options, and LANPORT-II becomes transparent.
LANPORT's two serial
ports operate at up to 19,200
bps, allowing multiple users
to share modems. With LANPORT's network interface,
you don't need adedicated
communications server on
the network, as you do with
other remote communications devices. With the optional On- Link feature, you don't
need acomputer up and running on the network to use
LANPORT-II—you can power
up remotely.
Price: $495 to $695.
Contact: Microtest, 3519
East Shea Blvd., Suite 134,
Phoenix, AZ 85028, (602)
971-6464.
Inquiry 1288.

LA NPORT-Il lets you dial into your LAN without the need for a
PC communications server.

Putting Windows
on the Network

W

indows Workstation 3
bridges the Windows
3.0 user interface and your
Novell NetWare LAN. The
software consists of seven
utilities that enhance the
network features of Windows 3.0.
The Workstation Print
Manager brings network printing capabilities to Windows
applications. Secure Station
provides transparent security
for network workstations and
offers file encryption/
decryption capabilities. The
Workstation Intercom lets you

L
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receive and send messages to
users and groups of users
across multiple file servers.
You use the Workstation Clock
to set multiple alarm messages and events to occur at
user- specified times and
intervals.
Windows Workstation
3is compatible with Novell
NetWare 286 2.1 and higher.
To run the utilities you
need Windows 3.0 and at
least IMB of RAM on each
workstation.
Price: $695 for a10-user
license.
Contact: Automated Design
Systems, Inc., 375 Northridge
Rd., Suite 270, Atlanta, GA
30350, (4.04) 394-2552.
Inquiry 1289.

Dialing Directory U2.1
Entries

Tagging

Go ( Call selected entry/
Co and learn login
10131
Wait for call

Locate

File

Utility

Help

1-415-123-4567

1-484-123-4567
Alt- W
1-813-123-4567
beleeei billing
The current time is 1828.
Enter time to dial ( Ht1411, 8330

6.Rtlanta Sales Of
7.Dow Jones
Press:
8.New York Sales 0
9.Boston Sales Off
10.MCI Mail
11 .CompuServe
12 Los Angeles Sales
13.Hong Kong via Telemail
14.Munich Sales via MCI Mail

Quit

Alt- G
96E0
2488
2400

Return to start waiting.
Fl for help.
ESC to abort.

123-4567
1-888-123-4567

2400
2488

Put)
late
ANSI
NONE
UT 220
NONE
ANSI
IBM3181
NONE
UT11318
111160
NONE
011813
01229
NONE
NONE

PR'

The Mirror Ill dialing directory features pull-down menus and
can be operated with akeyboard or mouse.
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Mirror III
Gets aBoost

T

he communications proI gram for PCs called Mirror III is now enhanced with
several new features, including
adialing directory interface
and mouse support, according
to SoftKlone. Also new are
scripts for several on-line services, including BIX. Version
2.0 also offers ZMODEM and
XMODEM file transfer protocols and support for MNP 5.
To take advantage of the
MNP session/data compression
protocol, you must have an
MNP modem. However, users
without MNP modems can
still use Mirror III software.
Additions and extensions
to the Prism communications
programming language include mouse support for Prism
scripts, parameter passing,
drawing enhancements, and
several new commands.
Price: $ 149.
Contact: SoftKlone, 327
Office Plaza Dr., Suite 100,
Tallahassee, FL 32301,
(904) 878-8564.
Inquiry 1291.

1

I
NSTANT MAINFRAME. JUST ADD SCO.
Mot too long ago, afew dozen people sharing the same proIN grams, resources, and information on asingle computer at
the same time meant only one thing— amainframe.

T

°daY' SCO UNIX System solutions are installed on more than
one in ten of all leading 386 computers in operation worldwide.

More recently, the same people could be found doing exactly the
same things— simultaneously sharing programs, resources, and
information— on aminicomputer.

Running thousands of off-the-shelf XENIX , and UNIX System-based
applications on powerful standard business systems supporting 32
or even more workstations— at an unbelievably low cost per user.
And with such blazing performance that individual users believe
they have the whole system to themselves.

Alot cheaper, alot smaller, yet powerful enough to do the same
jobs. And just as proprietary.

Running electronic mail across the office— or around the world—
in seconds.

Then along came the latest generation of personal computers.

Running multiuser PC communications to minis and mainframes
through TCP/IP and SNA networks.

Powerful, big, expensive, and proprietary.

1 And now, the same people are more and more likely to be
found doing exactly the same things— simultaneously sharing
programs, resources, and information— on aPC.
And not awhole officeful of PCs networked together, either, but
asingle PC powering the whole office at once.
Alot cheaper, alot smaller, yet still easily powerful enough to do
the same jobs. Built to non-proprietary, open system standards
that allow complete freedom of choice in hardware and software.

Asad doing some things that no mainframe— or even DOS- or
LIOS/2'-based PC— ever thought about, such as running multiple
DOS applications. Or networking DOS, OS/2, XENIX and UNIX
Systems together. Or running UNIX System versions and workalikes
of popular DOS applications such as Microsoft eWord, I-2-3°, and
dBASE III PLUS®
Or even letting users integrate full-featured multiuser productivity
packages of their choice under astandard, friendly menu interface.

And running the industry-choice multiuser, multitasking UNIX°
System Vplatform that gives millions of 286- and 386-based PC
users mainframe power every business day.

Today's personal computer isn't just a " PC" anymore, and you can
unleash its incredible mainframe-plus power for yourself— today.

The UNIX System standard for PCs—SCO."

Just add SCO.

The SCOfamily of UNIX System software solutions is availablefor all 80286,
80386-, and 80486- based industry-standard and Micro Charmer computers.

For more

10(IX rs Annsteresi audonsuk of AT&T SIX) and de BCO logo art trademarb 0171,, Santa Cnst Oars., Inc. 141croadt gnd 8E8E4 are regime.
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information, call SCO today and ask for ext. 8562.

SCO

II1E SANTA CRUZ OPERATION

Circle 273 on Reader .Senice Card

(800) SCO-UNIX

(
726-8649)

(408) 425-7222
FAX: (408) 458-4227
E-MAIL: ...! uunedscdinki infoesco.COM

T
WO REASONS WHY T
OSHIBA SELLS
tToshiba, we think that designing aportable computer to fit real live
human beings can make the difference between acomputer you
love and acomputer
you merely tolerate.
So that's exactly what we think
about when we design
Chances are, you're already used to our comfortable, fu IIfunction keyboard. That's because the keys are the exact size
and shape you expect them to be

our portable PCs.

And the public has told us we were right in our
thinking. In fact, according to PC Magazine,
Toshiba portables rank number one in customer satisfaction.
Take our T1200XE notebook PC, for
example. You'll notice how our unique
screen technology
makes it easy to read
under virtually all
lighting conditions,
no matter where
you decide to get
your work done.

The T1200XE takes up about one square foot of desk
space (or lap space) so there's always room to work.

For afree brochure or the name of your nearest
Toshiba dealer, call 1-800-457-7777.

VlORE PORTABLES T
HAN ANYONE ELSE.
Next, you'll find the keyboard to be immediately familiar,
since it's what you're already used to. All of the key
spacing and sizes are standard.
You'll also discover plenty of processing
power packed into the 286-based T1200XE.
And the 20MB hard drive means you can
keep all your programs and files right
where you need them. With you.
Plus, you'll undoubtedly
appreciate the T1200XE's other humane
features like aslim line battery pack and
AutoResumer; which lets you pick up exactly where you left off.
No grand reopening of the system, program and file every time you want
to start work again.
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The only thing you'll notice we've
IMO

skimped on is size and weight. After all, what
good is aportable if you can't take it with you?
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With notebooks like the T1200XE it
should come as no surprise that Toshiba sells
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Toshiba designed the large, easy-to-read display with real,
live humans in mind. So now you can work without alot of
eyestrain, neckstrain or backstrain.

more portable PCs than any other company in the world. After all, you're not
the only one who recognizes agood thing when they see it.
In Touch with Tomorrow

TOS HIBA
Circle 314 on Reader Service Card (RESELLERS: 315)

WHAT'S NEW
CONNECTIVITY

Mac DAT
Runs Alone

Low-Cost
and Practical

M

T

irror Technologies has
introduced the T1200
DAT Drive, an external 1.3gigabyte digital audiotape
drive for Macs. The T1200
supports unattended backup
and network backup and conforms to the digital data storage ( DDS) recording format
standard.
With the included SoftBackUp software, you can program the T1200 for 2hours
of unattended operation. This
means that it can perform
backup for up to 2hours and
then shut down, freeing the
system or network for other
activities.
Price: $2997.
Contact: Mirror Technologies, Inc., 2644 Patton Rd.,
Roseville, MN 55113, (612)
633-4450.
Inquiry 1292.

Integrated System
for NetWare
Communications

F

lexCom offers ahardware/software asynchronous communications solution for NetWare-based LANs.

Mirror's T1200 DAT drive offers Mac users unattended
backups, 1.3 gigabytes of storage, and high-speed access to data.

The system supports dial- in
and dial-out access on each
communications line and
provides aseparate processor
for each dial- in or remote-access user. With FlexCom, you
also get as much as 550K
bytes of RAM for applications,
EGA-level graphics, and up
to 1MB of expanded or extended memory.
Version 1.1 of the software
features reduced memory overhead for dial-in users, extended management capability
for dial-out lines, user-extendable activity logging, and
line-by-line modem initialization.
The server base units can
handle from two to 36 lines,
and arack- mounted version
handles up to 44 lines. Each

server includes anetwork
adapter ( Ethernet, Token
Ring, or ARCnet) and comes
with the FlexCom/Manager
administration software.
Two communications processor kits are available for the
server base unit. The kits come
with FlexCom/CPX software
and pcAnywhere III remoteaccess software programs.
Price: $3000 and up, including all hardware and software.
Contact: Evergreen Systems,
Inc., 120 Landing Court, Suite
A, Novato, CA 94945, (415)
897-8888.
Inquiry 1293.

Pocket-Size
LAN Adapter

Y

Accton 'spocket-size adapter plugs into your portable's parallel
port and turns it into an Ethernet workstation.
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ou can convert your portable computer into an
Ethernet workstation with a
pocket-size LAN adapter from
Accton Technology.
The EtherPocket adapter,
which measures 3% by % by
2% inches, is used in place of
anetwork interface card. It
comes with its own power
adapter and attaches to the
portable's parallel port.
Price: $499.
Contact: Accton Technology
Corp., 46750 Fremont Blvd.,
Suite 104, Fremont, CA
94538, (415) 226-9800.
Inquiry 1294.

he PM 9600 SA modem
I (a 9600-bps stand-alone
modem) features automatic
correct connection with remote
mode, V.42 and MNP 4
error correction, V.42bis and
MNP 5data compression,
and command and data rates of
from 75 to 38,400 bps. It is
also Hayes compatible.
Price: $699.
Contact: Practical Peripherals, Inc., 31245 La Baya
Dr., Westlake Village, CA
91362, ( 818) 706-0333.
Inquiry 1295.

1-2-3/G Ships
Server and Node
Editions
I

otus 1-2-3/G, the graphical version of the 1-2-3
spreadsheet program, is now
available in standard, server,
and node editions.
Lotus 1-2-3/G retains the
familiar 1-2-3 commands but
runs under OS/2 and adds a
goal-seeking technology called
Solver. Solver automates the
what-if process and shows you
how to achieve desired
results.
The server edition supplies
administrators with tools for
easier network management,
according to Lotus. The node
edition lets you have an additional concurrent 1-2-3/G user
on the network. It includes a
single license for network use.
1-2-3/G runs on aPC with
at least 5MB of RAM for network versions. It runs under
OS/2 1.1 or higher and is compatible with IBM, 3Com, and
Novell networks.
Price: Server edition, $895;
node edition, $595.
Contact: Lotus Development
Corp., 55 Cambridge Pkwy.,
Cambridge, MA 02142,
(617) 577-8500.
Inquiry 1296.

Buy one quick.
-

List: $ 99

List: $ 99

List: $ 99

Ours: $ 69

Ours: $ 69

Ours: $ 69

Microsoft QUickCConlier
with QuickAsigunee

List: $ 199
Ours: $ 139

Get one free...
from Programmer's
Paradise
(800)

445-7899
An unbelievable limited-time offer! Buy Microsoft QuickBASIC,TM the easiest way to
learn how to program. Or QuickPascal,T" the fastest way to learn and program in Pascal. Or
QuickC.TM the easiest way to master C and write powerful C programs. Or QuickC Compiler
with Quick Assembler,TM the only integrated C and Assembly development environment for
MS-DOS.®
And get one of the great software products shown, worth up to $90 ( SRP), free!*
Choose from Microsoft Flight Simulator,® the closest thing to flying short of flying. Central
Point Backup,Tm an incredibly easy way to back up documents. Or Sign Designer,TM great for
creating professional quality signs on your dot matrix printer.
Call Programmer's Paradise. Today.

PheâP.utuetet3
/
PawLe
A Division of Voyager Software Corp
1163 Shrewsbury Avenue
Shrewsbury, NJ 07702

Microsoft®
CALL TODAY!
*While supplies last

Coupon otter redeemable through Microsoft

Circle 237 on Reader Service Card

...i
d

Programmer's Paradise ®••
CASE TOOLS

IasyCASE Plus
Professional Pack
Personal CASE

LOOK AT ALL THE
PRODUCT INFORMATION

LIST OURS
29;
195
199

265
355
179

COBOL LANGUAGE

IGOT FROM CALLING

Micro Focus:
COBOL/2 w/ Toolset
Personal COBOL
MS COBOL
Realia COBOL

FAX cetera!

CODE GENERATORS
1iigic Gem
Matrix Layout 2.0
IRO-C

18(X
149
900
995

1499
129
629
849

99
200
199

69
159
339

DATABASE DEVELOPMENT

larion 2.1
honer 5.0
Ikata junction Advanced
(FIASE IV
113East/PLUS
.(GE
Switch-ASE
acelt
lashTools!
lipper
orce 2.1
iixPro
UNCKy Library
K&R Report Writer
ittiR Code Generator
say What?!
silverComm "C" Interface
silverComm Library 2.0
I
he Documentor
lom Rettig's Library
U12 Version 2

AND IT'S
FASTER THAN THAT
COURIER GULL!

We'll Beat The Competition's Advertised Prices!
LIST OURS

386 CONTROL PROGRAMS
DESQview 186 w/ QEMM
Microsoft Windows 3.0
VM/386
VM/386 MultiUser
VM/386 Multillser Starter

22o
i
24'3
89;

169
99
209
839
339

386 DEVELOPMENT TOOLS

Ititi ASM,1811.1.ii
I86/1)(2S Extender
C-Terp 386
Lahey F771.-EM/32 (w/ OS/1861
MelaWare High C 386
Novell C Network Compiler1386
PC- lint 386
WATCOM C 8.0/386 Prof.
WI 386/DOS Extender
WATCOM C 8.0/386 Stand, ul
WATCOM FORTRAN 77/386
Zone< hC++ 386

ADA

Academic IntegrAda
Ada Scope Debugger
Ada Training Environment
Adagraphics
IntegrAda
Meridian AdaStudent
Meridian Ada Developer's kit

ASSEMBLY LANGUAGE

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

BASIC COMPILERS

MS BASIC Prof. Devel. System
Power Basic
QuickBASIC

BASIC LIBS/UTILITIES

GraphPak Professional
P.D.Q.
ProBas
ProBas Toolkit
QBase and Quickscreen
QuickComm
QuickPak Professional
QuickWindows Advanced

C COMPILERS

Lattice C 6.0
Microsoft C 6.0
WI Objective-C
MS QuickC 2.5
MS QuickC w/ QuickAssembler
Turbo C 2.0
WATCOM C 8.0 Professional
WATCOM C 8.0 Standard

129; 1159
49;
439
2t'o
189
128) 1035
89;
849
99;
799
219
179
I295 1099
1790 1399
895
719
1095 CALL
995
849

249
49'3
89;
695
795
50
1195

225
445
805
629
719
45
1095

295
99
'on

279
89
105
129
o 129
149
'
o;
189
105
89
tio

495
129
99

349
89
69

149
129
159
99
149
149
169
149

129
115
149
94
125
119
149
119

23(
493
699
99
199
99
495
015

155
339
539
69
139
69
419
335

LIST OURS

C++

C. -+Niews
Intek C++
NDP C++
Rogue Wave Math.h++
Rogue Wave Toolsh++
Turbo C++
Turbo C++ Professional
Competitive Upgrade
Zinc Libra y
Zortec hiC++ Database
Zortec hC++ Debugger
ZortechC++
tortech C++ Developer's Edition
Bundled w/C++Niews
Zonech C++ Tools
Zone( hC++ Video Course

C-COMMUNICATIONS

Breakout II
C Async hManager 1.0
Essential Communications
(1reenleaf CommLib
Greenleaf ViewConm
SilverCumm "C" Asyni Library
View- 2i2

C-FILE MANAGEMENT

AccSys for dBASE or Paradox
Buieve Devel. System
Codebase IV
(-tree Plus
(113C Ill Plus
db FILE Kindle
Essential B- Tree w/ source
Paradox Engine
The Toolbox - Prof. Edition
The Toolbox - Special

C-GENERAL LIBRARIES
Blackstar C Function Library
C TOOLS PLUS/6.0
C Utility Library
Greenleaf Functiors
Greenleaf SuperFunctions
Turbo C TOOLS/2.i)

495
419
495 CALL
495
479
200
179
200
179
200
139
300
205
150
139
200
179
299
255
130
129
200
165
430
399
945
595
130
129
500
449
249
189
329
359
399
249
189

189
139
259
287
319
209
149

395
595
295
595
500
295
19)1
495
1295
795

349
449
219
475
439
249
149
349
1033
633

99
149
249
229
299
149

79
109
199
179
239
109

C SCREENS
C-Worny
Greenleaf DataWindows
QuickVVindows Advanced (Cl
Vermont Views
Vitamin C
VC Screen

399 CALL
395
313
169
149
395
495
225
16;
149
125

C-UTILITIES/OTHER
Bar Code Library
Clear for C
C Shroud
Heap Expander
MKS LEX & YACC
Objective-C
PC-lint
PCYACC Professional
TimeSlicer

389
200
198
80
249
249
139
495
295

319
169
149
70
197
225
105
459
279

CALL CALL
79;
519
299
269
795
489
345
295
293
249
180
149
99
90
89
79
195
169
695
589
795
489
193
179
150
129
150
129
50
39
99
89
249
209
295
245
10()
ao
595
479

DEBUGGERS ( DOS)
MultiScope
Periscope I
Periscope 11 w/ switch
Periscope IV/16, 25 MHz
Trapper
w/ optional cable
Turbo Debugger & Tools

DOCUMENTING/
FLOWCHARTING
alICLEAR

Clear for C or dBASE
C-Clearly
Flow Chaffing 3
Interactive Easyflow
Paginate
Source Print
Tree Diagrammer

EDITORS

BRIEF 3.0
EDT+
FMACS
Epsilon
KEDIT 4.0
MKS Vi
I'l Editor
Sage Professional Editor
SLICK Editor
Speed Edit
SPF/PC
SYNDIE
VEDIT PLUS

EMBEDDED SYSTEMS

C6 to PROM
Link & Locate ++
tink & Locate ++ Extended

FORTRAN LANGUAGE

(;rafmatic
Lahey F77L
Lahey Personal FORTRAN 77
MS FORTRAN
Plotmatic
RM/FORTRAN

GRAPHICS LIBRARIES

Baby Driver
Essential Graphics
Font-Tools
Graf/Drive Plus Developer's
(;raphiC 5.0
(;SS Graphics Devel. Toolkit
GX Graphics
FiALO
FiALO Professional
HALO Window Toolkit
kon-Tools/Plus
Menuet
MetaWindow
MelaWindow Plus
l'CX Effects
F'CX Programmer's Toolkit
F'CX Text
SilverPaint
Slate w/ graphics
Turbo Geometry Library

179
135
595
475
225
179
CALL CALL
200
179
240
219
150
105

300
200
130
250
150
100
99
99

229
169
115
199
125
79
74
74

249 CALL
295
269
125
265
195
159
150
125
149
129
195
175
295
249
195
154
295
275
245
199
495
399
185 CALL
149
395
479

119
349
395

135
595
99
450
135
595

119
535
89
299
119
499

LIST OURS

LINKERS/LIBRARIANS

Overlay %Aka
Plink86+
PlinkiLTO
PolyUbrarian
.RTL ink
.RTLink/Plus

Ii
:49
495

369
335
419
209
265
419

OBJECT -ORIENTED TOOLS
Objective-C
Smalltalk/V
Smalltalle 286

OS/2 TOOLS

Brief
CASE:PM for C
Epsilon
MKS LEX & YACC
MS OS/2 Pres. Manager Toolkit
MultiScope for OS/2
PCYACC
PI Editor
Smalltalk/V PM
Vitamin C (OS/21

249
11)11
200

225
85
169

249 CALL
1495 1420
195
159
349
279
500
349
449
345
695
625
249
225
49;
369
(4;
279

PASCAL LANGUAGE

Async hPLUS
Baree Filer
MS QuickPASCAL
Object Professional
Power Tools PLUS/5.0
Topaz
Topaz Multi-user
Turbo Analyst
TurboMAGIC
Turbo Pascal 5.5
Turbo Pascal 5.5 Profewonal
Turbo-Plus 5.5
Turbo Professional 5.0

149

1311
149
99
149
99
199
ISO
210

115
109
69
109
109
89
135
89
179
105
175
159
109

SOURCE MAINTENANCE

(Wan
Code Check
MKS Make
MKS RCS
MKS Software Mgml. Team
PolyMake
PVCS Professional
SMS
TLIB
5Station LAN

WINDOWS ( MS) TOOLS

Actor 3.0
Asymetrix Toolbook
Bridge Toolkit
Case:W
C-Talk/Views
dBFast/Windows
DialogCoder
Graphics Server SDK
MS Windows Development Kit
MultiScope for Windows
ObjectGraphics
ProtoView
Resource Workshop
WindowsMAKER
WinTrieve
WNDX GUI Toolbox

195
495
149
189
299
179
495
495
119
419

345
469
119
149
239
149
419
399
109
339

895
719
195 CALL
695
659
995 CALL
450
375
)95
335
499
435
495
419
500
349
379
289
44;
365
69;
625
269
793
635
S93
339
499
449

NEW RELEASES
Resource Workshop
The Workshop, from EdenSoft, is a
fundamental tool for Windows
development. It provides an integrated
resource compiler and editor. Access
resources instantly from the project
view, edit resources graphically or as
text, compile incrementally. Unmatched
in features and capabilities.
List: $ 300

Ours: $269

Dr. Switch-ASE
250
399
150
299
395
795
149
395
595
595
150
325
250
325
99
195
149
129
448
200

199
319
119
269
319
685
135
279
419
419
119
279
209
289
89
175
135
109
415
179

Make any dBASE language program
RAM resident, occupying only 16-20K of
RAM. Advanced cut and paste for
transferring of data to and from dBASE.
Full network compatibility.
1ist: $180

Ours: $149

TimeSlicer 6.0
Multitasking linkable library of C
functions for Microsoft C 6.0. Develop
applications that will run an unlimited
number of tasks concurrently.
Multitasking at the application level
rather than by interfacing with the
operating system.
List: $ 295

Ours: $279

Guaranteed Best Prices!

(800)
445-7899

LIST OURS

FAXcetera
Want more product information
on the items in the gold box to
the right? Try FAXcetera!!
Just pick up your FAX phone
and dial 201-389-8173.
Enter the FAXcetera product
code listed below each product I
,
description-information will be
faxed back to you instantly!
LIST OURS

XENIX/UNIX
I
Interactive Products
LPI-COBOL
LPI-FORTRAN
MetaWare High C
Microport Products
MKS RCS
MKS Trilogy
PI Editor
SCO Products
VEDIT PLUS

495
395
169
195
CALL CALL
1495 1199
799
995
895
849
CALL CALL
395
335
119
105
349
319
CALL CALL
283
249

ADDITIONAL PRODUCTS
APL*PLUS
Dan Bricklin's Demo II
dBx/dBPort
Guido
Lanice RPG
MKS AWK
Opt- Tech Sort/Merge
PC Scheme
Personal Rexx

693
199
600
249
1600
99
149
95
150

549
159
459
189
1285
79
119
79
139

APPLICATION SOFTWARE
COMMUNICATIONS
BLAST II
Carbon Copy Plus
Laplink III
PC Anywhere Ill
Procomm Plus
SideTalk

DESKTOP PUBLISHING

Adobe Products
Corel Draw!
HALO OPE
PageMaker
Ventura Publisher

MATHEMATICS

Derive
MathCAD
Mathematica 386

250
199
150
143
99
120

225
129
99
99
63
99

CALI CALL
399
593
139
193
509
795
549
89>
200
495
693

179
315
625

SCIENCE & ENGINEERING
AutoCAD Release 10
AutoSketch
ChiWriter
CSS
DADiSP
Design CAD 3-0
Drafix Windows CAD
EXACT
Generic CADD Level 3
LABTECH Acquire
LABTECH Notebook
MICRO-CAP Ill

('

GUIDO 1.0

SCIENCE & ENGINEERING
(continued)

3000 CALL
95
150
129
150
469
495
895
759
400
292
695 CALL
475
380
289
350
195
179
995
799
1269
1495

Our Guarantee...
Products listed here are backed
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 still
offer our same quality
service and support.
Terms of Offer:
• Offer good through December 31, 1990
• Applicable to pricing on current versions
of software listed; Dec. issue prices only.
• Offer does not apply towards obvious
errors in competitors' ads.
(Subject to same terms and conditions...)

(hcad PCB
PC-MATLAB
PC TEX
SCHEMA III
Systat w/ Sygraph
Tango PCB Series II
IECH*GRAPH•PAD
1'

SPREADSHEETS
Lotus 1-2-3 3.1
Microsoft Excel
Quattro Professional
SuperCalc5

149> CALL
695
659
249
229
495
449
895
759
595
559
319
393
479
593

UTILITIES

386MAX5.0
above DISC
AboveMEM
Bootcon
Cache 86
FASTBACK Plus
HeadRoom 2.0
Hijaak Plus
Hold Everything
InfoSpotter
MACE 1990
Magellan
MKS Toolkit
MOVE'EM
Norton Commander
Norton Utilities 5.0
PC Tools Deluxe 6.0
Pizazz Plus
PreCursor
SitBack
Software Carousel
SpinRite II
Squish Plus
Switch-It
Tree 86
Turbo EMS 5.0
UpShot
XTreePro Gold
ZENO

WORD PROCESSING
'Nrni
Microsoft Word for Windows
WordPerfect 5.1

389
319
t29
419

595
493
493
4') )

11 ))
hl

189
19)
Pr)
199
8i)
149
195
249
89
149
17'i
149
149
96
91)
89
100
100
100
't3
129
269

114
64
75
55
39
119
89
149
159
69
105
CALL
199
79
99
129
95
79
79
90
72
75
75
89
69
89
89
89
239

199
129
493
349
4'13 CALL

SOFTWARE FOR SUN
WORKSTATIONS
Basmark QuickBASIC
C Programmer's Toolbox/ Sun
Edix
[MACS for Sun
Informix
Lotus 1-2-3 for Sun
Mathematica for Sun
MetaWare High C
NeuralWorks Professional II
Panel Plus (Sun 3)
WordPerfect for Sun

(
493
423
395
CALL
CALL
CALL
895
4095
1595
495

CALL
449
339
369
CALL
CALL
CALL
849
CALL
1355
CALL

GU(DO is apowerful library of C functions which
enables you to easily add graphical user interface
objects to your graphics application, including menus,
windows, data entry, text boxes, list boxes, radio
buttons, percent bars and more-used independently or
combined. Both mouse and keyboard are supported.
Also contains an event-driven, object-oriented
environment called the GUE, based on the high-level
objects included. Requires no other graphics library.
Includes manual with demos and
examples. No royalties. Suprb
Microsoft C/Quic C and Turbo C/C++.
• List: $249

Objective-C

43tepstone

Objective-C offers proven true object-oriented technology consisting of language, compiler and libraries.
State-of-the-art development tool suitable for building
objectoriented commercial applications in DOS, OW
2and many other popular environments. The Objet tive-C language is specifically designed for reusability
and flexibility, while retaining the performance and
character of the industry standard C language. ICpak
101 Foundation Class Library, abasic library consisting
of over twenty basic data types and I/O handlers. is
included.
List: $249

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.

Ours: $225

WindowsMAKER is acode generator that builds
complete Microsoft Windows 3.0 applications.
Prototype the entire user interface ( menus, icons,
dialog boxes, child windows, controls, etc.) in a
WYSIWYG screen designer. Animate and test on
users without alengthy compile. Then generate
Microsoft C code for high performance Windows
applications. No runtime fees. C++
compatible. Custom code is perserved during
Candledght
regeneration. WindowsMAKER handles
message processing, memory, debugging,
compiling, MDI and more. Port DOS or Mac
programs to Windows in record time. A power tool for professional C
programmers. WYSIWYG point and click programming at its best. 30 day
money- back guarantee.
List: $795

Outs: $635

FAXcetera

#2602-0002

WATCOM C8.0/386
WATCOM C8.0/386 is a100% ANSI C
optimizing compiler and run-time library for the
Intel 80386 architecture generating applications
for 32-bit protected mode. With ( 8.0/386, you
can go beyond the 640K DOS limit. Library
and source code compatibility with Microsoft C
simplifies many porting projects. Significant
features include: protected mode version of the
compiler; VIDEO full-screen source- level
debugger; Microsoft library and source
compatibility; execution profiler; highperformance linker; graphics library.

WAT =-M

Standard
Professional
FAXcetera

international: 201-389-9228
Customer Service: 201-389-9229
Fax: 201-389-9227

List: $895
List: 51295

1-800-445-7899

A Division of Voyager Software Corp
1163 Shrewsbury Ave., Shrewsbury, NJ 0770
Circle 238 on Reader Service Card

Ours: $719
Ours: $ 1099

01683-0001

Corporate: 800-422-6507
Canada: 800-445-7899
FAXceterri: 201-389-8173

Call or Write for Latest Free Catalog!

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.

FAXcetera #1688 0001

WindowsMAKER

Programmer's Policies
Phone Orders
Hours 8:30 AM- 7PM EST. We accept
MC,Visa, AMEX. Domestic shipments,
please add $ 5per item for shipping/
handling by UPS ground. For domestic
COD shipments, please add $3. Rush
service available.

Ours: $189
FAXcetera 02089-0004
w/source
List: $499
Ours: $329

WHAT'S NEW
SOFTWARE

•

PROGRAMMING

0011"
',tart l'crei color.
ctill

Gabel

Diddawary

CASE Tools Ease
OS/2 Cooperative
Development
QL/Workbench. aPresentation Manager application for OS/2 Extended
Edition, lets ateam that's
developing cooperative processing applications benefit
from the expertise of one
Structured Query Language
programmer.
SQL/Workbench can generate and compile Static SQL
directly instead of requiring
you to program it in C. One
programmer keys in the SQL
and puts the compiled SQL
into the IBM Database Manager for use by all. This way,
other programmers can do
procedure calls instead of having to embed complex SQL
strings into an application.
With the repository, a
database administrator can
check and validate the best
callable procedures from asingle source and not have to
worry about code spread out
among several programmers.
CP/Workbench helps a
communications expert define
transactions, conversations,
buffers, and data types outside
the program.
Both work on PC-to- mainframe applications.
Price: SQL/Workbench,
$7200; CP/Workbench,
$4200.
Contact: Intelligent Environments, 2Highwood Dr.,
Tewksbury, MA 01876,
(508) 640-1080.
Inquiry 1297.

Build Your Own
Data Bridge

D

BMS/Program lets you
build applications that
can directly read and write
data simultaneously in multiple formats, including most

62
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SQL/Workbench and CP/Workbench, two additions to the
Applications Manager family of OS/2 development tools, help
ease the creation of cooperative processing applications.

major DOS databases, spreadsheets, statistical packages,
and Structured Query Language databases. Created applications can directly process
more than 15 Macintosh applications supported by the
company's DBMS/Copy Mac
program.
Conceptual Software says
that an application created with
DBMS/Program can merge a
database with another database, create new variables in
the merged database, assign
computed variables for each
record in the database for the
new variables, and output the
result to another package for
further analysis.
DBMS/Program supports
Excel, Lotus 1-2-3, Quattro
Pro, ACT!, dBASE, DataEase, Paradox, PFS:File,
Clarion, and Oracle, Ingres,
and Informix SQL databases.
Over 22 statistical packages
are supported, including SAS,
SPSS, StatGraphics, and
BMDP.
Price: $595.
Contact: Conceptual Software, Inc., P.O. Box 56627,
Houston, TX 77256, (713)
667-4222.
Inquiry 1298.

Create ForeignLanguage Versions
of Your Software

P

erformance Technology
developed PowerTranslate
for software companies that
want to create, without recompiling, foreign- language versions of their programs or English versions of an application originally written in
another language.
PowerTranslate creates a
database of all the text that appears to the end user of the
program, which you then
translate. When you update a
program, you need to translate
only the modifications that
will result in display changes.
PowerTranslate maintains
the integrity of program text
containing embedded or special codes that shouldn't be altered. Also, it will not modify text that contains a
copyright banner.
The program works with
C, Pascal, and similar
languages.
Price: $595; corporate license, $4995.
Contact: Performance Technology, 800 Lincoln Center,
San Antonio, TX 78230,
(800) 825-5267 or (512)
524-0500.
Inquiry 1299,

ibraries of reusable objects are one of the touted
benefits of object-oriented
programming. They do, however, require substantial effort to develop and ( when the
libraries come from several
sources) maintain. In its new
version of Turbo Pascal, Borland is jump-starting that process by including Turbo Vision, alibrary of objects,
including windows, pulldown menus, dialog boxes, and
scroll bars, all with built-in
mouse support. Turbo Pascal
6.0 also supports object persistence, the ability to map inmemory structures to disk
directly.
A new compiler in Turbo
Pascal 6.0 works in protected
mode, letting you free up
more memory for the compilation of large real-mode applications. The integrated development environment features
amultifile editor with macros,
overlapping windows, and
built-in support for expanded
memory. For bug squashing,
version 6.0 offers integrated
source code debugging, conditional breakpoints, aCPU
window, and ahypertext help
system.
With object persistence,
objects know how to store
themselves on disk, freeing
memory and saving time by reducing instantiation. The
new version also lets you integrate assembly code with its
own in- line assembler.
Price: $149.95; with Turbo
Debugger & Tools, $249.95.
Contact: Borland International, 1800 Green Hills Rd.,
P.O. Box 660001, Scotts
Valley, CA 95066, (408)
438-8400.
Inquiry 1300.

You know what you need
to speed up your
power applications.
There's just one more thing
you should know.

That's Intel's. And our
new family of Math
CoProcessors is faster—
up to 50% for the 287XL
In fact, working side by side with the Intel
microprocessor already inside your computer,
an Intel Math CoProcessor can increase the
speed of your spreadsheet, graphics, CAD and

database programs by as much as 500%. That's
good to know.
And the fact that it's made by Intel is also
good to know.
Because Intel developed the first Math
CoProcessor in 1982, and we've shipped
millions since then. Each one is manufactured
by Intel in the world's most advanced logic

facility, and then tested and retested against an

Literature Packet #F6 on Intel's new and im-

exacting set of criteria.

proved Math CoProcessors. And put an Intel

And we can guarantee that every Intel
Math CoProcessor lives up to the industry

Math CoProcessor inside your computer. It's the
only one with the Intel name to live up to.

hardware standards we helped develop,

Intel®

delivering the same results regardless of what
type of computer you're doing calculations on.
So call Intel at (800) 538-3373. Ask for

The Computer Insider

©1990 Intel Corporation. 386 and 387 are trademarks of Intel Corporation.
Circle 146 on Reader Service Card (RESELLERS: 147)

0 1990 Falco Data Products, In,

4e Potrero Avenue, Sunnyvale, CA 94086-4117
Circle 109 on Reader Service Card
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If You Want
In A386 System, Do
Selecting anew computer system can be areal
challenge. That's where we come in. We have the
Introducing Our New
knowledge and experience to make your job easy.
High Speed 386V25 System.
So, just do the Standard thing. Pick up the phone
and check us out. lèst us. Talk to us about our
D 4MB of 32-bit high speed memory (Expandable to 16MB on board)
quality. Our servie. And especially our prices.
111 64K Cache memory (Expandable to 256K)
You'll like what you hear.
D High performance 1024 x768 VGA with 256 colors including 1MB of
Introducing Features, Flexibility
video memory
and Fantastic Color.
El Super Hi-Res 14" VGA color monitor with tilt/swivel base
Then ask us about our new 386/25 and 386/33
▪ 100MB IDE hard drive with Cache buffer
systems. The list of standard features includes the
▪ 1.2MB 5.25" & 144MB 3.5" floppy drives
latest that high technology has to offer. Features
D 1parallel & 2serial ports
like a64 KB memory cache for the 386/25, and
D 101-key enhanced keyboard
128 KB for the 386/33, both expandable to 256 KB,
D
MS DOS 4.01
providing the fastest possible memory access. Then
D Microsoft Windows 3.0
there's the integrated VGA controller supporting
Hi-Res serial mouse
•
1024 x768 resolution, with 256 vibrant colors and
a50% performance increase all made possible by
1MB of 32-bit video memory. Plus support for
386V33 This powerful system has Cache memory upgraded to 128K
interlaced and non-interlaced monitors. When it
in addition to the features listed above for only $ 2995.00.
comes to features, we set the standard.
No one can beat our flexibility either. An inteVisit us at Comdex booth # N2193.
grated floppy controller and hard disk interface
that support up to three floppy drives and two
hard drives. Up to 16 MB of RAM on board using
additional floppy drive or tape backup and 2hard
the new industry standard 32-bit memdry modules leave all six
drives. So, we can help you add on and update to your
expansion slots available. Our small footprint chassis includes
both 5.25" and 3.5" floppy drives and 1parallel and 2serial
heart's content.
Our research and development center is always
ports. And consider this feature, our new 386/25 and 386/33
striving for excellence. Since 1984 we've been designing our
systems come standard with 5drive bays to hold up to one
own products, and all of our system
boards are manufactured right here in
the U.S. When building our computers
Look At Our Other Value- Packed Systems
we utilize the latest surface mount and
VLSI technology for the ultimate in prodE 1:1 interleave Floppy/Hard Disk
All of these fully-loaded systems include:
uct reliability and space saving design.
CI 2MB RAM (Expandable to 8MB on
Controller
40MB 28ms Hard Disk Drive
board)
Our performance and quality are simply
High performance 1024 x768 VGA with
D 1.2MB 5.25" & 1.44MB 3.5" floppy drives
the standard for our competitors to beat.
256 colors including 1MB of video
D 1parallel, 2serial and 1game port
We are committed to providing you
D 101-key enhanced keyboard
memory
with
acomplete system that is ready to
0 MS DOS 4.01
Super Hi-Res 14" VGA color monitor
use
the
minute you open the carton.
386SX includes Windows 3.0 and mouse
with tilt/swivel base
Everything is loaded, tested, burned in,
and ready to go. And, in order to help
386VSX at $1895D0 286V16 at $1595.00 286V20 at $1695.00
you easily handle the new multi-tasking

$269500

286 syste
d
tomer satisfaction program beginning with a30
day money-back guarantee. If you are dissatisfied,
simply return your system within 30 days for afull
refund. No questions asked.
You can buy from Standard Computer with total
confidence because all systems are also covered by
our complete one-year parts and labor warranty If
you need help, we'll see that you get it If you need
apart, well express ship it to you.
When you have aquestion, just call our customer service hotline. Our technicians are available
to you toll-free for as long as you own your system. If that isn't enough protection, how about
this? We'll even include one year of on-site service
at no extra charge.

and multi-screen programs, we preload MS DOS 4.01 and
Microsoft Windows 3.0 then throw in ahigh resolution mouse
to boot. How's that for commitment!

800/662-6111
molgr

We're also aNovell Gold Authorized Dealer, so you have total
compatibility with all levels of the Novell operating system.
We Stand Behind Our Systems
and Our Customers.
At Standard Computer, we manufacture everything from
high performance 486 and 386 systems to low cost 386SX and

Value That's Easy to Afford.
We work hard to make it easy for you to own
and use our products. That also includes
offering many convenient ways to
purchase or lease aStandard system.
Our corporate leasing programs are
designed to fit your business needs.
Qualified company purchase orders, personal checks and most
major credit cards are also
accepted.
So, go ahead. Pick up
the phone and call us. Right now. Find out why we take so
much pride in the exceptional products and services that we
provide. Why our repeat customer rate is one of the highest
in our industry. And why our product reliability is so famous.
For us, its just the
Standard thing.

Yv

Standard Computer
Corporation, 12803
Schabarum Avenue,
Irwindale, CA 91706,
phone 818/337-7711,
FAX 818/337-2626.

Circle 290 on Reader Service Card
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Optimize
Mechanical Designs
on the Sun

A

pplied Motion, a3-D
program for mechanical
engineers who work on Sun-3
and Sun-4workstations, includes an automatic design
feature that lets them evaluate
several alternatives. The program provides static, kinematic, dynamic, and inverse dynamic analyses in a3-D
environment. An engineer
who needs to know the reaction loads of joints in amechanism, for example, can use
Applied Motion to compute
the loads and, using the design
sensitivity feature, minimize
them.
Price: $ 12,000.
Contact: Rasna Corp., 2590
North First St., Suite 200,
San Jose, CA 95131, (408)
922-6833.
Inquiry 1306.

Racal-Redac and
Minc Meld All-in-One
Circuit Designer

R

acal-Redac has integrated its CADAT program for simulating and testing programmable logic
devices with Minc's tools for
designing them. The program
lets you design and test all
kinds of digital logic circuit
boards in one package.
With Minc's PLDesigner
and PGADesigner device- independent tools, you describe
how you want the device to
work, including constraints
such as maximum wattage or
board size. The program's
rule-driven technology mapping then automatically generates adevice-specific design.
These designs can incorporate devices ranging from a
single field programmable
gate array (FPGA) up to 20

70
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Rasna's Applied Motion recommends several alternatives to your
mechanical design.

programmable logic devices
(PLDs) or acombination of
them.
CADAT then simulates the
design, letting you verify the
functionality of systems that
incorporate standard logic, application- specific ICs, processors, and PLD/FPGAs
without having to build aprototype board. CADAT runs on
Sun workstations. Versions
are planned for DEC and IBM
RISC workstations.
Price: $20,000 and up.
Contact: Racal-Redac, 1000
Wyckoff Ave., Mahwah, NJ
07430, ( 201) 848-8000.
Inquiry 1307.

r1 "* Ier S :

Three
from Dynacomp

D

ynacomp adds three
new programs—The
Equator, Matrix Laboratory,
and Molecular Modeling—to
its line of math and science
software for the IBM PC.
With The Equator, you can
save equations on disk and plot
them later with arange of
values that you choose. The
program supports trigonometric and hyperbolic functions and their inverses,
square roots, and many other

1 10

oth / us/ .1.0/1/1 «0,10

EMU

tr2:1

211511E.232E.11.2211
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The PLD and PGA tool sets let you design, simulate, and verify
your logical device and gate array plans in one package.

types of functions. The
Equator lets you store definitions of variables with their
constants. Optional packages
($19.95 each) for The Equator include equations for electrical engineering, statistics,
and electromagnetics.
Matrix Laboratory lets you
perform operations on moderate (20 by 20) matrices. The
program supports such functions as inverse, condition,
and square root.
The Molecular Modeling
program lets you select elements from aperiodic table
and bond them. Once you have
created the chemical model,
you can view and animate it
in 3-D.
Price: The Equator, $59.95;
Matrix Laboratory, $ 19.95;
Molecular Modeling,
$29.95.
Contact: Dynacomp, Inc.,
178 Phillips Rd., Webster, NY
14580, (716) 265-4040.
Inquiry 1308.

How to Find
the Best Equation
to Fit Your Data

T

he TableCurve curveI fitting program takes your
x,y data set and fits 221 candidate equations to it, ranking
each equation in order of best
fit. The program's equation set
includes 60 first-order equations, 66 second-order equations, 55 third-order equations, rational polynomials,
and polynomials.
TableCurve ranks each
equation by the r-squared
"goodness of fit" value, but
it also ranks equations by
floating-point efficiency.
This means that you can
choose the more efficient of
two equations that are closely
ranked in r-squared value.
Price: $395.
Contact: Jandel Scientific,
65 Koch Rd., Corte Madera,
CA 94925, (415) 924-8640.
Inquiry 1309.

When your high-speed
error-control modem outruns your PC system, you
stand to lose more than a
few characters. You could lose valuable time, not
to mention your company's money.
The problem is that today's error-control
modems often send data at speeds faster than
even the best PC systems can handle.
This problem can be easily solved, however
with the new dual serial port from Hayes. When
used with such high-performance software as
Smartcom Exec?" or Smartcom Iil this remarkable communications coprocessor ensures data
integrity at the highest speeds.
In fact, Hayes ESP is the only coprocessing
serial card that can be used with standard
communications software to prevent serial port

Hayes
ESP'''

errors and provide error-free data transfer at
speeds up to 57.6k bps. Even with such advanced
operating systems as OS/2" and Windows,
Of course, Hayes ESP also provides all the
basic functions you want from aserial card,
including two serial port connections for your
printers, modems, or other equipment. And it
works with all 18AP and fully compatible PCs.
What's more, Hayes ESP is backed not only
by one of the best customer service staffs in the
industry, but by atwo-year performance warranty
as well.
For more information about Hayes ESP call
us at1-800-635-1225.
There's just no way you can go wrong with it.

es

.Our technology has
the computer world talking. More than ever
Circle 132 on Reader Service Card

If you're not using Hayes ESP,
you could be making a
big mistake.
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Civil Engineering
and Surveying
for AutoCAD 11

Two 2-D CAD
Programs for the
Mac and IBM PC

D

G

CA Software's civil engineering and surveying
programs now support AutoCAD release 11. The company
offers Survey Collection,
Data Input and Reduction,
Digital Terrain, Highways,
Earthworks, and Landscape
modules for AutoCAD, along
with Coordinate Geometry,
Design, and Advanced Design programs. New features
of the programs include a
project management system
that lets you work with, store,
and access information from
any drive or directory, anew
point database, negative stationing, right-to- left profiling, and dynamic TIN (triangulated irregular network)
viewing.
The new point database offers complete point protection,
sorting, and editing. With
full point protection, you can
add new points without worrying about overwriting previous point data. The ability to
do negative stationing lets you
add to existing drawings by
extending from point zero. Dynamic TIN viewing and editing eliminates the step of going
through DXF file conversion.

DCA Software offers ahost ofprograms for AutoCAD 11.

The programs also add realtime cross sectioning and
profiling and on-line TIN and
contour generation.
Price: $495 to $ 1995 per
module.
Contact: DCA Software,
Inc., 7Liberty Hill Rd.,
Henniker, NH 03242, ( 603)
428-3199.
Inquiry 1310.

Vellum for Windows
and Silicon Graphics

V

ellum, the 2-D CAD
V program for the Mac, is
now available for Windows.
As with the Mac version, the
Windows version includes the

Drafting Assistant, Vellum's
drawing aid that lets you accurately place objects in relation to one another. Other
features include NURB
splines, parametrics, and
symbol libraries. Vellum will
also soon be available on the
Silicon Graphics Iris 4D workstation, according to Ashlar.
The company says that it
will release a3-D add-on for
the Mac early in 1991 and
one for Windows in the second
quarter of 1991.
Price: $ 1995 for Windows
and Silicon Graphics versions.
Contact: Ashlar, Inc., 1290
Oakmead Pkwy., Suite 218,
Sunnyvale, CA 94086, (408)
746-3900.
Inquiry 1311.

New AutoCAD Links Directly to Spreadsheets, Databases
utoCAD release 11 includes aprogramming
language environment that
lets you create programs in C
that directly link with AutoCAD. Release 11 provides
record locking on networks
and lets you display several
different views of adrawing
at one time.
The optional Advanced
Modeling Extension (AME)
is an integrated tool created
with the Autodesk Development System that allows you
to create solid objects from
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primitive shapes. Once you
have created the surface
model, you can edit it with
normal AutoCAD commands, perform Boolean operations, and calculate mass
properties.
Release 11's main menu
includes aroutine for recovering and reconstructing a
damaged AutoCAD drawing
file. Dimension style tables
let you save groups of dimension variable settings by
name.
The DOS version of re-

lease 11 will not run on anything smaller than a286 system; it also runs on Sun,
DEC, Mac, and Apollo
workstations. Versions are
available for OS/2 1.1 or
higher. At press time, Autodesk had not yet announced
whether it would port AME
to the Mac.
Price: $3500; AME, $495.
Contact: Autodesk, Inc.,
2320 Marinship Way, Sausalito, CA 94965, (415) 3322344.
Inquiry 1313.

eneric Software has released version 5.0 of its
2-D CAD program for the
IBM PC and version 1of its
2-D program for the Mac,
both of which support automated associative dimensioning. With associative dimensioning, when you modify an
object, the data associated with
that object changes as well.
Other new features of Generic CADD 5.0 include the
ability to zoom, pan, and execute other commands while in
the middle of adrawing or
editing command. It also lets
you undo and redo your last
25 commands and offers support for attributes. You can
export attributes in . WK Iand
.CSV file formats for use in
spreadsheets and databases.
Version 5.0's shell lets you
exit the program, start another
program, and return to your
original position without having to restart Generic CADD.
The File Selector utility displays avideo memory of your
hard disk's directory with
date, size, and other information about the files.
In addition to associative
dimensioning, Generic CADD
for the Mac includes an Info
Palette that lets you modify a
drawing object by editing
data rather than the object itself. Snap previewing and
symbol previewing let you
change elements of adesign
before committing to the
results.
Price: $395; Mac version,
$595.
Contact: Generic Software,
Inc., 11911 North Creek
Pkwy. S, Bothell, WA
98011, (206) 487-2233.
Inquiry 1312.

MANCHESTER

EQUIPMENT COMPANY

Ina HEWLETT
ahrÁJ PACKARD

ANEW
BREAKTHROUGH IN
LASER PRINTER
TECHNOLOGY!
THE

HEWLETT-PACKARD

LASERJET III PRINTER
NEW FEATURES:
• HP LaserJet Printer
Compatibility
8Page Per Minute
Laser Printer
Faster Graphic
Throughput

gark.„

Resolution Enhancement
Technology Creates
Breakthrough Print
Quality
•600 dpi Emulations
8Scalable Typefaces
• 14 Bit Mapped Fonts
•Special Effects Such
As Shadowing, Mirror
Imaging and Multiple
Print Directions

—741148-ete

Authorized HEWLETT-PACKARD 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

II

Boca Raton
Tampa
( 407)241-7900 ( 813)962-8088

Boston
( 617)739-1555

For additional information, ask for Dan Kalata
Circle 602 on Reader Service Card
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WHAT'S NEW
SOFTWARE

Make DOS Friendly
in aForeign Land

T

oanovice DOS user,
unraveling the mysteries
of DOS is difficult enough.
Imagine how hard it must be if
you can't speak English. A
program called StarCOM consists of four programs that let
you rename DOS commands to
names and abbreviations that
make sense in another language.
Developer OurSoft says
you can also use the program
to rename the DOS command
and substitute amore powerful
third-party command. StarCOM is not an interpreter, and
thus both the command line
and abatch file recognize the
same command set. StarCOM does its work by renam-

ing the internal command
table of COMMAND.COM.
The program code of DOS
remains untouched.
Price: $59.95.
Contact: OurSoft, P.O. Box
6396, Bellevue, WA 98008,
(206) 643-0204.
Inquiry 1190.

•Emulates Epson EX-80. Diablo 630 & Laserlet Plus
•18 pages/mI n• 300 dpl
I 2.5MB RAM
la Choice of Serial or Centronics- Parallel Interface
MI Includes Installation

'1999

COMPARE!

(List $6,990.00)

LARGE CAPACITY PAPER HOPPER ALSO AVAILABLE

Number Nine Computer's PEPPER PRO 1024

Hi-Res Interlace Boards
REDRAWS SCREEN 20 TIMES FASTER!
Great for CAD, engineers, and
other heavy-duty graphics users

Z

INDISPENSABLE FOR DESKTOP PUBLISHERS!
• Flatbed—bound books/sheets up to 8.5 x11.7
I Private Label: "Wane—equiv. to Ricoh RS-312
• Scans full page 300 dpi in 14 sec, 150 dpi in 7sec
• Scans in 64 gray levels as well as b&w line art
• Software compatible wANindows 2.01 or newer
• Software generates PO( or TIF files

INCLUDING:

Including:
CPU, Hard Drive,
Monitor and
Keyboard

15"

•Monochrome—paper-white
•WY9WYG—ftes. to 1280x800
•Automatic mode switching
Includes drivers for all pop>
lar software, display card. 30.
day I
ME warranty. New.
(List Price S999.00)

IMEPrice:$179

Microsoft Book shelf
CD ROPA 10-110tY/FERENCE IIBRARY b; —
/q
LIST: $ 295.00
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All New! Includes:
•Private Label ( CPT) 12.5MHz 80286

▪1M8 RAM ( 16M8 addressable)
•Rexon-labelled Keyboard • Keyboard Lock
•96MB Maxtor Drive @ One Wait State
•D7C 3280 Controller • 3Storage Bays

OTHEI AVAILABLE PTO:
•13' EGA Color Monitor
add $59
•13' Zenith (
PrIvate Label)
VGA Color Monitor
add 5189

• 1.2MB Floppy Drive
• 102-key Keyboard
II 90-day IME Warranty_

ECONOMY SPECIAL: 12.5MHZ CPU ONLY — $499

SPECIAL CLOSE-OUT PRICES!' Plm
r
ir

3.5" éHALF•FinliBT ,26
• 5C
mS
s
1madi
7
1•Year NE CONORION
warranty Formatted

HARD
DRIVES

1
399
External

s499

Disk Manager software included!

. ...
S U PER MIME
zel

UrrnI
xi r
y e]
43n
801
,M

NEW or USED

Betertrhed

244MB

319MB

280M3

380MB

SCSI
Full

ESDI
Full

Unformatted
Interface
Height

illirEP
IIME Off El
EXT-4180
SPECIAL

ON

Ave. Seek Time
30ms
21ms
PRICE
IME Warranty 9: dais 300 ve 90 clays \ $ g99
Last List Price
$
1,265.00 $2.325.00

ME Price

$
699 or

Call (800) 999-1911
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While supplies last

only s379

14" FLAT SCREEN
DATA TERMINALS
These terminals will substitute for

• MS-DOS 3.3

1

▪102- key extended keyboard • 512KB RAM
• 1parallel and 1serial port • 1.2MB floppy drive
•HD/FD controller
I7expansion slots
•90-Day IME warranty • MS-DOS 33

"WY- 150"— MADE FOR AMDEK BY WYSE,
LARGEST MANUFACTURER OF TERMINALS

•19' Xerox 2-Page Display.... add $ 170

• 7 Expansion Slot

IME PRICE

•

12.5MHz.1 MB•96MB 1149

TESTED BY IME

UUCP

Amdek Hi•Res Monitor

/11 RES AT IOW COST FOR THE POWER USER

INSTALLED &

$
umo

II Includes interface card & software

>1 S
OMIACPU
e lY
EL Oes<

COMPLETE AMDEK 286 PC SYSTEMS Amdek 10MHz 286

II 1 Parallel Port
& 1 Serial Port

Ricoh Flatbed Grayscale Scanner

help files and programs,
plus ahelp system for commonly used DOS commands, the company reports.
Price: $49.95.
Contact: Zaron Software,
13100 Dulaney Valley Rd.,
Glen Arm, MD 21057,
(800) 669-3348 or ( 301)
592-3334.
Inquiry 1191.

word processor, you can
create multidimensional
help. You can use the TSR
program to create a menu
system to return text strings
and commands to any application, as well as to the DOS
command processor. The
program is also capable of
running aseries of programs
from script.
Help! includes sample

Quality Products at Liquidation Prices

• 2- year manufacturer's warranty
II Works with popular software

$
799

I ntouch 1.0, Advanced
Software's desk accessory
for the Mac, lets you store
names and addresses with up

IME COMPUTERS

• Up to 1024 x768 pixels, non- interlaced

(List $2455.00)

to 14 pages of notes attached
to each address.
You can use the program
for envelope printing and previewing, and it lets you design label and envelope layouts. The program's dial
function lets you locate and
dial numbers in the database,

Stay in Touch
on the Mac

aron Software's Help!
utility lets you add context- sensitive help and
menus for your programs
and DOS operations without
requiring any changes or recompiling of the application.
When used with standard
text files, you can use Help!
to create aflat- file help system. When used with HyperWord, Zaron's hypertext

• Amdek 1280 15"
High- Resolution
Monitor

• On- board TI-TMS3410 graphics processor

OTHER

Add Context-Sensitive Help to Your Applications

FUJITSU RX7300 Model A

Super-Fast Desktop Laser Printer

•

INTERNATIONAL CALLERS: ( 617) 254-1700
FAX (617) 254-0392
BOSTON, MA

5599

5999

899

1:›Cord

NO SURCHARGE

Circle 598 on

(ASCII) WY- SO or SO.-, Tele Video TVI-92.5 or 910+,
ADDS Viewpoint 42: or (
ANSI)DEC VT- S2 or 100.
• Resolution to 1188 x416
• ASCII 101- key keyboard
•24K high-speed static CMOS RAM
• Overscanned video for full- screen image
• RS-232C, from 50 to 38.4Kbps
• 711HA flicker-free amber display

s
239

• Tittlswivel base

VGA COLOR AT &LW PRICES!

Zenith 13" VGA Color Monitor
MI Private Label: " Data General"

à0.31

Dot Pitch

• 15- pin " D" connector

• Graphics Mode...
11 Text Mode ..
640 x480 resolutffln • 80 characters x25 rows
16 colors out of a • 720x 400 resolution
wi 9x16 character cells
palette of 256,0900
TILT/SWIVEL STAND AVAILABLE
irninurd sn.ppIng cnarge)

FREE!
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(Last List Price: $
695.00)
SPECIAL VOLUME PRICE;

Order 10 — only $279eaeld

Reader

Service Can! (RESELLERS: 599)

Introducing a Revolutionary Concept

HEALTHY COMPUTING
•Flicker free... less eyestrain
and stress.
•Flat screen... less fatigue
and headaches.
•Low electromagnetic
radiation... healthier
work environment.

Low Radiation Monitors
The Difference Is What You Can't See.
Do you experience eyestrain, headaches, fatigue and stress?
Scientific studies show that many of these symptoms are
caused by computer monitor radiation — even with occasional
use.
We Care About Your Computing Safety.
Our customers demand quality, and expect long life from
monitors. We expect the same from our customers. As a
concerned manufacturer, ADI announces a new line of low
radiation monitors to innovate a next to radiation-free computing
environment.
ADI Is More Than a Monitor Manufacturer.
We also offer personal computers ranging from desktop and
diskless PCs to workstations, and the complete spectrum of
IBM plug- compatible and ASCII/ANSI terminals.

For more information, please contact:
HEADQUARTERS
ADI Corporation
14/F, 1, Nan- King E. Road,
Sec. 4, Taipei, Taiwan,
R.O.C.
Tel: 886-2-713-3337
Fax: 886-2-713-6555
Tlx: 21790 ADICORP

U.S.A. HEAD OFFICE
ADI Systems, Inc.
2121 Ringwood Avenue
San Jose, CA 95131

U.S.A. EAST COAST
ADI Systems, Inc.
1259 Rt. 46E., Bldg #4
Parsippany, NJ 07054

Tel: (408) 944-0100
Fax: (408) 944-0300
CA: ( 800) 232-8282
US: ( 800) 228-0530

Tel: (201) 334-0019
Fax: (201) 334-0076

.1 CORP.
Circle 577 on Reader Service Card
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WHAT'S NEW
SOFTWARE

the company reports.
You can search for names
and addresses using any text
string, and Intouch lets you
import and export addresses
from other applications. As
you add notes about each name
in the address, the program
time- and date-stamps them.
Price: $69.95.
Contact: Advanced Software, Inc., 1095 East Duane
Ave., Suite 103, Sunnyvale,
CA 94086, ( 800) 346-5392 or
(408) 733-0745.
Inquiry 1189.

A Program to
Watch Over You
lthough most people
prefer not to work while
someone watches over their
shoulder, Micro Logic's

newest program may change
this attitude.
Key Watch lies in wait in
your system, watching your
keystroke patterns as you
work in your word processor,
spreadsheet, or database application. Once it detects arepetitive pattern (e.g., reformatting adocument or deleting
aseries of cells in aworksheet), Key Watch sounds a
beep to offer its assistance.
At this point, you can perform
the repetitive motion with a
single keystroke. Other actions
in which the program can
save keystrokes include modifying aseries of fields in a
database or commenting lines
of code in aprogram.
Micro Logic says the first
implementation of the program
can't look for repetitions over
several different sessions in an
application, although that

Digitizers
Calcomp
All Modulo,
CALL for Saving*
SummagraphIcs
Sketch II 12 x12,
4-But
Sketch II 12 x12,
18-But
Sketch Pro 1112 x18,
16-But
Large Formats

345
427
666
Call

•

ability will be added in alater
version. The purpose of Key
Watch for now is to keep you
from typing the same thing
twice, saving time and effort in
the process.
Key Watch runs on the
IBM PC with 256K bytes of
RAM. It is RAM- resident
and requires 3K bytes.
Price: $69.95.
Contact: Micro Logic Corp.,
P.O. Box 70, Dept. P, Hackensack, NJ 07602, (800)
342-5930 or (201) 342-6518.
Inquiry 1192.

Lightning
Strikes Again

T1

he newest version of
Lightning, DacEasy's
caching program for the IBM
PC, lets you specify the size of

Artist XJ 10/16

Each system fully configured including 2Serial Ports, 1Parallel Port, corresponding Math
CoProcessor, Enhanced "
Ar 101 Keyboard, 12MB Floppy, DOS 3.3, GW-Basic,
SUMMAGRAPHICS SUMMASKETCH PLUS, EVEREX VGA GRAPHICS CARD and
EVEREX MODEL 300-01 (15-35KHz) MULT1SCAN COLOR MONITOR. Each system
thoroughly tested prior to shipment and supplied with aFull One Year On-Site Warranty Ill
System
Configuration
Everex Step
486/33 w/8MB
Everex Step
486/25 w/8MEi
Everex Step
386/33 w/4ME1
Everex Step
386/25 w/4MB
Everex Step
386/20 w/4IMB

Cache
44MB
80MB
92MB
150MB
Memory
MFM
MFM
ESDI
ESDI
128Kb $8495 $8595 $8895 $9095
128Kb
7595
7695
7895
8095
64Kb
6295
6395
6895
7095
64Kb
5295
5495
5995
6195
64Kb
4879
5028
5495
5795

We Carry a Complete Line of Modems,

Only *IMatsu 19" Hhachl 21" Hitachi 20" Neneolr Marro
FILIMOS
4320-21AP CIA2085M
90709
9070U
Call $3515 $4105 $3415 $2480 $2594

Artist XJ 12/16

Call

3985

4575

3885

Metheus 1124

$1250

3270

3860

3170

Metheus 1224

1260

3280

3870

3180

$9 Pro 1280

2110

4130

4720

4030

$9 Pro 1024

1299

3319

3909

3219

2284

2398

VMI Cobra 16HS

1350

3370

3960

3105

2335

2449

380

2400

3039

2300

1384

1479

Video 7VRAM 512

2235
---

2350
-

Network Boards & Accessories, Math á
Memory

Chips, Surge Protection

Renaissance GRX
Graphic Boards
"Speed& CompatabIllty"
Plotters-All Models

Ca/comp
HP
Houston Instuments

Monitor Only
2020
2610
1920
985
1099
Roland
The above Is apartial listing ot our product line. Please inquire •Quoted prices reflect a2% cash discount • Rated corypenlee cal for terms.
dyou're Interested in aproduct not listed. Al names are Seldo- •Prices euteect to change without notice. • C.O.D.. VISA, Mastercard & Amex.
m:1w and registered traderrusks citheir respective con
es. •M manufacturers wwranties apply. • Member Better Business Bureau.

1-800-289-1650

6760 Miller Road • Brecksville, Ohio 44141

72NE-4
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its buffer, up to 8MB of conventional, extended, or expanded memory.
In addition to its claim that
Lightning 5.5 is the fastest
cache on the block, DacEasy
says the program lets you
choose which drives will be
affected and lets you specify
full track read.
The program supports
DOS 4.0 and drives larger than
32 MB. It also works with
Windows 3.0.
The program's Disk Watch
feature, acolor-coded screen
indicator that appears in a
corner of your screen, shows
the number of disk accesses
as they occur.
Price: $29.95.
Contact: DacEasy, Inc.,
17950 Preston Rd., Suite 800,
Dallas, TX 75252, (800)
877-8088 or (214) 248-0205.
Inquiry 1193.

Complete CAD Workstations

Kurta
2x12, 4Puck Stylus
345
2x12, 12-But Corded
435
2x17, Corded Puck
585
30 x36, 16-But
2015
36 x48, 16-But
2394
GTCO
Sketc.h Master 12 x12
319
SL 24 x36
Super Pricing
SL36x48
Super Pricing
Httachl
Puma 12x12, 4or 12-But ... 375
iger 12x12, 12-But
648

Monitor & Card Combos
Graphics
Cord

OTHER

CAD Buster
$13,500.00
EVEREX STEP 386/33 w/8MB'
SIMM,150MB ESDI Hard Drive
Includes Renaissance Rendition II
1r Color with VGA Module, HitacN
CM-2085M or Mitsubishi FIL9905
19" Color Monitor, Athru D8- Pen
Plotter, 12 x12 Digitizer your choice
cl three. '5MB minimum requirement tor AutoCAD/396. Delivery
limited to continental USA

WAREHOUSE
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SCHOOL OF COMPUTER SCIENCE
AND INFORMATION SYSTEMS

Meet Pace Professor
Frances Gustayson.
What makes
Dr. Gustayson so special?
About 26 years experience
in computing.

D

rFrances Gustayson began her career at IBM's 'Ej.
Watson Research Center in 1964. Since then, she's held
several key positions in the industry, including first chair
of Pace University's Westchester InformationSystems Department,
and has been aconsultant in the industry.
"When experienced professionals return to the classroom it's
because they want to further their career. Pace offers arange of
programs that have been specially created with that person in mind.
"Pace programs have been designed to give you experience and
expertise that go far beyond your degree: how to thinkç how to
apply what you know to solve problems; and how to continue
growing professionall once you've left the classroom.
"Our Master of Science in Computer Science degree is one of the
only programs of its kind offered in the New YorkAVestchester area.
It provides abroad education of this exciting and dynamic field
with astrong focus on software engineering and development.
"The Master of Science degree in Information Systems is another
first for Pace. Most schools offer this kind of coursework only as part
of an MBA program. But this was specially created for people who
want to develop ways to integrate computers into modem
organizations.
"Computers are playing an ever increasing role in education
today. Our Certificate in Computer Science for Teachers is for
educators who want to keep up with the latest innovations and want
to integrate computers into their classrooms."
How to take the first step.
Put Frances Gustayson's experience to work for you. Fill out
this coupon and mail it today. Or call 1-800TRIPACE Ext. 1.001.
Do it now The experience for alifetime is waiting for you.
Mail to: Pace University, Admission Information Center,
Pace Plaza, NY, NY 10038
Yes, I'm interested in attending an Information Session on:
CI White Plains Graduate Center, 12-3-90
111 Please send me aSchool of Computer Science & Information Systems catalog
Iam interested in anending:
Full-time

111 Part-time

ti Westchester

0 New York

Name:
Address.
City/State/Zip:
Phone:
Area of interest:SS«optionan
4M01.001

P

ACE

THE EXPERIENCE FOR ALIFETIME

Circle 609 on Reader Service Card

ACT NOW
Limited- time
Offer

Now you can build more in aday.
HyperPAD® 2.0, a powerful software
construction set for MS-DOS® systems,
dramatically increases your productivity.
Applications that might take months to
build with tools like Pascal, C, or BASIC
now take only minutes.
PC Week calls HyperPAD "the first
PC program that can compare with
HyperCard ®." HyperPAD 2.0, now
updated with over 100 new features
and improvements, has almost limitless
potential for creating and customizing
tutorials, help systems, software prototypes, front ends to databases, networks,
or CD-ROM devices, executive information systems, and dozens of other
applications.
It's easy. HyperPAD's object-oriented
environment gives you all the building
blocks you need for maximum productivity. Its English-like scripting language
is easy to use and learn, with dozens of
samples to get you started.

It's flexible. HyperPAD will take you into
the 90's with afull set of development
tools. Its open architecture lets you easily
use data stored in dBASE and ASCII files.
If you need to, you can even write C or
assembly language extensions.

Order before December 31, 1990, to
get HyperPAD 2.0 for only $59.95
directly from Brightbill-Roberts
(suggested list $ 149.95). Mention this
ad and receive aroyalty-free runtime
module. 60-day money-back guarantee.
VISA, MasterCard, American Express,
or C.O.D.
Call 1-800-444-3490 today.
Try HyperPAD 2.0 on your next project.
No one will ever know how much time
you didn't spend.

4
7401
It works on your PC. HyperPAD 2.0 is
compatible with almost all PCs. You don't
need ahigh-performance processor,
multiple megabytes of memory, agraphics
card, or amouse. You get the benefits of
agraphical user interface without investing in Microsoft® WindowsTm or OS/2.

I e
à'
Ar

Peightbill-Roberts
120 E. Washington St., Syracuse, N.Y. 13202

HyperPAD is aregistered trademark of Brightbill-Roberts & Company, Ltd. All other tradenarks and registered trademarks are the property of their ri•sfreiye holders. Call for upgrade intotmation. 01990 Brightbill-Robens & Company, Ltd.
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SEASON SPECIALS
FEATURING QUALITY SYSTEMS BY
EVEREX, CLUB AMERICAN & AGI

AGI BASE SYSTEMS
1800AI 10 MHz, 512K . . . .
1800B 10 MHz, OWS

CLOSEOUT

1800C 12 MHz, OWS
1700C 12 MHz, OWS, SMALL CHASIS
CLOSEOUT

3000D 20 MHz, 386, 1MB
3000G 16 MHz, 386SX
3000L 25 MHz, 386, 64K CACHE . .
3000K 33 MHz, 386, 4MB
3900D 33 MHz, 386, 4MB

.

.

Build Your Own & Save

$439
$479
$850

CLOSEOUT

3000A 16 MHz, 386, 1MB .

DTK BASE SYSTEMS
$159
$269
$519
$339

TECH 1000 XT, 10 MHz
TECH 1230 AT, 12 MHz, OWS, I/0 . .

$870

PEER 1630 386SX, 16 MHz

$949
$1389
$1059
$2350
$3129
$3495

TECH 1630 286, 16 MHz
KEEN 2503 386 VERTICAL CASE
25 MHz, w/CACHE
KEEN 2530 386 DESKTOP 25 MHz

.

$1250 $ 829 Mina.

KEEN 3303 386 VERTICAL CASE 33 MHz

$1590

w/CACHE

CALL FOR
EVERMSTEP
TEMPO

CALL FOR CUSTOM CONFIGURATION 0
HARD DISKS AND MONITORS

CONFIGURATIONS

ASK FOR DTK MOTHERBOARDS & ADD ON

AND PRICES

PRODUCTS

$3795

CLUB 486 IS HERE
HARD DRIVES
EVEREX VIEWPOINT
RENAISSANCE GRX VGA

$ 189
$ 109

RENAISSANCE GRXIF .
$ 149
PARADISE 1024 61Z( . . .
$219
VEGA 1024
$ 199

SEAGATE ST225 (20 MB KIT) .$235
SEAGATE ST238 (
30 MB KIT) . $255

EPSON ALL MODELS $CALL
STAR ALL MODELS . . . . $CALL

SAMSUNG IPATE0 MONO $79
SAMGUNG MULTIMODE . . .$419

SERIAL C-9 MOUSE
BUS C-9 MOUSE

SEAGATE ST251-1 ( 40 MB) .

PANASONIC ALL MODELS $CALL
CMZEN ALL MODELS . . $CALL

INTE0 VGA RELYSIS
SEIKO 1440

$339
$529

SCAN MAN
CATCHWORD OCR

°LIME 1024
DUNE MULT1SYNC

$409
$479

LOGITECH TRACKBALL SER $ 79
LOGITECH TRACKBALL BUS $89
DFI HAND SCANNER
$ 169

$269

SEAGATE ST157A
ME IDE 101")$319
SEAGATE ST4144 ( 12o we 111.1.) $599

COLOR GRAPHICS W/PRINTER $ 38

FLC

MONITORS

SEAGATE ST4096 ( 80 MB KIT) $545
SEAGATE ST277 ( 60 MB RLL) $31 9
SEAGATE ST125
$ 249

MONO GRAPHICS W/PRINTER $38
ATIWONDERPLUS
VGA VRAM 512K

PRINTERS

$ 279
$409

SEAGATE ST138
$ 279
SEAGATE ST296N ( Host 2) . $ 399
SEAGATE ST151 ( 40 MB) . . $319

PY DRIVE
$69
$ 79

TEAC 1.4 MB
FUJITSU 360K XT
FUJITSU 360K AT
FUJITSU 1.2 MB AT
TOSHIBA 3-1/2 .720K

$ 79
$61
$65
$ 72
$69

TOSHIBA 3-1/2" 1.4 MB

$ 72

NEC MONITORS

LASERJET TONER CARTRIDGE $87
HP LASERJET IID
$ 2775
HP LASERJET IIP

1MEI II
1MB IIP

We Carry All Seagate/
Wren / Imprimis and
also Maxtor Drives

Ybillid
FD

HP LASERJET III
$ 1579
25-1 FONT CARTRIDGE . . $269

NEC 2A 800x600
NEC 3D 1024:768

$455
$609

$969

MICROSYSTEMS

CHURCH

SIRE,

N

Vi

VIENNA

VIRGINIA

FOR ORDERING GALL...

(800) 548-2660
FOR INQUIRES & SUPPORT (703)291-0001

EXPANSION CARDS

$299

XT DISK VO CARD
$45
AT I/0 CARD
$45
XT TURBO MOTHERBOARD
$ 72
384K MULTIFUNCTION . .
$ 72
1A XT FLOPPY CONTROLLER $46

NEW
AL — IMA VGA LAPTOP
Spe:Ial Manufacturer offer

22180

FAX UNE (703)255-3359

$ 159

EVEREX PRODUCTS

866

Modem w/hINP
$ 139
EVERCOM 2403 external modem
w/MNP • 5
1100
EVERFAX plus Internal modern $249
EVERFAX plus external modern$309
RAM 3000 Intel 4.0 EMS 3MEI Ram

;
go

for AT
RAM 8000 Intel 4.0 EEMS
8 MB Ram

$289

RAM 10000 Intel 4.0 EMS
In
ilma

5,50

LAPTOP CORNER

MasterCard

(15%Restock charge on all returned merchandise 3% Surcharge on all Credit Card Order,
Please note that prices are subtect to change without riohce

CARRET PROFESSIONAL .

EVERCOM 1200 BAUD Internal
Modem
EVERCOM 2400 BAUD Internal

$269

CALL FOR PRICING ON 2MB OR
4MB MEMORY UPGRADES. CALL
FOR PRICING ON ALL PACIFIC
DATA UPGRADE PRODUCTS FOR
YOUR LASERJET. MEMORY UPGRADES NOW AVAILABLE FOR IIP

$69
$ 75
$ 169
$ 109

MAXI MAGIC 2 MB EMS for XT or
compatible
$75

HP LASER MEMORY

TEAC 55B 360K
TEAC 55G 1.2 MB

I"

HP LASER PRINTERS

LOGITECH/ DFI

AGI
LAPTOP
•Plasma Dislay
•20 MB or 40 MB models
• 1MBto4MB
• 12 MHz 286
Storting at

$2649

$1850

All " specials are available only whIle current supplies last
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WHAT'S NEW
BUSINESS

ACCOUNTING

AND

HMIS Cost Add/Edit-Ilaselime 11010T
Date: lb- Feb BU
Cost Account
Base Start
Description
C/A Code
USDI
(CBES'
ICAC1
j2:1=1
_old
111/1.
liiPCl

Take Control of
Project Contracts
with Artemis Cost

al-Z

EMI
Currency
ICXC1

bI

JI

mAin ii
Description
lPDES1
root Loaded Build U
ptions

Lock?
ILSF1

Edit Spread
Milestone
scxReturn
records uith space 1—i in the key field.

111141: 133341

80949, ( 800) 245-7789 or
(719) 528-8990.
Inquiry 1167.

M:321
1111
Bose Finish
fBFD1

QEA?
IQEA1

Quantity
ICQTY11

CE Description
IEDES1

Select your next screen
Se'

EA). Type Base Start
IEUT1
IBSD1

base Finish
IBFD1

zEuz=16e =la -Arm

C/E Code
'ICEC1
MIR
Profile Code
IPCODE1

M

etier Management Systems, acompany that offers several applications for
project management, developed Artemis Cost to help
you manage aproject's contract throughout its life cycle.
The program helps you maintain consistency between
costs and schedules, develop
realistic proposals and budget baselines, and increase
productivity with automated
cost spreading, rating, and validation, the company says.
Along with its management capabilities, the program
lets you perform what-if
analyses to assess the potential
cost of achange in rate or another factor. The program provides more than 200 standard
reports, including Department
of Defense formats.
As with other programs
for large projects, Artemis
Cost lets you define aproject
according to work breakdown
structure, organization
breakdown structure, and cost
element structure.
The program works with
Metier's other programs for
the 386: Artemis Project
7.1.6 and Artemis Team, for
allocating human resources.
Artemis Cost requires either
the Artemis 7000/386 command language for customizing the program to fit your
company's specific needs or
the run-time version. It requires a386 with at least 1MB
of extended memory.
Price: Artemis Cost, $3830;
7000/386 command language,
$6090; run-time version,
$1830.
Contact: Metier Management Systems, Inc., 12701
Fair Lakes Cir., Suite 350,
Fairfax, VA 22033, (703)
222-1111.
Inquiry 1166.

Description
( ARES)

MANAGEMENT

Fl
F3
F5
17

rs

Help
Reset
Tables
Dent
Add

rz

Edit Fld
F4 apices
Fi Clone
rs Prey.
FIS Saue/F ,...

Add Work Ref

The screen layouts of Artemis Cost complement the underlying
data structures, so that Cost Account, Work Package, and
Elements maintain ahierarchical structure.

Take Care
of Your Business

T1

akin' Care of Business,
aprogram for small- to
medium-size businesses, lets
people without accounting experience monitor assets, liabilities, net worth, capital,
and other areas of business
finances.
The General Ledger is the
foundation of the program. It
records your transactions into
the appropriate account and
lets you generate avariety of
financial statements.
The Account Reconciliation module balances your

checking accounts, finding
the exact amount of any discrepancy. Financial Utilities
helps you calculate financial
risk by calculating future
values, payments, terms, interest rates, and amortization
schedules.
The Accounts Payable
module automates the payment
of invoices, preventing you
from missing adiscount or
payment. Other modules include Accounts Receivable and
Payroll, which can handle up
to 1000 employees.
Price: Module prices range
from $ 14.95 to $49.95.
Contact: Hooper International, Inc., P.O. Box 50200,
Colorado Springs, CO

Act! Now Works
on Networks

C

ontact Software International says it wrote the
new version of its contact
management program Act! in
C + + to provide the hooks to
run on any DOS-based LAN
and provide portability to
other platforms in the future.
The company added aTSR
critical alarm that pops up
while you're in an application
such as Lotus 1-2-3.
Act! 2.0 has all the normal
features of contact management programs: tracking
calls, scheduling meetings,
keeping to-do lists, setting
alarms, and resolving conflicts. It deals with these in
multiples: You can schedule
tasks with reminders.
The program's word processor supports automatic mail
merge.
Price: $395; LAN version,
$995 for five.
Contact: Contact Software
International, 1625 West
Crosby Rd., Suite 132, Carrollton, TX 75006, (214) 4181866.
Inquiry 1169.

Financial Planning Without Software Manuals

G

ranville Publications
Software has released
anew version of its program
for managers who need to
plan finances but don't want
to buy an expensive spreadsheet and plow through a
thick manual.
Up Your Cash Flow 2.0
has seven spreadsheet formats that automatically link
related items.
Menus guide you through
afinancial forecast in minutes, providing aprofit and
loss forecast/budget, cash

flow forecast/budget, projected balance sheet, term
loan amortization schedule.
payroll analysis, sales by
product/product line, and
cost of goods sold by product/product line.
Up Your Cash Flow 2.0
lets you forecast and consolidate up to 99 branch operations and separate entities.
You can complete amultipleyear forecast, use fixed and
variable costs of goods sold,
and have different fixed and
variable costs for each month

.-fes4tv.,
ORDER NOW ( 201) 560- 1143— OR CALL TOLL FREE

1-800-950-6660

eeed.

e-er,cr. ,?e ,AC,,ZeN,~11).k.1M.

PROAbsolutely
No
Comparison
Price
$2495*
-Quality - Performance - Service -

*Basic Unit Features
• 25MHz Intel 80486 CPU with
80387-compatible floating point
coprocessor
• Built-in 8KB 4-way set
Associative Cache
• 4MB Memory Standard;
expandable to 32MB on the
motherboard
• Supports 256Kx9, 1Mx9, and
4Mx9 SIMMS
• High density 1.2MB-5.25" and
1.44MB-3.5" floppy disks
• Six 16-bit & two 8-bit ISA
compatible bus; one 32-bit
memory bus

•Two serial 8z one parallel ports
• 200 Watt power supply
• 101-key enhanced keyboard
• 10091,1MS-DOS, OS/.2, UNIX,
XENIX, Windows 3.0, Novell 386,
Vllies 380 compatible
• Real time clock/calendar with
battery backup
• Front mounted controls for
speed operation, reset,
keylock, and power switch
• Landmark Spzed (v. L14): 114.1 MH4
Norton Utility(v. 4.5). 41.6;
Power Meter (v. 1.2): 11.072 MIPS

Compare the PRO-486 to other systems!
You won't find any system that couples such high
performance with alower price. The latest
developmemt in high speed computers is now
being offered at aspecial introductory price.
Never before has such an outstanding system
been so affordable! The PRO-486 exceeds the
performance of any fully expanded 386 system.
The outstanding features will amaze you. But one

Package Prices

VGA Mono
14" Monitor

VGA Color
14" 1024x768 resolution

80MB HDD 18ms.

83404

83624

feature—the low price—won't be around for long.

200MB HDD 15ms.

83904

84134

So hurry and order your PRO-486 today!

• Quality.
45-day guarantee no questions asked. Customer
satisfaction is our first priority. So each CS
PROFESSIONAL system is backed by a45-day
money-back guarantee. If you're dissatisfied, return your
product for afull refund. noguestions asked.
Full one-year warranty. Our products also come with a
full one-year service warranty on parts and labor, return
freight included.
Technical support. Advice and technical fflpport for
your CS PROM%IONAL product are always only a
toll-free phone call away.

Computer Sales Professional
764 Easton Ave. Somerset, NJ 08873 (201) 560-1143
We accept Visa and MasterCard (no surcharge) or prepaid checks • Fortune 1000,
government and university Posare welcome • All name brand components other than CS
Professional systems are barked by thirty-day money-back guarantee • All money-bark
guarantees do not include returned freight; shipping charge is non-refundable • All
returned items most be with aMunn merchandise authorization (RMA) number and must
be in original packaging • Prices and product descriptions subject to change without notice.
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Dealer Sales:
1-800-235-7359
(1(1) MYODA
LT5200

FREE:
SERIES

Laptop Accessories
• External 5.25/1.2MB
floppy drive
• Expansion chasis 2x8 bit, 2x16 bit (For LT-3500 only)
• POV/Of inverter
• External battery pack with
12V inverter
• Numeric keypad
• Fax-modem card
• 12V invener

VGA MONITOR PORT, EXTERNAL FLOPPY
DRIVE PORT. There 's
even a true 386 - 25
running at 0 WAIT STATE
available with 32 KB
CACHE MEMORY. &
they all come with a
CONNER,40 MB HDD
& a3.5/1.44MB FDD
AMI or Award BIOS.

0

5200CD

386-25

Internal
Slots
2x16 Bit

VGA , GAS

plasma

3.5/1.44

40MB

5200SX
520ONV

386ex-16
286-16

2x16 Bit
Z(16 Bit

VGA GAS plasma
VGA GAS plasma

3.5/1.44
3.5 1.44

40MB IDE
40MB IDE

Cpll

LT- 3500

WITH EVERY LT 5200 ORDER

Flexibility of a Laptop with the true power and
expandability of a high-performance Desktop
computer. MYODA has designed & built these
machines with the needs of today's demanding
users in mind. Just look at our features & then
compare them with other machines costing
twice as much and you will see why we are the
clear choice for professional users. We offer true
expandability with TWO FULL SIXTEEN BIT
SLOTS, MEMORY IS EXPANDABLE TO 8MB
ON THE BOARD, VGA SCREEN,EXTERNAL

Model

MYODA

3 BUTTOM MOUSE

Screen

FD

MYODA

HD

IDE

EXT. '.' D
Port

YES

YES
YES

Max
Memory
8MB

$3699

8MB
8MB

$2799
52299

Here is your chance to pick up on the biggest
bargain in Laptops anywhere. The LT- 3500 is
packed with features. The 80286-12 MHz CPU
runs at 0wait state, ready to blaze hrough those
tough applications. There is also a40 MB fast
HDD & an internal 3.5 / 1.44MB diskette drive
• Intel 80286 CPU 0wait state
• 6/12 MHz clock speed
• EGA GAS plasma display
el MB installed 4MB max
•3.5/1.44MB floppy drive
• 40MB(28m5) hard drive
• 2seriaV1 parallel/CRT port
• Free carrying case

Pnce

MYODA

All Units Include:
• True intel CPUs
• 1MB RAM
• 1year warranty
• 101 enhanced
keyboard
• 2seria1,1 parallel,

MD3410
• Intel 80286-12
microprocessor
• Baby AT case
• Up to 4 MB RAM
• AMI BIOS
12" MONO 14" MONO 14" VGA
$539
$895
$579

14" SVGA
$969

MD5030
• Intel 80386SX-16 Microprocessor
• Baby AT case
• Up to 8 MB RAM
• Fully compatible: EMS, LIM 4.0,
DOS, OS/2, UNIX, XENIX and

MD7240
• Intel 80386-25
microprocessor
• 64KB cache memory
• 4MB RAM
• Full size case

& 1game port
• Quality desktop
cases & power s
upplies
• Dual FDD/ HDD AT
BUS controllers
Installed Hard Drives;
Installation with system
purchase
40 Meg. $249

MYODA

65 Meg.
100 Meg.

• AMI designed motherboard up to 16MB RAM
• AMI BIOS
• Fully compatible: EMS, LIM 4.0
DOS, OS/2, UNIX, XENIX and NOVELL
12" MONO 14" MONO 14" VGA
$1599
$1629
$1969

(

$339
$599

Case Upgrades
Mini tower, Mid tower
and Large tower

NOVELL
12" MONO 14" MONO 14" VGA
$839
$865
$1169

iVIYOÚA INC.
1
053 Snore Road, Naperville Minas 60563
Td ( 708) 369-5199 Fax ( 708) 369-6068

14" SVGA
$1249

1499

14" SVGA
$2049

MYODA
MD7280

• Intel 80386-33 microprocessor
• 32KB cache memory
• 4MB RAM
• up to 16MB RAM
• Fully compatible: EMS, LIM 4.0
DOS, OS/2, UNIX, XENIX and
NOVELL
• CALL FOR PRICE
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Mail Ordef Sales
Dealers/Vars Inquires:

1-800-562 1071
OEM Inquire:

1053 Shore Roaù NapeNtlie Illinic 60563 Alex Chen Taipei Office 3F No 191 Sec 3Roosevelt Rd
TEL ( 7081369-5199 FM ( 708) 369-6068 Taipel,Taswan TEL 886-2-3628445 FAX: 886-2-3626283

15 drays money beck
gorenteelDM requrlee
on II return No el...harp on VISA end
MASTER CARD. We
occepl AMERICAN
EXPRESS and
DISCOVER CARD.

Why buy when you can rent?

Now

You

Can

Rent the

Fastest!

BITWISE RENTS

Computers, Printers and Networks
got only can you purchase one of the fastest computers in
he world from Bitwise but you can also rent one.

A System Designed Just for You...
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model

212
212
216
316SX
320SX
325
325C
3330
425
433

PROCESSOR SPEED
286-12 Mhz
286-12 Mhz
286-16 Mhz
386SX-16 Mhz
386SX-20 Mhz
386-25 Mhz
386-25 64K Cache
386-33 64K Cache
486-25 128K Cache
486-33 128K Cache

All Systems Include:
vSiiper VGA Monitor
V Keyboard
vDOS 4.01 or 3.3
V Parallel, Joystick, 2 Serial 1/0Ports
VAII Cables and Power Cords
V Unlimited Toll- Free Support

Custom Systems Available

RAM
1 Meg
1 Meg
1 Meg
2 Meg
2 Meg
4 Meg
4 Meg
4 Meg
4 Meg
4 Meg

Hard Disk
20 Meg
40 Meg
40 Meg
40 Meg
40 Meg
40 Meg
40 Meg
100 Meg
200 Meg
200 Meg

1 Week
S 95
S 102
S 114
$ 132
$ 144
$ 186
$ 198
S 252
$ 492
S 612

•We also rent afull line of
letter quality and laser printers.
*Need to take aworkstation
on the road, try renting the 486
Super Portable!

IMonth
S 191
$ 203
S 227
S 263
$ 287
$ 371
$ 395
S 503
S 983
$ 1,223

3 Months
$ 478
$ 508
S 568
S 658
$ 718
S 928
S 988
$1,258
$2,458
$3,058

Ask about our
"Rent to Own"
program!

Rental Hotline

1(800)367-5906 /
701 River Street
Troy, NY 12180
Circle 578 on Reader Service Card (RESELLERS: 579)
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WHAT'S NEW
BUSINESS

MAILINGS

Insert

Auto Cap

Enter Desired Data and Press FIB to Save
Categories

Qume Releases
New Version
of Mailing Database

T

he Qumatic Instant
I Mailing Lists and Labels
program for the IBM PC now
offers amenu-driven method
for easily importing an established mail list compiled in another application, Qume reports. A new feature of version
2.0 automatically enters the
city and state when you type in
aZIP code.
You can sort adatabase by
many different categories, and
the program prints out areport itemizing the number of
pieces sent to each ZIP code
to qualify for the lowest bulk
mail rates.
Price: $59.95.
Contact: Qume Corp., 500
Yosemite Dr., Milpitas, CA
95035, (408) 942-4000.
Inquiry 1170.

Add Bar Codes
to Your Mailing
Labels

C

omputaLabel now has
an alternative to the filmmaster method of incorporating bar codes into your mailing
label. Its Label Designer lets
you combine text and art from
avariety of sources and manipulate them with abar code
to make your label appear exactly as you want it. The program relies on PostScript
printing technology to support
printing at the high resolution
(better than 300 dpi) required
by some bar code families.
Label Designer lets you
design your label so that it's
aesthetically pleasing, yet
still complies with bar code
specifications. You can rotate

72NE-12
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,Title
Company
Dept./Floor Mo.
Address Line 1
Address Line 2
Address Line 3
City
Zip
Country
Business Phone/Ext
FAX Phone

Stuart M.
Lou t
Customer Seruice Manager
Professional Computer Builders
(skip)
2359 SU 23rd Street
MS 2B
(skip)
San Francisco
96123
USA
(415) 444-4555
(415) 444-4566
St'
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n
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Enter-'
Shift.Tah -

ESC-

Qume's mailing database program lets you identify fields that
you won't use and automatically skip them.

text, graphics, and bar codes at
90-degree intervals.
The program lets you adjust the code size between 80
percent and 200 percent of
the nominal size, as recommended by the Uniform
Code Council. Code height is
adjustable in up to 0.0004inch increments. To adjust for
print gain when you print the
code, you can manipulate bar
width by 0.0002 inch, the
company reports, for maximum accuracy.
Label Designer works on
the Mac with any PostScript
output device. It supports a
variety of code symbology
families, such as UPC, Code
39, and many others.
Price: $ 395; bar code formats, $250 each.
Contact: ComputaLabel,
Inc., The Carriage House, 28
Green St., Newbury, MA
01951, ( 800) 289-0993 or
(508) 462-0993.
Inquiry 1172.

Reduce Postal
Costs on Mass
Mailings

D

ostWare PrintForm is
for hospitals, utilities,
and financial institutions that
want to take advantage of postage discounts without sorting
thousands of letters by hand.
The program works by
capturing aprint image form
of each letter's address. It
assigns ZIP codes, ZIP + 4
codes, and carrier routes.
The program presorts the letters in first-, second-, or thirdclass mailstream order and
prints them in the new order.
PostWare PrintForm runs
on a386 with 1MB of RAM.
Price: $ 15,000 to $30,000.
Contact: Postalsoft, Inc.,
4439 Mormon Coulee Rd.,
La Crosse, WI 54601, (608)
788-8700.
Inquiry 1171.

Share Your Opinion

W

ith Solicit Your Editor, adatabase for the
IBM PC that has the names
and addresses of hundreds
of newspaper and magazine
editors, you can let your
opinion be known across the
U.S. The program includes
an editor and fields for keeping track of what you've sent

BYTE • DECEMBER 1990

ith ZIP*Phone, telemarketers can key in a
phone number's area code
and prefix and instantly determine the number's city,
state, time zone, and local
time. You can use it in TSR
mode while writing adocument to do things like verifying aZIP code. You can also
use it by entering apartial
ZIP code or city name, and the
program fills in the rest
Price: $95.
Contact: Melissa Data Co.,
32118-8A Paseo Adelanto, San
Juan Capistrano, CA 92675,
(714) 661-5885
Inquiry 1173.

to each editor.
Price: $49.95; LAN version, $ 129.95; yearly updates, $24.95 and $74.95,
respectively.
Contact: T- Lan Systems,
RR 2, Box 1290, Norridgewock, ME 04957,
(207) 397-5511.
Inquiry 1174.

Label Publishing
for the Mac

M

acLabelPro acts as a
companion to your database or word processor, letting you directly merge existing addresses and combine
them with graphics and other
text elements to produce eyepleasing mailing labels.
The program is designed
to work as aback end to such
applications as Works, Excel,
Word, FileMaker, Multiplan,
and MacWrite. You select the
type of label, and MacLabelPro displays atemplate window inside which you design
the label. Once you design
the label using the program's
layout and drawing tools,
each address will print according to that format. MacLabelPro is also available in
an IBM PC version.
Price: $99.95.
Contact: Avery Commercial
Products Division, 818 Oak
Park Rd., Covina, CA
91724, ( 800) 541-5507 or
(818) 915-3851.
Inquiry 1175.
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Unbeatable
Performance
The PRO-386SX $695
If you're considering a386 system, reexamine your options.
The PRO-386SX—with the storage, flexibility, multitasking and software
capabilities of a386—keeps you ahead of the times, without overdrawing
your budget.
• Intel 80386SX Microprocessor
running at 16MHz with zero-wait
state.
• 1MB standard; expandable to 4MB
on board (or to 16MB using 16-bit
expansion board); Supports
LIM/EMS 4.0
• Intel 80387SX coprocessor support
n Six 16-bit and two 8-bit expansion slots

The PRO- 286/ 16 S. 74-i

. 80286 Micro- processor running at 16MHz
with zero-wait state
. IMI3 stutdarct expandable to 4MB on board
(or I
D16MB using 16-bit expansion board)
. Supports LIM/EMS 4.0
• Intel 80287 coprocessor support
•Shadow RAM Support
. Five expansion slots
. 51
/"1.2MB or 31
4
/"1.44MB floppy drive
2
. Two serial, one parallel port
. Real lime clock / calendar with battery backup
.AMI BIOS
. 101-key enhanced keyboard

• 51
4 "1.2MB or 31
/
2 "1.44MB floppy
/
disk drive
•Two serial, one parallel port
• Real Time clock / calendar with
battery backup
• AMI BIOS
• 101-key enhanced keyboard
• Shadow RAM Support

Landmark v.1.14

Norton SI v.4.5

3888X

VGA Mono

Super VGA

COMPAQ 386/16

20.6

17.6

40 MB

(IDE)

$1239

S1449

PRO-Inn.SX

21.2

18.0

80INB (IDE)

$1399

$1629

The PRO-386/25 $1065

. Intel 25MHz 80386 Microprocessor
. 2MB standrard; expandable to 32MB on
the board
. Supports 256Kx9, 1Mx9, and 4Mx9, SIMMs
. ROM Shadowing into faster RAM
. Intel 80387 math coprocessor support
. 51
/"1.2MB or 31
4
/"1.44MB floppy drive
2
. Five 16-bit, two 8-bit, and one 32 bit
expansion slot
• Two serial, one parallel ports
. Real-time clock/calendar
. 101-key enhanced keyboard
*MS-DOS, OS/2, UNIX, XENIX,
Windows 3.0, and Novell Compatible
* Landmark (v. L14): 36.2 MHz,
Norton SI (v. 4.5): 28.7,
Power Meter (v. 1.2): 5.26 MIPS

The PRO- 386/33 Cache $1665

. Intel 33MHz 80386 Micro-processor
. 2/1/8 standard;expandable to 4MB on board
(or to 16MB using 32-bit expansion board)
. Intel advanced 82C395 Cache
. Supports LIM/EMS 4.0
. Intel 80387 coprocessor support_
. Shadow RAM Support
. Five 16-bit, two 8-bit and one 32-bit
expansion slot
. 51
/"1.2MB or 31
4
/"1.44MB floppy drive
2
. Two serial, one parallel port
. Real-time clock/calendar with battery backup
. 101-key enhanced keyboard

286/16

VGA Mono

Super VGA

386/25

VGA Mono

Super VGA

386/33 cache VGA Mono

Super VGA

40MB (ME)

$1089

$1299

80MB (IDE)

$1769

$1989

80MB (IDE)

$2369

$2589

80MB (DE)

$1249

$1479

200MB (IDE) $2269

$2499

200MB (IDE) $2869

$3099

Computer Sales Professional

• Quality.
45-day guarantee no questions asked. Customer satisfaction is our
first priority. So each CS PROFESSIONAL system is backed by a45-day
inoney-back guarantee. If you're dissatisfied, return your product for a
lull refund, no questions asked.
Full one-year warranty_ Our products also come with afull one-year
service warranty on paris.and labor, return freight included.
llechnleal support. Advice and technical support for your CS
PROFESIONM. product are always only atoll-free phone call away.

764 Easton Ave. Somerset, NJ 08873 (201) 560-1143
We accept Visa and MasterCard (no surcharge) or prepaid checks • Fortune 1000,
government and university PO's are welcome • All name brand components other than CS
Professional systems are backed by thirty-day money-hack guarantee • All money-back
guarantees do not include returnedfreight; shipping charge is non-refundable • All
returned items must be with areturn merchandise authorization (RMA) number and must
be in original packaging • Prices and product descriptions subject to change without notice.

Circle 585 on Reader Service Card (RESELLERS: 586)
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SIMPLE TECHNOLOGY, INC.
"Your PC Memory Upgrade Specialists"

COMPAQ
PRODUCT

PART It

AMT.

v'FULL YTESTED

8/ 100% COMPATIBLE

IBM

HEWLETT
PACKARD

PRODUCT

16113 Module
113131-001 1016
PRODUCT
PARTI
AMT.
Deskpro 386/20E,20,25625E286E
IM13 KIT
02150A $100
1MB Module
113646-001 $119
VECTR 486PC ( Inst. In Deus)
Deskpro 3865/16
4M8 Kit
021516 $499
OMB Module
113132-001 $299
Vectra 486PC ( Inst nPairs)
Deskpro386/20E.20.25825E,286F
8MB Kit
D1252A $ 999
411113 Module
112534-001 $299
Vectra 486PC ( Inst. in Pairs)
Deskpro386S/16
2MB Kit
013544
$165
1MB Exp Board
113644-001 $205
Vectra OS/16S & ES/12PC
Deskpro 366/20E 8 25E
1MB KO
015404
589
1MB Exp Board
113633-001 $205
yectra 05/165
Deskpro 3865/16
4MB KO
015424
$299
4MB Exp Board
113845-001 $499
Vectra OS/16S
Deskpro 386/20E & 25E
1MB KO
01640A $ 100
2MB Module
115144-001 $189
Vectra OS/20PC, RS/250C 8 20C
Deskpro 386/33. 486/25 Compaq
4MB 60
01642A $320
System Pro
Veen osrePc. 20C, RS25PC
$99
1MB Upgrade
118688-001
Deskpro 286N, 386N
1MB Board
117081-001 $170
Portable LTE286
,1MB Cd.
PC14-PA8311U 9250
2MB Board
117081-002 $239
Tl ocosE aXE
Portable LTE286
2MB Cd
PC14-PA8312t1 $389
1MB Board
110235-001 $209
T1000SE 8XE
SLT/286
2MB Cd
PC13-PA8306U $ 229
1MB Board
118303-001 $ 209
T1200XE
SOT 386
2MB CO
PC8-PA8302U $ 229
118304-001 5359
71600
21413 Board
SOT 386
2MB Cd.
PC15-PA8308U $ 229
2MB Ki:
107322-001 5289
T3100SX
%n'able Ill
4MB Cd
PC15-PA8.310U $569
T3100SX
IASER PRINTER MEMORY
512KB Cd
PC9-PA8340U $ 169
13100E
1MB HP
IIP 8 III 51110
$118
2MB Cd
PCS-PA8341U $229
2MB HP
IIP a Ills 111D
8189
T3100E
1MB HP
II & IID
6119
2MB Cd
PC12-PAB307U $229
2MB HP
11 6110
$169
73200SX
4MB HP
II 8 IID
5339
3MB Cd.
PC6-PA7137U $349
13200
1MB IBM 4019 84019E
$189
2MB Cd
PC7-PA8301U $229
2MB IBM 4019 84019E
$329
10100
3.5M8 IBM 40198 4019E
$429
2MB Module
PC10-PA8304U $229
15200 & Desidop 18500
1MB Olivetti PG108 & PG208
$159
4MB Cd.
PC12-PA8309U $579
2MB 011vettl P81085 PG208
$209
Port. 3200SX
4MB 011vettIPG108 & PG208
8399

TOSHIBA

I SAME DA Y SHIPPING

/LOWESTPRICES

/FULL TECHNICAL SUPPORT 4/ LIFETIME GUARANTEE

PARTI

AST
AMT.

128KB Kit
781(8955 $19
Model 25
512KB
30F5348 $38
30/286. Adapt Bd 1497259,50z&60
2MB Kit
30F5360 $ 150
30/286. Adapt Bd.1497259.50z&60
2MB Module
6450372 $329
Adapter 6450367
1MB Module
6450803 $79
70-E61.121.Adapt Bd. 6450605,
6450609 & 34F30XX
2MB Module
6450604 $ 159
70-E061,121,50Z,55SX.P70.65SX
Adapt8c1.6450605,6450609 &
34E30)0(
2MB Module
6450608
$159
70-A21,A61,B21.1361
4MB Module Ka
34F2933 $369
559X.031 06118M P/N 34E077 &
34E3011
1MB Board 80-041 6450375 $ 129
2MB Board
6450379 $ 219
80-111,311,121,321
4MB Bd 80-A21,A318451060 $529
2-8MB Exp. Bd.
6450605
$439
Wr2MB, 70 8 80
2-14 Ma Exp. Bd. 34F3077
$479
Wi2MB, 10880
4-16MB Exp. E30.
34F0311
$799
W/4MB, 70 & 80
2-14MB Exp. Bd.
6450809
$589
W/2M8, 50,50Z.55SX&60,65SX

NEW IBM PS/1 MEMORY
512K
2MB

TERMS:

$ 99
5349

MC, VISA, AME%

(Add 6%). C 0 D Caen Terme oaPct.
'roer Oued. Fuels. Unewseee. and
09.1.1{ 20, %men
Fee or YI non...Ne retens CA
on>. AM 6 7eN. saMe tex CM Id
Sceede adef Ceneerrehone wu dal
seeAl Pm... Oned New Guru,
reed We Bey Eanes Invenery

PRODUCT

PARTI

111311E131
AMT.

$22

521
$53
552
$61
$60
$ 70
$305

45113 X 8-100 NS5300
4MB X9-80 NS $369
FOR SIPPS ADO $5
CM ter Ote'
h Speede

D- RAM
X 1-80 $8.00
64 X I
$2.30
64 X 4
$3.50
256 X4-80 $6.00
256 X 1-80 $2.30
Othe, Speech, Avalleble

JIT
2MB Exp.Cd. $449
Alpha Supersport SX
2MB Exp Cd
$449
Beta Supersport SE
1MB Exp. Cd $259
Turbosport 386E
4IAB Exp Col. $629
Turbosport 386E

WILL MEET OR BEAT ANY ADVERTISED
PRICE! DEALER- VAR. AND OEM

tor eAofe Zennt

-(800)-367-7330 EXT.

Watch for the next BYTE DECK mailing that
will be arriving in your mailbox soon!
Use this as a fast, 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!
4 7"re.aee•-

o

80287-10 $ 199
80387 SX-16 $290
80387-SX20 $290
80387-25
CALL
80387-33
CALL
Cm ter Orner Moeres

Kit Mac Port M0248 $270
Kit Mac Port
$770
Ku Mac. Port
$ 1190
KO Mac Port. $ 1590
Kit Mac Il
510218 $80
Mac XX, IIX
2MB Kg Mac II
M0219 $ 130
Mac IICX. ! IX
44A8 Ka Mac IICI
810292LLA $250
16MB Kit Mac IIC I
$ 1290
4MB Kit Mac IIFX
M0376LLA $ 289

E 17th Bt.W,inta Ana, CA 92701

E

1
917111
111

1MB
2MB
3MB
4MB
1MB

FAX ( 714) 558-0997 d..

rSe •

Attention U.S. BYTE Subscribers

13V11E

256 X9-100 NS
1X8-80 NS
1X8-100 NS
1X 9-80 NS
1X 9-100 NS
1X9-70 NS
»AB 0 N.80 Ns

25TE, 25, 25E
11413 Kit
$00510-007 $ 79
Premium 386C, 386/16
4MB Kit
500510-008 $279
Premium 386C, 386/16, Advanced
Fastram Fast Board 386
2MB KS
500510-002 $ 155
Premium W.S./386SX, 286.
Bravo 286
1MB Kit
50010-003
5110
AST Prermumr386
5126 60
500709-001 $65
Advantages/2
512KB Kit
500709-003 $65
Rampage Plus/MC
4MG Kit
5°0510cru $269
AST Premium/386. Rampage
Plus/MC

610 on

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.

256%9-80 NS

2MB SIMM
500710004 1270
Premium 488
IMB SIMM
500718-001 $70
386,25. 386SX/16
1MB SIMM
500718-002 $75
Premium 386/338486/33. 486/257.

AT THE
RIGHT
PRICES!

COMPUTER
GRAPHICS
S

H

•

9

9

1

DISCOVER the premier exhibition of
electronic business presentation products.
JOIN other publishing & pre-press
managers, information systems directors,
ad agency creatives, art directors, post
production managers, video facilities
managers, marketing communications
directors, animators, AV department heads,
desktop publishing managers, commercial
slide producers and corporate trainers.
ATTEND application oriented conference
tracks covering: Art & Design Graphics;
Business/Presentation Graphics; Computer
Animation; Corporate Video; Electronic
Publishing/Pre-Press; and Multimedia
Applications.

7th Annual
Computer Graphics Show

Illustration by Audrey Fleisher
Computer Graphics Specialist
Saatchi & Saatchi Advertising

Where Computer Graphics
and Business Merge
Sponsored by:
Corporate Video Decisions
HOW Magazine • PC Today
Personal Publishing Magazine
Pixel - The Computer Animation News People
The New York MAC Users' Group
A Mijo, Inc. Production

817 Silver Spring Ave., #409
Silver Spring, MD 20910
301-587-4545•FAX: 301-587-6527
1 Iam interested in attending. Please
send Registration Brochure.
El

Iam interested in exhibiting and
require a
x
foot booth.

PLEASE PRINT...
Name
Title
Company

‘I I \( II

Address
City, State, Zip
Phone

\ RD
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WHAT'S NEW
DESKTOP

PUBLISHING/WORD

2

Import Math
Equations into Your
Word Processor

I

-,WFIC 8

M

or(la * WI"
.

X int o

hy llin
r

K

Wave4 Bridges
Desktop and
Dedicated Systems

j, f xi dxdYi
d
e

(x.y) a(
x-y) 2
Ir.:dosed onal !Ai ti cn - htsi n Menu

Talk Communications'
MathEdit 2.0 lets you
create typeset-quality math
equations that you can import
into WordPerfect, Microsoft
Word, WordStar, MultiMate,
PageMaker, and any other
program that supports TIFF,
PIX, or EPS files.
The program has more
than 250 math and Greek symbols. MathEdit's macro facility lets you assign asymbol or
entire equation to one
keystroke.
Square roots, parentheses,
division signs, and other delimiters automatically adjust
to the size that's needed for
each equation, according to
the company.
MathEdit 2.0 requires
400K bytes of RAM and a
graphics card to run on your
IBM PC.
Price: $ 199.
Contact: K-Talk Communications, Inc., 30 West First
Ave., Suite 100, Columbus,
OH 43201, (614) 294-3535.
Inquiry 1176.

File 8Mequ

PI

Tide Menu
I. Insert A /Snot! on

PS

I Basic Function' Menu
Trig, Log, and, I so. Ponctions

11P Pile Operati One
F10 I Layout and Spacing
S1dEt Pi I9etupOptixnS
Sift P2 I Cancel (( ndo)

I> Accent Characters

Slit t F8

I Del IMI Urn)
!xi t/Bave Equation

Sbi Ft F9 I AI t/Ctrl toys. Macroa
Sfl tt-FIOP Zoom

P4
PS
P6
F7
P13

I Greek Characters

Math/Solent' fI : Characters
'REIM to &low brace&

BrP

MathEdit lets you create complex arithmetic equations and
export them to avariety of applications.

Avalon Publisher
for SPARCstations

E

lan Computer Group
says its new desktop publishing system for the Sun
SPARCstation, Hewlett-Packard 9000, and DECstation
provides pagination, graphics,
page/document layout, and
word processing under aMaclike interface.
Avalon Publisher supports
PostScript printers and other
typesetters, plus the HP
LaserJet family of laser

Avalon Publisher brings desktop publishing under the X11
windowing system to the SPARCstation, DECstation, and HewlettPackard 9000.
72NE-16
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printers. Features supported
for page makeup include multiple threads for newspapers;
text flow around graphics; text
templates; and the ability to
name and manipulate objects,
paragraphs, and graphics as
groups.
The drawing package supports Bézier curves, several
types of fill patterns, and the
ability to scale various bit-map
formats (e.g., raster, raw bitmap, MacPaint, PCX, and
TIFF). Graphics can flow
with text or remain stationary.
Elan is offering Avalon
Publisher with afloating license, which makes it available to everyone on your network but requires you to
purchase only enough licenses
for concurrent use. The system requires 18 MB of disk
space, 8MB of main memory, and the X11 Windowing
System.
Price: $ 1295; $995 for each
additional concurrent license.
Contact: Elan Computer
Group, Inc., 888 Villa St.,
Third Floor, Mountain
View, CA 94041, (415)
964-2200.
Inquiry 1178.

B

estinfo says its Wave4
publishing system for
OS/2 Presentation Manager
bridges the gap between lowcost, low-powered desktop
applications and high-end technologies like Penta and Atex.
With Wave4 and the multitasking capabilities of OS/2, several people can work on the
same document, pages, and
articles without file corruption
or work-flow conflicts.
The program integrates
proprietary Hell and Scitex
color imaging and PostScript
color imaging. For production
people, the program supports
masking, automatic head fitting and sizing, rotation of
images and frames at any orientation, and image zooming
independent of the frame or
page.
Price: $ 12,000 to $95,000.
Contact: Bestinfo, Inc.,
1400 North Providence Rd.,
Media, PA 19063, (800) 3467920 or (215) 891-6500.
Inquiry 1177.

Island's Desktop
Publishing
for Open Desktop
I sland Graphics' Productivity Series 2.0 combines the
company's word processing,
painting, and drawing programs under orie package for
desktop publishing under SCO
Open Desktop. The program
is available for the IBM PC,
Open Look on Sun workstations, and OSF/Motif on
Apollo and Hewlett-Packard
workstations.
Price: $995.
Contact: Island Graphics
Corp., 4000 Civic Center Dr.,
San Rafael, CA 94903, (800)
255-4499 or (415) 491-1000.
Inquiry 1179.

H. Co. Computer Products
Your #1Source For All P.C. Memory Upgrades
Call Toll Free 1-800-RAM-CHPS Ext. 200
FULL TECHNICAL SUPPORT * LIFETIME WARRANTY ON ALL MODULES
BUY DIRECT
BEST PRICES
BEST SERVICE
Part •60

1111orks 8666

PRCE

30F5348 (512K)
30F5360 (2MB)
6450375 ( 1MB)
6450379 (2MB)
6451060 (4MB)
6450603 ( 1MB)
6450604 (2MB)
64,50608 (2MB)
78%8955 ( 12810
34F2933 (4MB)
6450605 (2-814B)
6450609 (2-16MB)
1039135(1MB)
1039137 (2MB)
1039675 (3.5MB)

30296
30286
80441
93411, 311
813-A21, A31, 111, 311
602. 5550. 70-661, 70-121,
502, 5550. 70-E61, 70-121,

S 49.00
S 165.03
S 149.00
S 239.00
S 559.00
• 85.00
180.00
$ 165.03
$ 26.00
S 525(»
S 525.00
599.00
5 199.00
325.00
499.00

P-70
P-70

70-A21, 461, B-21, 061
25
5553. 65SX
M 705 and 805 ( Board)
50. 502, 55SX, 60, 65SX (Board)
Laser Printer 4019.40196
Laser Ponter 4019 4019e
Laser Ponter 4019 4019e

We Accept Purchase Orders
from Qualified Firms, Universities
and Government Agencies.
Trademarks are registered
with their respective companies.
We will match or beat
any advertised price.

IIodd

Illentery Added

Port IE0

DESKPRO
386/33-48625

2MB MCOULE

115144-001 $ 22900

DESKPRO
386/20-25
286e

1MB MODULE
4•413 MODULE

113131-001 $ 13900
113132-001 $ 339.00

DESKPRO
386/20e-25e

1MB
4MB
1MB
4MB

113644-001 $ 189.00
113645-001
S 47903
113131-001 $ 139.00
113132-001 $ 339.00

DESKPRO
386s

PORTABLE
ip
VISA

DES/LAPO
386/16

NO SURCHARGE

Cali for Other IBM Upgrades

/151-

Apple

C0/11PAa

BOARD
BOARD
MODULE
MODULE

1MB BOARD
OMB BOARD
1MB MODULE
4MB MCOULE
512K KIT
2MB KIT
1MB BOARD
2MB BOARD
4MB BOARD
8MB BOARD

113633001
113634-001
113646-001
112534-001
107331-001
107332-001
106069-001
106069W/71
106070001
108072-001

PRICE

$ 189.00
S 479.00
$ 139.00
$ 339.00
5 70.00
S 165.00
S 385.05
5 525.00
5 850.00
$ 1350.00

DESKPRO
386 PORTABLE

1MB KIT
4MB BOARD

107651-001 $ 245.00
107653-001
5 799.00

SLT/286

1MB MODULE

110235-001 $ 209.00

LTE/286

1MB BOARD
2MB BOARD

117081-001
117081-002

8 159.00
S 249.00

Modal

Memory Added

Part 060

PRICE

Mode

Mentory Added

Part 0Râ

PRICE

MACH, Ox. lice
Ilcx & SE/30

1M0 KIT
2MB KIT
4MB KIT
16MB KIT

M0218
M0219
M02707

S

BRAVO/2136

1261( KIT
512K KIT
2MB KIT
4MB KIT

500510011
500510010
500510-002
500510006

40.00
$ 60.00
150.00
3C0.00

MAC»c,

4MB KIT
16MB KIT

M0292LLA

S 225.00
$150000

PREMIUM/286
ADVANCED

Marnas & M'Id

Part CE0

PRICE

1MB KIT
2MB KIT

PC14-PA8311U
PC14-868312U

s 319.00
$ 444.00

M0218
M0219
M02707

S 9900
120.00
150.00
300.00

Portable T1OOOSE
á XE

1MB KIT
2MB KIT
4MB KIT

500510001
500510007
503510602
500510608

OMM

MAC SE
8 PLUS

512K KIT
1MB KIT
2518 KIT
4MB KIT

o115.00

FASTBOARD
086

1MB KIT
414B KIT

500510007
500510608

Portable T1200XE

2MB KIT

PC13-PA83C6U

$ 214.00

$ 120.00
$ 300.00

Porlabk, T1600

7516 KIT

PC-PA8302U

5 214.00

1MB
2MB
3MB
4MB

M0248
N/A
NIA
N/A

$ 279.00
S 899.00
$1299.00
$169500

PREMIUM
WKST/286

5121( KIT
2MB KIT

500510010
503510-002

60.00
150.00

Portable T3100c

512K KIT
2MB KIT

PC-R.6340U
PC-PA8341U

$ 135.00
214.00

PREMIUM
«sr
386/SX

S 21400
$ 64900

Portable 73200x

2MB KIT

PC-868307U

214.00

$ 369.00
$1695.00

$ 80.03
120.00
150.00
300.00

PC15-PA83013U
PC15-PA8310U

M0292LL-A
N/A

500510-010
500510007
503510002
500510006

2MB KIT
4MB KIT

4MB KIT
16MB KIT

512K KIT
1MB KIT
2MB KIT
4MB KIT

Portable T3100SX

Portable T3200

3MB KIT

PC-PA7137U

s 35900

2MB KIT

PC-PA8301U

0 214.00

1MB KIT
4MB KIT

M6005
M6006

S 179.0)
36900

21.0113 KIT

PC-PA8304U

214.00

2MB KIT

PC-PAR:3011.i

$ 214.00

MAC PORTABLE

MACON
LASER WRITER
fliNTX

i

G

KIT
KIT
KIT
KIT

80.00

115.00
S 22560
0150090

$

80 00

S 22500

Math Co- Processor
rbe

Up to 200% Faster Than
Intel Math Co- Processor
100% Compatible - 5Year Warranty

Part

PRICE

Part

PRICE

8308716
831387-20
83087.25

Call
32500
$ 385 00

83087-33
83087SX-16
83087SX-20

485.00
5 275.00
Call

IF

,
HEWLETT
EI PACKARD

Modal

AItenory **Md

Port IE0

LASER JET
II & IID

1MB MODULE
2MB MODULE
4MB MODULE

H334438
H33444B
H33445B

$ 109.00
$ 145.00
$ 240.00

IIP 6 III

1MB
214B
3MB
46113

H33474A
H33475A
N/A
N/A

$
$
0
S

MODULE
MODULE
MODULE
MODULE

PRICE

119.00
15506
215.00
259.00

Mk Abord Other Conspaq Upgradee

TOSHIBA

Portable T5100

PREMIUM
386/16

1MB KIT
414B KIT

500510-007
500510038

9 120.00
$ 300.00

PREMIUM
386

1MB KIT
4MB KIT

5005104303
500510004

$ 160.00
9 360.00

PREMIUM
3886

1MB KIT
41.48 KIT

500510-007
500510008

S 12900
330.00

PREMIUM
386/25/165e

1MB SIMM

500710001

60.00

NEC

PREMIUM
386/33

1MB SIMM

500718-002

8500

Mode/

Afentory Ackkdl

Part 0KI

PRICE

Amer Mate SX Plus

1MB
2MB
4MB
8MB

APC-H850E
N/A
APC-852E
N/A

5 29500
5 495 00
725 00
5137500

STANDARD SIMMS
Pert0

PRICE

256 X 8-12
256 X 8-10
256 X 8-80
256 X 912
256X 9-10
256 X 960
256 X 9-70
256 X 960
1X 8.10
1X 8-90
1 % 8-70
1 % 010
1X9-80
1X 9-70
4X8-80
4X 9-80

17.00
18.00
19.00
17.00
18.00
Iseo
24.00
26.00
50.00
51.00
60.00
55.00
58.00
61 00
320.00
350 00

Portable T5200
DESK1OP T6500

Ask Abord Other Toshiba Upgrades

Board
Board
Board
Board

DRAM
Pardi

PRICE

1X 1-100
1X 1-80
1X 1-70
256-150
256-120
256-100
256-80
256-70
258-60
256 X 4-10
256 X 4-80
4464-10
4484-80
4164-15
4164-12
4164-10

$
9
$
$
$
$
$
$
$
$
9
$
$
$
$

5.50
5.75
6.25
1.75
2.00
2.15
2.35
2.55
3.35
575
000
2.50
3.00
140
185
200

EPROM/CPU/SRAPA/VRAM Also Avallable

110 MI

rite'
Part •

PME

8087-3
S 8000
8067-2
$ 117 09
8067-1
$ 155 00
80287-6
Call
802878
Call
80287-10
Call
80287XL ( 12.5 MHz) 5 229 00
80287XLT ( 12.5 MHz)
Cali
80387-16 $ 305.00
80367SX-16
5 290.00
80387SX-20 $ 315.00
60387-20
5 350.00
80367-25 $ 450.00
80387-33 $ 550.00

IIT Math
Co-processors
Partit FO

PRICE

20878
$ 175.00
2C87-10 $ 18000
2C87-12
E 21000
2C87-20 $ 25000
3C87-16
Gall
3CIPSX-16
Call
3C87-2o
a 32900
3C87-25
5 395.0)
3C87-33 $ 48500

We also carry memory upgrades for
ACER • AT&T
DELL
DTK • EPSON
ZENITH
• EVEREX • HP Vectra • SAMSUNG • SUN
Canon Printer
• SILICON GRAPHICS • WYSE
and other AT & XT clones
1228 Village Way, Unit D

Santa Ana, CA 92714 • (714) 542-8292

FAX (714) 542-8648

DEALER'S INQUIRIES WELCOME
Prices are subject to change
Circle 596 on Reader Service Card (RESELLERS: 597)

Hours 8:00 AM- 5:00 PM PST

o

Microcom Computers
A HRW Technologies Company

All Systems with Free 4 Month On-Site Warranty
Pre-Configured Computer Systems

Custom Configuration Computer Systems

Our Commitment to Service & Quality

Standard System Features:
*1MB RAM Standard
*Teac 5.25' 1.2 MB or 3.5 1.44 MB Diskette Drive
*1:1 Interleaved Hard/Floppy Drive Controller
*Enhanced 101-key Keyboard
*2 Serial & 1Parallel Port & Real Time Clock/Calendar w/Battery
*Small Footprint Casew/200 Watt Power Supply(14.9' W x16.3' Dx6.8' H)
*Tower Case w/230 Watt Power Supply (Standard for 386/25C & 386/33C)

MICROCOM 286/12
286/12 System Features, Hard Drive, Monitor & Video Card
IDE
1DE
IDE
IDE
Hard Drives:
205/18
105/18
80/18
42/28
MB/Ms
$1,499
$1,099
$1,049
$799
No Video
$1,599
$1,199
$1,149
Mono
$899
$1,724
$1,324
$1,274
$1,024
VGA- Mono
$2,049
$1,649
$1,599
Hires
$1,349

MICROCOM 386SX/16
386SX/16 System Features, Hard Drive, Monitor & Video Card
IDE
IDE
IDE
IDE
Hard Drives:
205/18
105/18
80/18
42/28
MB/Ms
$1,699
$1,299
$1,249
No Video
$999
$1,799
$1,399
$1,349
Mono
$1,099
$1,924
$1,524
$1,474
$1,224
VGA- Mono
$2,249
$1,849
$1,799
$1,549
Hires

MICROCOM 386/33C

386/25 Xmas Special w/42 MB Hard Disk
386/25 Xmas Special w/105 MB Hard Disk

ESDI
340/18
$2,699
$2,799
$2,924
$3,249

Mini- size Desktop Tower Case
Full-size Tower Case (Standard for 386/25C & 33C)

$1,299

1599

386SX/16 Xmas Special
*386SX/16 Standard System
*42 MB Hard Disk w/28 ms Access Time
ESDI
*16- bit Hires 1024 x768 Graphics Card
340/18
$2,299 *14' Color Hires Monitor ( 1024 x768)
$2,399 *Microsoft MS-DOS 3.30 or 4.01
$2,524 *Free Mouse with This Special
$2,849

386/33C System Features, Tower Case, Hard Drive, Monitor & Video Card
ESDI
IDE
IDE
IDE
IDE
Hard Drives:
340/18
205/18
105/18
80/18
42/28
MB/Ms
$2,499
$3,099
$2,099
$2,049
$1,799
No Video
$3,199
$2,599
$2,199
$2,149
$1,899
Mono
$3,324
$2,724
$2,324
$2,274
$2,024
VGA- Mono
$3,649
$3,049
$2,649
$2,599
Hires
$2,349

Options/Upgrades:

286/12 Xmas Special

*286/12 Standard System
*42 MB Hard Disk w/28 ms Access Time
ESDI
*16- bit Hires 1024 x768 Graphics Card
340/18
$2,099 *14' Color Hires Monitor ( 1024 x768)
$2,199 *Microsoft MS-DOS 3.30 or 4.01
$2,324 *Free Mouse with This Special
$2,649

MICROCOM 386/25
for 64 KB Cache, add $300
386/25 System Features, Hard Drive, Monitor & Video Card
IDE
IDE
IDE
IDE
Hard Drives:
205/18
105/18
80/18
42/28
MB/Ms
$2,099
$1,699
$1,649
No Video
$1,399
$2,199
$1,799
$1,749
Mono
$1,499
$2,324
$1,924
$1,874
$1,624
VGA- Mono
$2,649
$2,249
$2,199
Hires
$1,949

*Free 4Month On- Site Servicing Nationwide
*1 Year Warranty on Parts & Labor
*Toll-free Technical Service & Support
*No Surcharge on Credit Card Purchases
*Comprehensive 72 Hour Burn- in Testing on All Systems
*All Systems Made with pride in the USA
*Guaranteed 100% IBM Compatible

*386/25 Standard System
*42 MB or 105 MB Hard Disk
*16- bit Hires 1024 x768 Graphics Card
*14' Color Hires Monitor ( 1024 x768)
*Microsoft MS-DOS 3.30 or 4.01
*Free Mouse with This Special
*With 64 KB Cache - Add $ 300

$ 1,999
$2,299

$2,699

386/33C Xmas Special
*386/33C Standard System wrTower Case
*105 MB Hard Disk w/Quick 18 ms Access Time
*16- bit Hires 1024 x768 Graphics Card
*14' Color Hires Monitor ( 1024 x768)
*Microsoft MS-DOS 3.30 or 4.01
*Free Mouse with This Special

-

Microcom Xmas Mouse

$29.99

Add $50 Hi- Resolution 3- Button Microsoft- compatible Mouse
Add $ 150 Up to 432 dot per inch Resolution (Great for VGA)

Microcom Computers' Customers Include:

Xerox, GTE, Motorola, Raychem, General Electric, Eastman Kodak, Pacific Bell, SEGA of America, Toshiba, Genetech, Holiday Inn, U.S. Court of Appeals, NASA,
U.S. Food & Drug Administration, U.S. Dept. of Energy, U.S. Dept. of Agriculture, Lawrence Livermore National Laboratory, U.C. Berkeley, U.C. San Francisco,
Stanford University, Princeton University, University of Pittsburg, University of Vermont, Pacific Gas & Electric, Wells Fargo Bank, and many more.

To Order - Call Toll Free 1-800-248-3398
Open from 9:00 A.M. to 6:00 P.M. PST, Monday-Friday

Microcom Computers
48890 Milmont Drive, Fremont, CA 94537 - Tel: (415)623-3628 - Fax: (415)623-3620
3650- 18th Street, San Francisco, CA 94110 - Tel: (415)255-2288 - Fax: (415 255-8873
Prices are subject to change without notice Not responsible for typographical errors. CA residents please add 7.25% sales tax. No surcharge on credit card purchases.
checks require 2 weeks clearance
equivalent or better parts

Alt trademarks acknowledged. Tower is a registered trademark of NCR Corporation.

Personal and company

Microcom Computers reserves the right to substitute any and all items with

All benchmarks and specifications are for your information only and may vary from system to system. Prices do not include shipping and handling

Circle 605 on Reader Service Card

VGA

PORTABLE
5 YEARS PORTABLE

LIGHTEST &
SMALLEST
CRT PORTABLE
1024x768 RES, 256 COLOR

ALL SYSTEMS RUN UNIX, XENIX,
LAN OS DOS AND OS/2.

EXPERIENCE

386-33 200MB COLOR VGA

The BSI 386SX was the
in PC Magazine Review
See Aug. 1990 P. 109, 120
386SX 40MB SYSTEM ( Desk Top)
•386SX-16 MHz CPU, 1MB Memory ( To 4MB)
•200W P/S, 110/220V
•101 Enhanced Keyboard
•1:1 Interleave Cont. Card

ePee
on see

•1.2 MB or 1.44MB FDD
•40MB, 23ms, SCSI IDE Hard Drive
•2Serial/1 Parallel/1 Game Port
•Mono Graphic Card w/Printer Port
•12" Amber Monitor ( 720x348 Res.)

•640x480 VGA Plasma Display
•Detachable 101-key Keyboard
•200W P/S, 110/220V. 3 Drive Bays
•386-33 MHz CPU, w/ 64K Cache Memory
•1MB Memory on Board (To 8MB)
•1.2MB or 1.44MB FDD
69
•200MB 19ms HDD (To 500MB) e.3
— 2
•Serial and Parallel Ports
Sa
•External Monitor Adaptor
•Carrying Bag. Weight: 26 Lbs.
()
•Dimensions: 16 "(W) s9.75"(H) x

HDD

286-12

386SX

386/25

386/33

486/25

HDD

286-12

386SX

40MB

386/25

2189

386/33

2469

2779

486/25

3049

4109

40MB

1729

2009

2319

2589

3649

$2,2-19

286-12

386SX

386/25

386/33

486/25

40MB

799

1089

1359

1639

2759

65MB

859

1149

1419

1699

2819

80MB

1139

1449

1719

1999

3119

100MB

1139

1449

1719

1999

3119

a5- o

100MB

2519

2799

3109

3379

4439

65MB

1859

2139

2449

2879

3159

2719

3469

3779

3739

4799

100MB

2039

2319

2629

200MB

2919

3199

2899

3509

3959

3779

4839

150MB

2319

2599

345MB

3809

2909

3179

4089

4 399

4669

4239

5729

200MB

2409

2689

2999

3269

4329

345MB

3199

3479

3789

4059

5119

•Built-in 9" Amber VGA Monitor
•Speed Digital Display. 3 Dive Bays
•205W P/S 110/220V. 4 Exp. Slots
•86 Keyboard, Detachable Keyboard + $30
•AT 12 MHz System, 1MB Memory (To 4MB)
•VGAGraphic Card (256K. 800x600 Res.)
Run 48 Grey Scales VGA Internally
Run Color VGA Externally
•1.2MB or 1.44MB FDD
•100MB 25ms HDD ( To 500MB)
•Serial/Parallel/Game Ports
•Carrying Bag. Weight 26 Lbs
1)
•Dimensions: 17.5 (W) x14.1 ( D) x6.8 ( 1

CGA PLASMA PORTABLE 100MB AT
•640X400 CGA Plasma Display
•Detachable 86- Key Keyboard
•External RGB Monitor Adaptor

e119

150MB

1409

1689

1959

2239

3359

200MB

1459

1729

1999

2279

3399

HDD

286-12

386SX

386/25

386/33

486/25

345MB

2229

2489

2759

3039

4759

40MB

1449

1729

2039

2309

3369

65MB

1569

1849

2159

2429

3489

100MB

1779

2059

2369

2639

3699

•Upgrade to VGA (640 x480 Res) + $330
•Upgrade to VGA ( 1024 x 768 Res) + $ 560
•Mini Vertical Case + $50
•Regular Vertical Case + $ 100
MOTHER BOARD ON SALE
PORTABLE
286-12
MB $ 105
SKD KITS AND
386SX
MB $355
BAREBONE SYSTEMS
386-25
MB $570
AVAILABLE
386-33
MB $850
CALL FOR PRICING
486-25
MB $2.000
-386SX VGA 40MB LAPTOP LT54CC $2400
•386SX VGA 40MB LAPTOP LT5600 $2450
Prices subtect to change without notree
Coll tor return pores

9440 Telear Ave.. 04, El Monte, CA 91731

For Order Only Call Toll Free

1-800-872-4547
1-818-442-0020 Information
Customer Support: (818) 442-7038
Fax: (818) 442-4527

PLASMA PORTABLE

le

_ , r - . . • . : jULi

•386-33 MHz CPU. w, 64K Cache Memory
•1MB Memory on board ( To 8MB)

HDD

386-33 200MB VGA

150MB

386-33 200MB SYSTEM ( Desk Top)

•200MB, 19ms, ! DE Hard Drive
•Other features the same as 386SX

VGA pLAsm4

$
3,7

Fastest Machine

I
• I

PORTABLE

•Built-in SONY 8.5" Color VGA Monitor
•0.26mm Dot Pitch,
•Speed Digital Display. 3Drive Bays
•220W P/S 110/220V. 4 Exp. Slots
•86- Key Detachable Keyboard
•386-33 MHz CPU, w/64K Cache Memory
•1MB Memory on Board (To 8MB)
•VGA Graphic Card (512K,1024 x768 Res.)
External Monitor Adaptor
•1.2MB or 1.44MB FDD •
79
•200MB 19ms HDD ( To 500MB)
•Serial/Parallel/Game Ports (Speee
•Carrying Bag. Weight 27 Lbs.
•Dimensions: 17.5(W) x 14.1(D) x6.8(H)
•Bigger Case with 7 Exp. Slots Optional

150MB

2139

2419

2729

2999

4059

200MB

2179

2459

2769

3039

4099

345MB

3069

3349

3659

3929

4989

AMBER CRT PORTABLE 100MB AT
•Built-in 9- Amber Monitor
•Speed Digital Display. 3 Drive Bays
•205W P/S 110/220V. 4 Exp. Slots
•86 Keyboard, Detachable Keyboard + $30
•AT 12 MHz System, 1MB Memory (To 4MB)
•Mono or Color Graphic Card
•Amber EGA Display (option) + $ 100
•1.2 MB or 1.44 MB Floppy Drive
•100MB 25ms Hard Drive
•Carrying Bag Weight 26 lbs.
•Dimensions 17.5(W) x14 1(D) x6.8(H)
286-12

40MB

1169

65MB

1289

100MB

1499

386SX

386/25

386/33

1449

1759

2029

3089

1569

1879

2149

3209

1779

2089

2359

3419

386/25

386/33

1689

1999

2269

3329

65MB

1539

1819

2129

2399

3459

486/25

100MB

1719

1999

2309

2579

3639

150MB

1999

2279

2589

2859

3919

200MB

2089

2369

2679

2949

4009

345MB

2879

3159

3469

3739

4799

•640x480 Res. Backlit LCD VGA Display
with External Color Monitor Adaptor
•200W 110/220V PIS, 5 Exp. Slots

$2, 539

•Detachable 89-Key Keyboard
•386-33 MHz CPU with 64K Cache Memory
•1.2MB or 1.44MB FDD
•100MB 25ms HDD (To 500MB)
•Serial/Parallel/Game Ports

Best
B

u

y

1859

2139

2449

2719

3779

1899

2179

2489

2759

3819

_345MB
.

2789

3069

3379

3649

4709

HOD

286-12

386SX

386/25

386/33

486/25

40MB

1369

1649

1959

2229

3289

65MB

1489

1769

2079

2349

3409

100MB

1679

1959

2269

2539

3599

150MB

1999

2279

2589

2859

3919

200MB

2059

2339

2649

2919

3979

345MB

2839

3119

3429

3699

4759

486/25

150MB

COLOR EGA CRT Portable Available
IBM PC 91 rAT are registartd trade marks ol IBM Inc

Circle 581 on Reader Service

386SX

1409

•9.45 -(H) x7.9 -(D) x15.7"(W), 23LBS

200MB

All order tvial be slupped by UPS COD calihier'• cheek. Ceenmy Check on approval

286-12

40MB

386-33 100MB VGA LCD PORTABLE

ee9

HDD

e;
119

HDD

Card (RESELLERS: 582)

-LCD CGA 640X400 Res Portable Less 5120
-LCD EGA Model Available

Call

All Merchandise FOB El Monte

WHAT'S NEW
PROGRAMMING
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Spinnaker
Adds to Plus

Visual PC-toMainframe
Programming Tool

.
›1e
.

E

asel says its new visual
programming tool simplifies the process of creating a
PC application for accessing
3270-based host systems.
Called CommBuilder, the tool
lets you build an application
as you interact with the host
computer. Generated code
works with Easel/DOS or Easel/2 (for OS/2), the company's graphical application
development system.
As you access and interact
with a3270-based system,
CommBuilder presents the
host screen in awindow. After
the session is over, ConunBuilder automatically generates the communications portion of the Easel code required
by the application. You can
use CommBuilder on-line or
capture host screen images
for later coding.
As CommBuilder presents
the host screen to you, it uses
color coding to identify protected fields, assigned fields,
watch characters, and unprotected fields. The tool can interface with Layout/CUA for
DOS, Easel's tool that lets you
design and generate agraphical user interface for Easel (the
company hasn't yet released
Layout/CUA for OS/2). You
can use CommBuilder to assign links between host
screens for programming an
Easel application that
navigates through several
host screens.
CommBuilder runs under
DOS and generates code for
use with Easel/DOS or Easel/2. It requires DOS 3.0 and
1MB of RAM.
Price: $ 1900; Easel/DOS
and Easel/2, $7500 each.
Contact: Easel Corp., 600
West Cummings Park, Woburn, MA 01801, (617)
938-8440.
Inquiry 1181.

72NE-20
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Unprolc,ted
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Link Entry

ink Intormation
FROM Screen
prof teal

Inched Waldo Entry
To Screen Name:

prof ssched

Give Up Time 1.01 sect :

2

Settle Time (. 01 sect :

z

Watch Criteri•
Elt No X
0 Cursor AI K.21. Y.5)
Charade,

Message to show during WatchAndWail:

Message to show It WatchGavellp:
t red. tch CHARACTER

Working with CommBuilder, you create the communications
portion of your PC-to-3270 application by interacting directly
with the host screens.

ParcPlace
Opens Up
Objectworks \ C + +

P

arcPlace Systems has
I— opened up Objectworks,
the set of tools that helps you
find, understand, and reuse
existing C++ code. No
longer are you required to use
default tools like the Sun C
compiler. Objectworks \ C + +
2.0 supports traditional Unix
tools for C preprocessing, C
compiling, and linking, the
company says.
Objectworks helps you analyze C++ code, even if it's
not your own. The Objectworks \ C+ + inheritance
browser draws class inheritance trees and supports multiple inheritance, so that you
can view existing class relationships in graphical form.
Also included is an error
browser, aC + + Translator
using AT&T's Language System 2.1, and asource-level
debugger.
The optional ObjectKit \ C + + includes AT&T's
Standard Library and Standard Library Extension, acollection of 15 general-purpose
C + + libraries. It also has the
NIH C + + libraries.
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Objectworks \ C+ + 2.0
requires 12 MB for the Sun-3
and SPARCstation.
Price: $3000; ObjectKit \ C++, $500.
Contact: ParcPlace Systems,
Inc., 1550 Plymouth St.,
Mountain View, CA 94043,
(415) 691-6700.
Inquiry 1182.

STSC Plans APL for
IBM's System/6000
0

TSC, developer of APL,
known for its ability to
perform complex and ad hoc
analyses on large quantities of
data, says it will release a
version of the language for the
IBM RISC System/6000 by
the end of this year or early
1991. Currently available for
the 386, DEC workstations,
and the SPARCstation, APL
is used for actuarial work, currency trading, customer
tracking, and other applications, the company says.
APL interfaces with languages like assembly and C.
STSC says APL excels at matrix manipulation and supports
nested arrays within asingle
element of other arrays.
Price: $3000 and up.
Contact: STSC, Inc., 2115
East Jefferson St., Rockville,
MD 20852, (301) 984-5000.
Inquiry 1184.

pinnaker Software developed the Plus Software
Slot Developer's Kit for
creating new object classes and
customized extensions for the
Plus programming language.
You can use the kit to create
applications that can run unmodified on the Mac and
IBM PC with Windows or
OS/2 Presentation Manager.
Four categories of extensions are possible with the kit.
Software Slot Objects add a
new object class to Plus, with
all properties of the new object defined by you. Once you
create and compile the new
object, it goes in the same
folder as Plus, and you access
it like any other object. Another category, External
Draw Objects, already have
some properties defined in
advance, since they are designed to display information
on-screen. However, you determine the source and form of
the displayed information,
whether it be abar graph,
chart, or other data
representation.
Two other categories,
Software Slot Commands and
Software Slot Functions, let
you extend Plus. When you use
these extensions to add new
commands and functions, you
can define an unlimited number of arguments and customized syntax, giving you
greater flexibility than with
external commands and external functions, according
to the company.
Price: $695.
Contact: Spinnaker Software
Corp., 201 Broadway, Cambridge, MA 02139, (617)
494-1200.
Inquiry 1183.

Hard Cards

The Tandy Enhancement Specialists!

Complete and ready to install, pre-formatted, Tandy/IBM
switchable. FREE liard Disk managment, Speed software.

Offering you the highest quality products for the lowest prices guaranteed....
If you see it advertised for less call us....
EX / IDC Floppy Drives

21 MEG....240.00
32 MEG....265.00
42 MEG....315.00

These external disk drives are
the same drives you buy at
Radio Shack but at sale prices.
5.25 inch 360K. . 129.00
3.5 incl. 720K . .. 129.00

AutoPark

Lotto Luck

Over 23 different ways to track and pick lotto
the life of your hard disk or hard card. Simply
numbers. From pick 7to pick 3its all here.
install the line AUTOPARK in your autoexec.ba Graphs, charts, and diagrams arc used to help
you pickthe winners. Artificial intelligence,
file and the program is installed. The program
will sit in the background of other software and Statistics, and odds making are all apart of this
excellent value. If you win we would appreciate
wait If you do not access your hard disk inside
ht ifyouwould rememberwho recommeded
of 30 seconds then Autopark will park the hard

Hand Scanner
Thisdevice will scan pictures
right into your computer. It
comes complete with software
and instructions. Full 2year
warranty! ONLY

$219.00

this package. Thousands already sold order
today. $3495

$ 19.95

EMS Memory Boards
Run more programs using the newstandard in memory
upgrades, Expanded Memory. Supports LIMM version 4.0
other vendors charge you for this option. Holds up to 2Meg,
Board w/OK
139.00 13oard w/1MEG ..... 299.00
Board w/2561(..
Board w/512K

liard Card Kit

189.00
229.00

Board w/1.5MEG... . 319.00
Board w/2M EG
379.00

System Memory U_pgrades

Fully guaranteed to work in your system. rested in sets and as
individual chips to insure quality. Easy to install, Lifetime warranty!

.nd 8bit controller cards
to create hard cards.
Jniversa I

29.00

SMU1000 - Upgrade anySX, EX, orla from 384K to 640K...38.00
SMU2000 - Upgrade any SL or SL/2 from 384K to 640K ... . 45.00
SMU3000 Upg,rade any TX from 640K to 768K for only
38.00
SMU4000 - Upgrade any TL or Tlf2 from 640K to 768K
SMU5000 - Upgrade your 3000NL to 640K for only

Full two year guarantee.

38.00
45.00

Free Shipping !!

Super Mouse Deal
This fully Microsoft compatible mouse has three buttons
and comes complete with software and 25-9 pin adptr.
$39.00

Controllers
RLL 8bit ... 549
MFM8bit..S41

"The complete guide to the Ta•dy
1000EX and 10001IX computers.'
Everything you ever wanted to know about
these two unusual computers. Find out how
to use normal style con troller ca rds in this
system. You can make these systems faster
and even use hard disk on them. Many products
currently available are evaluated and tested so
you will understand the benifits before you buy.
Your EX/I-DC will do things you never dreamed of
and this guide mill show you how! $ 17.95

Hard Drive

FROM 256K -> 384K plus adds 2 slots . 145.00
FROM 256K -> 640K plus adds 2 slots . 175.00

Everything you need to use ahard drive on an EX / I
IX
computer system. External Drive, Controller, and cables.
Switchable to regular computerstyle card slot in seconds.

10 MEG....259.00 42 MEG....433.00
21 MEG....335.00 49 MEG....495.00
32 MEG...385.00 68 MEG....535.00

Hard Drives

Com plete wi th hard drive, controller, cables, softwa re,
and instructions. NOW FREE SPEED SOFTWARE!!!
21 Meg 40s MFM- 225.00 63 Meg 22s ALL- 399.00
32 Meg 40ms RLL - 239.00 85 Meg 28s SC -479.00
42 Meg 39s ALL - 269.00 122 Meg 28ms SC- 749.00
SPECIAL • 49 Meg 29s RLL- 365.00 • SPECIAL

IDE Drive Solutions
The newest thing in hard drive systems is IDE and we have
them! Does not use aslot, utilizes theIDE interface built into
the SI...2,T1J2, and Tandy's new line of PC compatibles.

20 MEG...259.00

Com plete with bracket
screws, and cables. Use
J.ith 3.5 inch hard drives

EX / HX Memory Expansion
These upgradeswill expand the memory on your 1000EX
or100011X Simple to install.

EX / HX Hard Drive Systems

This great software package will really extend

disk heads. This prevents data loss.

Proprinter / Epson
compatible... $ 169.00

FLoppy Drives

360K internal drive kit
720K internal drive kit
1.2 Meg internal drive kit
1.44 Meg internal drive kit

MODEMS
The absolute best price in quality modems.
Fully Hayes ( tm) compatible includes and
includescom munications software.

300 - 4800 using software

119.00

Floppy Clock
39.00
Does not use aslot and plugs into the
back of your floppy drive.
EX / ¡ IX Clock

69.00

Does not use slot.

Video Upgrades

=Speed Upgrades

Both of these upgrade packages come
comecompletewithmonitorand
controller card. 30 Day money back
guarantee. Works in all the Tandy

Your computer is not operating at its
maximum potential. Unlock the power with
thesesimple to install speed enhancers.

models and XT except the 1000EX
and 100011X
EGA 8349.00

Computer Peripherals Direct, Inc.
409 11th Street Huntington, WV 25701
ORDERS 1-800-328-3387 FAX304-529-0248
AMEX, MasterCard, Visa, C.O.D. accepted.

Hayes is aregistered traden ame

69.00

77.00
93.00
139.00
145.00

SideClock
47.00
Does not use aslot and comes
with all the software you need to install.

4800/9600 modem/faxboard . 249.00

$239.00

Dealer Discounts Available

. 55.00

300,1200,2400 Baud internal

Slots & More
This revolutionary product will allow you to add three expansion slots
to yourcomputer. Comes complete with a200 watt power supply, cooling
fan, Hard Drive LED and power switch. Will work in all the Tandy Models
as well as XT's and Krs. Order now and beat the rush !!!

Tandy is aregistered trademark of Tandy Corp.
IBM isa registered trademark of International Business Machines

40 MEG...309.00

These floppy drives cany afull 1year warranty and will work
like acharm. Add high density storage capabilities to your
computer for less! High density drives include controllercard.

300,1200 Baud internal
Star NX 100011
Quanitity buyout allows
us to pass great savings
onto you the customer
180CPS, NLQ mode,
8built in fonts, tractor
and friction feeds. IBM

50 MEG...379.00
65 MEG....429.00
86 MEG....539.00

VGA $459.00

1000,1000A,1000SX

24.00

1000SL, 1000SW

34.00

1000EX, 1000RX
PC Sprint

25.00
75.00

The -now te Guide to Upgrading Your Tandy
1000 Series Computer.
This comprehensive guide will
explain the differences between
your machine and the standard
PC. It will help you make your
1000 seriescomputer more useful
and extend its practical life. Covers
theentire1000 line from the original
through the EX / HX on to the 1000TL
Read about upgrades which you can
make before you buy them. There
are several topics covered from speed
to memory to graphics and much,
much more.
$ 17.95
llousalids of copies already sold!
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WHAT'S NEW
EDITORS

AND

LIBRARIES

Spreadsheet
Functions in
Your Database

Develop for
Windows Without a
Low- Level Plunge

R

nowledgePro for Windows lets you create sophisticated applications that
can directly run other DOS
and Windows applications
without requiring you to delve
into alow-level language.
KnowledgePro handles the
difficult memory management
problems of Windows, letting
you concentrate on the application, Knowledge Garden
says. Windows screen objects,
fonts, icons, and bit-mapped
images can be handled using
one-line commands. Topics,
the basic building blocks of the
program, lie in wait for a
particular event to occur.
Knowledge Garden says
experienced Windows programmers can use KnowledgePro to quickly prototype
applications.
Price: Windows version,
$695; DOS version, $495.
Contact: Knowledge Garden, Inc., 473A Malden
Bridge Rd., Nassau, NY
12123, (518) 766-3000.
Inquiry 1187.

aima, developer of C
products for the design of
databases that combine relational- and network-model
technologies, now has alibrary of linkable functions for
embedding spreadsheet capability in your application.
Applications created with
the PowerCell Spreadsheet Library let you analyze and
otherwise manipulate data
without having to export to a
spreadsheet, perform the analysis, and reimport the
changed data to the database.
The library can function
as astand-alone library, letting
you add its capability to other
applications. Built-in file access functions let you import
and export data from WKS,
WK1, DBF, and ASCII formats. The PowerCell Spreadsheet Library supports avariety of operating systems,
including DOS, Windows,
OS/2, Unix, Xenix and SunOS.
Price: $695 and up.
Contact: Raima Corp., 3245
146th Place SE, Suite 230,
Bellevue, WA 98007, (206)
747-5570.
Inquiry 1185.

. CIRCLE CPP
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With the PowerCell Spreadsheet Library, you can develop
database applications with built-in spreadsheets.

TAGS Function
for C, C + + Added
to PI Edit

P

IEdit 4.0, asoftware
development system for
DOS, OS/2, and several versions of Unix, lets you use
third-party tools to make,
link, debug, or execute your
application, all from within
the PI Edit environment. A
new TAGS function goes
through your source code and
creates adatabase from
which you can reference any
function or element by name,
without knowing its location.
Initially available for C and

38

Lines: 66

los

33

uoid Circle:Jilde(uold)
( unsi ned iut Ten Color
olor
etcolorU:
í i setcolor(getbhcolor());
Visible . false;
circletX, Y, Radius);
setcolor(tempColor);

to saut current color
set drawing color to backgrouwd
/ draw in background color to erase
set color buck to current color

2 FSTREatill
rre
I,:
— " t• parbefstreaabase, public

>

_Cdecl fstrean():
_Cdecl fstrean(const char.,
_Cdecl fstrean (int);
_Cdec ) fstrean(int _ f, char
_Cdecl -fstreanil:
„

fllebufa Cdecl Hind();.
void
_Cdecl open(const char

PI Edit 4.0, asoftware development system, lets you do all your
programming in one environment.
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C+ + ,the TAGS function
should support dBASE and
Pascal by the end of the year.
For programmers with a
Unix background, the new version has avi keyboard interface, which lets you toggle between vi and PI modes.
While in vi mode, you still
have access to all PI's commands, Iliad Group says.
Version 4.0 lets you save
your workspace, quit, and return to it in restored condition, saving you time from having to get up to speed at the
start of your next programming session.
The MS-DOS version can
remove itself from memory
when it executes another application, storing itself in EMS
or disk memory. Supported
versions of Unix include SCO
Unix and Xenix, Interactive
Unix 386/ix, and AT&T
systems.
Price: MS-DOS version,
$195; PI for OS/2, $249; PI for
Unix, $349 and up.
Contact: The Iliad Group,
Inc., 77 Geary St., Fifth
Floor, San Francisco, CA
94108, (800) 473-2053 or
(415) 563-2053.
Inquiry 1186.

V

iewpoint Systems'
V graphical-user-interface
development tool lets you
create applications for seamlessly linking Windows 3.0
applications with IBM mainframe data through Dynamic
Data Exchange.
I/F Builder 2.1 also lets
you cut and paste 3270 mainframe data with an application for further analysis or
graphing. The program supports Microsoft Word and
Excel for now.
Price: $ 17,500; run-time
component, I/F Manager, $395
per workstation.
Contact: Viewpoint Systems, Inc., 1900 South Norfolk St., Suite 310, San
Mateo, CA 94403, (415)
578-1591.
Inquiry 1188.

With aLAN installed by Glasgal, you'll be up and
running every day, like clockwork. We guarantee
network performance, uptime and response time in
writing. Our team of expert engineers design networks
to meet the needs of worldwide organizations and inPC FI
SERV
dividual departments. PostTCFVIP
IBM
ADAPTER
HOST
installation support includes
IBM 3274
complete training.
GATEWAY
SERVER
X 25
Our LAN installation
GATEWAY
SERVER
guarantee is delivered by 32
PAD
PC
IBM% 25
nationwide and international
SOFTWARE
327 6
DRIVER
field service offices. With
CRT
ADAPTER
over 16 years' experience
GATEWAY
supporting complex data
SERVER
communications systems,
RING TO BUS
CONV.
your LAN is in good hands.
BUS
STARLAI4
ONVERTER

At Glasgal, we advise our clients on selecting, installing and tuning LAN systems every day. We know
how equipment from different vendors will perform
when attached to a LAN, and how cabling and interface requirements vary for
each configuration. Day in
and day out, we'll help you
to make the right choices.
X.25
To find out more about
X.25
HOST
P DN
our LAN installation guarantee, call the Glasgal LAN
Group at 201-768-8082.
Or write, LAN Group:
151 Veterans Dr., Northvale,
New Jersey 07647.

STARLAN NUB

TOKEN
RING
«BPS

=

I

GLASGAL
2

COMMUNICATIONS, INC.

Guaranteed LAN Installations
Metro NY/N1 201-768-8082
Connecticut 203-834-1414
New England 617-449-7470

Pennsylvania 215-623-9654
412-937-1510
Wash., D.C. 301-921-8825

Georgia 404-952-7778
Florida 305-753-9600
Michigan 313-455-4649
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Minnesota 612-545-2625
Illinois 708-705-6660
Texas 214-578-8232

N. California 415-935-8727
S. California 714-380-0161
Washington 206-869-1004

BET ON A DERBY WINNER...

386/33C-200 PRO
• Intel 80386-33, 32-bit
• 4M RAM 64K Cache
• 200M Hard Drive 15ms

New System

New System

$3,395.00
286/12-40 KEY

$2,195.00
286/12-65 KEY

.

ALL DERBY COMPUTERS FEATURE

386SX-100 PRO
• Intel 80336SX
• 2M RAM
• 100M Hard Drive, 25ms

4,
0

•
•
•
•

1.2M 5.25" and I.44M 3.5"
2SerieParallel/Game Ports
MS-DOS v4.0I/GW BASIC
KEYS feature desktop cases

•
•
•
•

386SX-40 KEY

16-bit VGA 1024X768 w/512.1(
VGA 1024X768 Color Monitor
101 Key Tronics Keyboard
PROS feature mid-size towers

386SX-65 KEY

• Intel 80286-12, 1M RAM

• Intel 80286-12, 1M RAM

• Intel_ 80386SX, 2M RAM

• Intel 80386SX, 2M RAM

• 40M Hard Drive 28ms

• 65M Hard Drive, 33ms

• 40 M Hard Drive. 28ms

• 65M Hard Drive, 33ms

• Eight-In-One by Spinnaker

• Fight-lo-One by Spinnaker
• Dexxa Mouse w/ Paint

• Eight-In-One by Spinnaker

• Eight-In-One by Spinnaker

• Dexxa Mouse w/ Paint

• Dexxa Mouse w/ Paint

• Dexxa Mouse mg' Paint

$1,495.00

$1,595.00

$1,795.00

1,895.00

3865X-40 PRO

386SX-65 PRO

386/25-65 PRO

386/25-100 PRO

• Intel 80386SX

a Intel 80386SX

• Intel 80386-25, 32-bit

• Intel 80386-25, 32-bit

• 2M RAM

• 2M RAM

a 4M RAM

a 4M RAM

• 40M Hard Drive 28ms

a 65M Hard Drive 25ms

• 65M Hard Drive 25ms

• 100M Hard Drive 25ms

$1,895.00
386/25C-65PRO

$1,995.00
386/25C-100 PRO

$2,695.00
386/33C-100 PRO

$2,495.00
386/33C-65 PRO

• Intel 80386-25, 32-bit

• Intel 80386-25, 32-bit

• Inte180386-33, 32-bit

• Intel 30386-33, 32-bit

• 4M RAM 64K Cache

• 4M RAM 64K Cache

• 4M RAM 64K Cache

• 4M RAM 64K Cache

• 65M Hard Drive 25ons

• 100M Hard Drive 25ms

• 65M Hard Drive 25ms

• 100M Hard Drive 25ms

$2,695.00

$2.895.00
• 30 Day Money Back Guarantee

$2,795.00

$2,995.00

100% IBM Compatible

• 72 Hour Barn-in Testing • Toll Free Tech Sapport
• All systems built in the USA
u One Year Warranty

°orb gTe

r yTe

• Hours: 900 to 6:00 M-Sat Cer. • We Accept (no surcharge)
• Shipping Charge: Keys: $35.00 «

n

Pros: $45.00
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1- 800- 24- DERBY
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COMPUTING AT CHAOS MANOR
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Jerry Pournelle

WORKING S
MART

That was no problem, although Ikept
wondering what the machine would do
with no CPU. However, the Cheetah
motherboard has asmall LCD that tells
precisely what is going on in the boot-up
process. We were hung at stage 26 (it
should go to FF), and apparently that's
Failure Modes
well before the system ever gets to the
Doing this makes you reset the machine
i486 chip. Ipulled all the boards.
often, which shouldn't be aproblem; but
"Same error," Ireported. " Stops at
suddenly
the
Cheetah
486
wouldn't
come
his month we had the oddest
26."
up.
It
reported
a
memory
error
on
startpair of computer failures Iever
Long silence. " I'll call you back."
up; and it did that every time. Very conheard of. They're also instrucThe
next step sounded alittle weird.
sistent.
tive. First, the Cheetah 486:
"Take the machine, take the boards out
Icalled Gene Sumrall of Cheetah. InAlex was working with QEMM-386 and
of it, turn it upside down, and beat on it,"
cidentally, Cheetah was recently bought
Desqview, trying to get the largest posIwas told. " Ron [Cheetah guru Ron Sarby Northgate Computer Systems. They
sible working memory space—what in
tore] says there may be alittle bit of metal
also hired key Cheetah people, including
CP/M days we called a transient proshorting the address lines."
Gene and Ron Sartore. Northgate's Art
gram area—by packing mouse drivers,
Well, OK, Ithought. Iturned the maLazare says he'll keep Cheetah intact as a
buffers, and other such stuff up into the
chine over and tapped it. Then Itried the
high-end product line, which means that
area between 640K bytes and 1megavacuum cleaner, used canned air from
buyers will get Cheetah engineering
byte, what we're learning to call high
the cleanup kit, and looked at every
backed by Northgate technical support
memory; the more you can stuff up there,
board slot with astrong light. Ithought I
and financial resources; that's going to
the larger the TPA you'll have. Alas,
found abit of metal. Gloat. Turn on the
be one formidable high-end system.
sometimes this can be tedious work.
machine. " Same problem."
Gene was understandably upset. My
It's tedious because most video board
The next step was anew motherboard,
Cheetah 486 was an early production
manufacturers do not tell you what areas
and to be sure it was installed right, they
model, and it had been tested nine ways
of high memory they are going to usurp,
sent in Larry Aldridge, the local Cheeto Sunday before being sent to me.
nor indeed how large their BIOS is. You
tah distributor. Incidentally, Larry is
"Video board," Gene said. " When
can learn only by trial and error. In genalso going to work for Northgate, as adisomething like that happens, it's genereral, the faster the video board, the more
rector of product development. He delivally the video board."
likely it is to be amemory hog; and if it
ered the motherboard. Installed it, and
"Right," Isaid, and got out my trusty
uses the Tseng Laboratories' chips and
turned on the machine.
Video Seven board, which, if not as fast
has five crystals on-board, it's likely to
Same error.
as the Micro Labs board, is about as relibe not only very fast and very reliable,
"Power supply," Larry said. " Except
able as they come. It took about 2 minbut also capricious in its memory wants.
that
Inever heard of this kind failing."
utes
to
put
in
the
Video
Seven
board
and
For example, the Micro Labs video
He borrowed my voltmeter and fooled
turn on the machine.
board in the Cheetah 486 is extremely
around abit. " Something's pulling down
I got the same error reading. Call
fast, has five crystals, uses Tseng chips,
the regulated voltage," he decided. But
and is wonderful for those who want a Gene again.
we couldn't figure what. It looked like
The
Cheetah
486
is
built
up
with
a
high-end board for graphics or CAD; but
there was nothing for it but to replace the
motherboard capable of going up to some
it also grabs high-memory areas without
power supply, too. Then Larry had an
incredible
speed
and
a
board
that
carries
warning, which can crash systems using
inspiration.
the i486 chip and its associated glue
QEMM-386, as Ifound out when the
"Keyboard."
chips. This lets you swap for afaster sysRailroad Tycoon game locked up tighter
"Keyboard?" I shook my head.
tem when faster i486 chips become availthan adrum.
"OK."
We disconnected the keyboard
able.
Cheetah
sent
a
new
CPU
board
by
The only remedy is to exclude the right
and got out another. Turn on the maFederal Express. Iswapped. Same error.
memory areas from QEMM-386 in the
chine. The LCD went past 26, on up.
By now, Gene was ready to tear out his
CONFIG.SYS, reset, and see if the sysThe hard disk clicked over. The machine
hair. " Can you take all the boards out,"
tem crashes. If it does, do ahardware rebooted fine. Clearly, some kind of short
he
said.
set, change the CONFIG.SYS, and do a

Diagnostic equipment,
portable computers,
and better ways of
working on the road

software reset; test for crash; and so
forth. Now, of course, you can just exclude vast areas of memory, but that defeats the purpose of using QEMM-386.
It's better to do the trial and error.
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in the keyboard was pulling the power
low, which made the machine believe it
had amemory error.
There was only one problem: that keyboard is a Northgate OmniKey/Plus in
the " Pournelle configuration," with the
Backspace key next to the P, where God
intended it to be. There aren't many of
those in the world, and Isure hated the
idea that one of mine (Ihave four) didn't
work properly.
Inspection showed that the keyboard is
held together with six screws. Iopened it
up. Everything is modular, and nothing
falls apart; no problem. As Iremoved the
keyboard from the case, something fell
out. A scrap of metal, Ithink; it vanished
behind the cushion of the couch. Meanwhile, other stuff fell out, nutshells,
crumbs, bits of popcorn. Ishook everything out, vacuumed it, and put it back
together, said aquiet prayer, and plugged
it back into the Cheetah.
No problem. Everything works fine
and has for acouple of weeks now.
Meanwhile, we solved asecond problem: the old Zenith Z-248, one of the
early 286 machines, still does service in
education, but it recently began having

developed. Then, by accident, Imoved
the 110-volt power cord—and the machine rebooted.
Turns out there's something wrong inside the power cord. You can't see anything wrong by inspection; and, naturally, we didn't send that power cord out
to Heath/Zenith with the machine. Sigh.
There are two morals to the story, one
major and one minor. The minor one is,
go clean your keyboards out. If you're
not sure that you can get them back together, it's probably best not to take them
apart. But Northgate keyboards are no
problem, and you can at least vacuum the
others. I've also found that washing keyboards out with warm water (Ijust take
mine into the shower) and drying with
problems on boot-up. If it ever got past
/ow heat from ahair dryer will fix sticky
the boot problems it was all right, but as
keys and generally spruce up their apBill Godbout says, " If the error rate is
pearance, as well as remove foreign obhigh enough to measure, it's too high."
Zenith has built-in diagnostics in their jects.
The major moral of the story is clear:
ROM monitor, but running that all night
if you have aproblem, it could be anydidn't find anything. Ididn't have time
to do much more with the machine, so I thing. We knew that back in CP/M days.
sent it to the local Heath/Zenith store.
Diagnostics
Alas, they couldn't find anything wrong
All this got me looking at diagnostics.
with it at all; but when Igot it back here
Alex and Barry Workman recommend
and put it on the bench, the same problem

he major

moral of the story

is clear: if you have a
problem, it could be

anything. We knew that
back in CP/M days.

Compact
esk.
This pocket-sized box instantly turns a
portable computer into alaptop office.
Introducing the WorldPort 2496" portable
fax and data modem.

use anywhere. Via Bell or CCITT standards.
It even sends and receives fax and data
messages unattended or while you run other
applications.

Get the WorldPort 2496. It adds the power of
your office to the portability of your laptop.
And the advantages of afax to the convenience
of your desktop.

If your business is like most, fax is away of
life. The WorldPort 2496 is the fax of life on
the road.

Suddenly, alaptop in the field is afull communications center. With up-to-the-minute
incoming from your host. Overnight outgoing
to the branches. And on-the-run faxes to any
client. Over pay phones, hotel phones and
PBXs worldwide.

Call us today at 800-541-0345 (in New York,
516-261-0423) for more on the WorldPort line
and the dealer nearest you.

Weighing less than 8ounces, with battery, it
also runs on AC power and connects to Rills
or optional acoustic couplers for public phone

WorldPort 2496 is atrademark of Touchbase Systems, Inc.
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Touchbase Systems, Inc.
160 Laurel Avenue
Northport, NY 11768
(516) 261-0423
Fax (516) 754-3491

1989 Touchbase Systems, Inc
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Everything You Ever Wanted In UNIX.
And Less. $99.95.*
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.

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.

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.

SMALLER, FASTER...BEI1ER.
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
the IBM-PC/AT
and compatible
286 or 386
based machines.

Santa Cruz
Operation's
XENIX 286,
Version 2.3.2

No. of Manuals

1

No. of Disks

4

8
21

Kernel Size

64K

198K

Install Time

20-30 min.

3-4 hours

Suggested Disk Space
Min. Memory Required
Performance'
Price

10 meg

30 meg

640K

1-2 meg

38.7 sec

100.3 sec

$99.95

$1495.00

'Byte Exed benchmark,1000 iterations on 20 MHZ 386.
Hardware requirements: 1.2 meg 5Va" or 1.4 meg 3I/2" floppy, and
hard disk. SCSI device driver available soon. Doe not run on
Microchannel machines.

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 1-708-291-6700)
60-DAY MONEY BACK GUARANTEE!
Mark Williams
Company
60 Revere Drive
Northbrook, IL 60362
*Plus shipping and handling. Coherent is atrademark of Mark
Whams Company. UNIX is atrademark of AT&T. XENIX is a
trademark of Microsoft.
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Finally, afast, powerful text
editor that integrates your
favorite
programming
tools and uses
no memory!
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Mouse support
Pull-down menus
Columnar blocks
1000 Level Undo
Regular Expressions
Small 70K, super fast
DOS, UNIX/XENIX, 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. Run not only popular compilers, but all of your favorite tools from
within the editor. When shelling to DOS,
VEDIT swaps itself and any desired TSRs
out of memory to give you more memory
than when you entered VEDIT.
Only VEDIT gives you the advantages of
a 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 small and
lightning fast. Edit text and binary files of
any size, even 100+ megabytes. Installation is trivial; VEDIT.EXE and an optional
help file are all you need - no overlays, no
configuration files.
Other features include multiple file editing,
windows, unlimited keystroke macros,
"hot keys", context sensitive help, word
processing, automatic indenting and total
configurability. VEDIT has been the
choice of 100,000 programmers, writers
and engineers since 1980.
VEDIT PLUS adds apowerful "off the cuff"
macro programming language, complete
with source level debugging.
VEDIT PLUS - $ 185 for DOS, $285 for
UNIX/XENIX. Call for afree demo today.

Green view
P.O. Box 1586, Ann Arbor, MI 48106
(313) 996-1299 Fax ( 313) 996-1308
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that problem nicely.
In fact, GrandView is good enough
that Icould use it to write this column.
Most of the word processing commands
work as you'd expect, and there's mouse
support. Like Q&A Write, GrandView
incorporates many of the old WordStar
Control-key commands, meaning that
touch-typists don't have to bother with
cursor keys and PageDown and Controlcursor keys, and the other stuff that tries
to get your fingers off the home keys.
Ionly installed GrandView 2.0 last
week, but Ifind that I'm using it a lot
more than Idid the old one; mind you, I
used the old version quite abit. All my
old outlines read right into the new version without problems.
If you do much expository writing and
you haven't tried an outline program,
you may have the wrong idea about what
they do. Icertainly did: my previous experience with outlines came from high
school, when Iwas required to write and
turn in an outline before Icould write an
essay.
No doubt the exercise was good for my
soul and helped me organize my thoughts
in later years, but at the time Ihated outlines passionately; consequently, when
outline programs first appeared, Idismissed them with my most cynical sneer.
I'd probably still be doing that if Jim
Baen, my once and future editor and publisher, hadn't persuaded me to give them
a try. Jim was right: outline programs
really are useful.
You don't use them as my high school
teachers demanded, as akind of preliminary draft when you already know what
you're going to say. That may work for
some people, but Ifind it's about as easy
in that case simply to tear into the subject, write everything Iknow, and, with
the magic of word processors, edit the resulting mess into coherence. No: an outline program comes into its own when
you haven't the foggiest notion of what
you're going to say.
Organizing Your Thoughts
It was already plenty good, but SymanAs an example, in addition to the report on the U.S.S.R. Idid for BYTE, I'm
tec has improved GrandView alot. New
working up amuch longer version that I
features of version 2.0 include the ability
intend to integrate with another essay on
to import and export Q&A Write files—
that helps me alot—and new screen orgathe strategy of technology in this new
age. That means Ihave to include firstnization. One problem with an outline
hand impressions Igot in Moscow, inforprogram is that as you indent farther and
mation Iwas given by people while Iwas
farther, you eventually get all the way
over to the right, with no room for furthere, reports from books and periodither work. GrandView has always had a cals, and strategic stuff from my earlier
works. The result is ahaphazard jumble
hoist command, which fills the screen
of thoughts in no discernible order.
with what you're working on, but that's
Item: pictures of young provincial connot always optimum either; sometimes
scripts paying a ruble- 10 percent of
you want to see some of the other subtheir monthly salary—to have their picheads in relation to what you're entering
ture taken on Red Square in front of
now. Anyway, the new version solves

two products: a software diagnostics
package called CheckIt, and ahardware
card called Kickstart.
CheckIt, from Touchstone Software,
produces detailed reports, does exhaustive memory tests, and generally does
about all asoftware diagnostics package
can do. It's the kind of thing that you
don't need often, but when you do need
it, you need it bad. Of course, it can operate only if the computer is working.
Kickstart I, from Landmark Research
International, works on dead computers.
Machines that use 286 and higher chips
generate what are called power-on self
test codes during the start-up process.
Some of these may be interpreted and put
up on the screen by the BIOS, but most
are not, and anyway the machine may not
get that far. The Kickstart board displays
the POST codes through LEDs on the
board itself. You can then look in the supplied documents to see what they mean.
Alas, not all clones use the standard
POST codes. Landmark has documented
all they could find, but with some clones,
all you can do is look up the standards
and guess. That will probably be helpful,
but it's better if you are getting standard
information.
By the time you read this, there will be
a Kickstart II, which will check that
power is within 5 percent of standard
(Kickstart Ijust looks to see that there is
power) and will use an LCD rather than
LEDs. Barry Workman says the current
one is plenty good: he has to maintain
systems for many clients and would hate
to live without Kickstart.
The company also makes diagnostic
disks to test the alignment of floppy disk
drives; if you get alot of retry errors, you
might give that atry. Of course, nowadays the remedy for floppy disk drive
problems is to use a head cleaning kit,
and if that doesn't work, just replace the
drive. They're cheap enough.
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UNINTERRUPTIBLE POWER SUPPUES
TOTAL POWER PROTECTION
* BLACKOUTS

* UNDERVOLTAGE

* BROWNOUTS

* SURGES

* OVERVOLTAGE

* SPIKES
* EMI/RFI

STANDBY UPS MODELS
• Sinewave output - 1 millisecond
transfer time

UNICATIONS
INTERFACE

• Communications interface and
external battery packs available
for extended run times

For Unattended
System Shutdown

• 250 VA To 2300 VA

ON-LINE UPS MODELS

COMPATIBLE WITH:

• 500 VA To 5,000 VA

•Novell

• Static By-pass Standard

•LAN
Manager

• True On- Line - Sinewave outputs

•ALTOS

• Communications Interface and
external battery packs available
for extended run time

•BANYAN

LISTED

•VINES
•System V
UNIX

NETWORK MANAGER
• Shutdown software for
unattended operation
• Only software to communicate
with LANs and WANs
• Novell 286 VAP and 386 NLM
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SLIMLINE & UPRIGHT MODELS
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Monitor

Boards
Available

PARA SYSTEMS, INC,.
1455 LeMay Drive

N

iiimitair

Carrollton, TX 75007
FAX: ( 214) 446-9011

FOR L.A.N.
NOVILL

Telephone:

LASS

TESTED AND
APPROVED

( 214) 446-7363

NetWore Compatible

TELEX: 140275 OMEGA

1-800-238-7272

"Distributed in over eighty countries"
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POWER DEBUGGING
BOUNDS- CHECKER
Finds out-of-bounds memory accesses —
AUTOMATICALLY.
"BOUNDS-CHECKER and Soft-ICE make
sophisticated use of the most powerful
versions of Inters processor family to track
down some of DOS programming's most
insidious bugs. If you're developing programs
for DOS, these are essential tools."
PC Magazine
July, 1990 pg. 48

Flush out those Nasty pointer problems and
other out-of-bounds memory accesses —
AUTOMATICALLY.
Each time you make achange to aprogram, run
BOUNDS-CHECKER while testing the new
code. If you accidentally access out-ofbounds memory, BOUNDS-CHECKER
will pop up displaying the offending
SOURCE LINE. And your program runs
at full speed.

Soft-ICE 2.5
New Version, New Features

Ship Bug-Free Products
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.

The only debugger specifically designed to
solve those problems unique to MS-DOS that
we call the DOS Nasties.

Many over-write problems and other out-ofbounds 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 acertain T&SR or device
driver is loaded, that memory location suddenly
becomes very important... AND THE SYSTEM
CRASHES.
You can prevent these problems by making
BOUNDS-CHECKER astandard part of your
testing procedure.

Gives you the protection of aprotected
operating system under MS-DOS.

•
•
•
•
•
•

Memory over-writes
Hung programs
Program too big to debug
Debugging T&SRs and Loadable Drivers
Multiple Symbol Tables
Supports Microsoft C 6.0 & Turbo C++

MagicCV 3.0
(with LOAD-BIG)
A set of tools designed to ease the memory crunch
with Microsoft C 6.0.
•
•
•
•
•
•

Run CodeView in Less than 8k
Run CodeView with EMM & VCPI
Increase heap space when compiling
Increase memory with make
Load high T&SR's and device drivers
VCPI support

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.
Requires 80386 PC.
MS-DOS is atrademark of
Microsoft Corporation.

BOUNDS-CHECKER
Soft-ICE 2.5
MagicCV 3.0

$
249
$
386
$199

Special Offer...
Buy BC & S-ICE
Buy S-ICE & MCV
Buy all three

Save $100
Save $86
Save $186

30 Day Money-Back Guarantee

TECHNOLOGIES
CALL TODAY (603) 888-2386 or FAX (603) 888-2465
P.O. BOX 7780 3 NASHUA, NH a 03060-7780 II U.S.A.
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Lenin's tomb. These kids are proud and
walk tall, and that has implications.
Item: when we were in a workingclass-district grocery store, we noted that
there wasn't much for sale: plenty of potatoes and wheat flour and kasha, some
butter, no vegetables at all. While we
were there, two military trucks pulled
up, and the officers bought several cases
of milk and several gross of eggs, paying
for the goods with loose cash from their
pockets. The troops loaded the stuff onto
the trucks and drove away. These weren't
commissary officers: it was the company
commander, a decorated airborne soldier of the Moscow garrison unit. An odd
way to feed an elite military unit, and
that too has implications.
And so forth. The neat part about
GrandView is that Ican write about disconnected items as Ithink of them. Ican
take my pile of photographs, leaf through
them, and write whatever they remind
me of; if during that process Iremember
something totally unconnected, it's no
great trick at all to put that note in an appropriate place. Later, all this gets organized into something that is meaningful—and when it does, I'm more than

fyou
have to write anything
at all complex and
you haven't tried
GrandView, you're in
for apleasant surprise.

halfway through the final essay.
Outline programs aren't quite as useful for fiction, but Ifind Ido use GrandView for character notes.
If you have to write anything at all
complex and you haven't tried GrandView, Ithink you're in for apleasant surprise. Recommended.
Organizing Your Life
When you reach my age, you forget
things. Actually, Isuspect my memory

never was as good as Ilike to think it
was, but lately it's best described as
wretched. The result is piles of little
notes, scribbled on all sizes of paper.
The important ones invariably get lost,
and they surface only after it's just too
late to call whomever Iwas supposed to
call or do whatever job the note reminded
me of.
Ihave, to some extent, alleviated the
problem by carrying a hardbound logbook and training myself to make most of
my notes in that. Ialso use Scotch tape to
glue into the logbook business cards,
photos, and the scraps of paper that still
turn up. In addition, Ihave computerized
some permanent telephone, address, and
memo files Iadd to from time to time; I
print them and paste those pages in the
front of each new logbook. The result is a
fairly good chronological file of what
I've done and who I've seen, as well as
my telephone list.
This system has its problems. One is
that Igo through two or three of those
logbooks ayear, and on trips Igenerally
must carry at least the current book and
its immediate predecessor; they weigh
about as much as Sir Zed, the Sinclair

SAVE 30 MINUTES
EVERY TIME YOU
HAVE APC PROBLEM!
By using CheckVIt to find out if the problem is
Hardware or Software
The second you suspect aproblem with your PC, you should reach for Checks/It,
the world's most popular PC diagnostic software. Running Checkt/It should be the
first thing you do -- because confirming or eliminating your PC's hardware as the
source of the problem can save you time, money, and unnecessary repair calls.
Checks/It will test your PC's main system board, memory, hard disk drive and
floppy disk drives, video subsystem, communication ports, printer, keyboard,
mouse, or joystick. Checks/It will also display key software and setup data,
including your PC's exact equipment configuration, current IRO assignments,
memory allocation, device drivers, and CMOS table.
Take aminute to run Checks/It the next time you have aPC problem. Then
you'll know the answer to these key questions: Should you back it up, pack it up,
and send it out for repair? Should you fix ahardware problem yourself? Or,
should you concentrate on the software and configuration problems that you can
correct?
The moment you suspect aPC problem, run Checks/It.
It's about time!

Look for Checkt/It at leading
retail stores everywhere,
Or call TouchStone TODAY!
(714) 969-7746 or (800) 531-0450

TouchStone

Software Corporation
2130 Main Street. Suite 250,Huntington Beach, CA 92648
Checks, It is aregistered trademark of TouchStone Software Corporation Copy

Send literature: circle 319

NEW
"Basic
PC Maintenance"
Hands-On Video
Ask for it
TODAY!

tC1990 TouchStone Software Corporation. ALL RIGHTS RESERVED

Call me I'm interested: circle 318
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Z88. Second, although Itry to make a
sort of combination index and table of
contents of my logbooks, I don't get
around to that very often, so Ican spend
quite abit of time hunting for abusiness
card if Ican't remember exactly when I
got it.
Still in all, my system does work, because it's built around the way Inormally
do things: it's free-form, doesn't make
me design forms and stick to them, and
has access by browsing; and despite all

my computers and dozens of attempts to
computerize my life, I find I always
come back to my hardbound logbooks
and Scotch tape.
Still, hope springs eternal, and Ikeep
hoping to find electronic ways that will
take over at least part of the job; which
brings us to Tornado.
This isn't anew product. It was recommended to me when it first came out,
but that version didn't work with either
SideKick or Desqview, so Ididn't see

AVOCET
SYSTEMS, INC.

The Source For Quality Embedded- System Tools
Avocet Systems, Inc., 120 Union St., P.O. Box 490, Rockport, ME 04856
In Maine, or outside U.S., call (207) 236-9055
TLX: 467210 Avocet Cl / FAX: ( 207) 236-6713

Call today for free catalog 1-800-448-8500
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how it would do me any good.
The latest version of Tornado works
with both products, although there are a
number of cautions about using it with
SideKick (not to mention that if you have
both Tornado and SideKick resident,
you're going to have apretty small TPA;
no great matter, for Iseldom use SideKick any longer, and then only in its own
Desqview window).
As for Desqview, Tornado will work
either as aTSR program beneath some
other program in awindow or in awindow by itself. Micro Logic recommends
the latter arrangement, and it seems reasonable to me. It's also possible to have
multiple copies of Tornado running at the
same time.
Tornado is a character-based freeform memo database. Once it's installed, you can make any text notes you
please in any format you like. The result
will be anumber of little windows, each
with some text in them. Their sizes will
be appropriate to how much information
you have put in them. The arrangement is
controlled by you: think of the various
note windows as apile of scraps of paper
of different sizes. If you pull avery large
one out and put it on top, it will probably
be the only one you see. On the other
hand, if you put the big one on the bottom, you can lay out quite afew on top of
it and then put more on top of them, until
you have ajumble of notes, some visible
and some partly so.
One note will be on top, and that's the
one you can write on. You can also create
anote on anew scrap of paper and then
leave it on top or bury it into the pile.
Retrieval is simple enough. You can
either browse through the notes or have
the program search intelligently for
some keyword or name. If it finds one, it
will bring it to the top; if it finds several,
it will bring all of them up and give you
the chance to do another search, or, alternatively, to search for all those with
your first keyword but without some
other keyword or phrase.
You can also cause the program to date
your notes from the system clock (it will
insert the time, too, if you like). Alas,
there's no setting to make it date notes
"automagically"; you have to remember
to press Escape-D when you edit the
note. It will also add sequence numbers,
although again not automatically.
You can group your piles of notes, so
that when you call up one of the group,
you use the arrow keys to flip back and
forth through the others (as if you'd
paper-clipped abunch of paper scraps together). You can incorporate the contents
of one note into another. There's apaste

One Word About Your
Hard Disk Controller

SLOW

One Word About the PSI
hyperSTORE Controllers

Intelligent Mass Storage Controllers
Virtually all applications are disk

does for disk- intensive programs

bound. Today's PCs have over 60

what amath co-processor does

times the power of their ancestors

for number-crunching software.

of just ten years ago, while hard

Databases, fileservers, multiuser

disk performance has only just

systems, and other disk-hungry

tripled. This makes mass storage

applications start screaming...

the PC's worst bottleneck. PSI has

frustrated users stop screaming!

eliminated this bottleneck with

Call (800)486-FAST now to find

the hyperSTORE Caching Disk

out more about PSI's line of

Controller, asort of mass storage

intelligent controllers. All you

co-processor. The hyperSTORE

have to gain is time.

hyperSTORE FEATURE HIGHLIGHTS
•Data access in 0.28ms or less at 3-4MB/sec
•Works in any 286, 386, or i486 system
•Simultaneously control any drive interface:
MFM, RLL, ESDI, SCSI, or AT/IDE
•Controls up to 28 physical disk drives
•OKB to 20MB of SIMM-based cache memory
•Supports all PC-based operating systems:
DOS, Windows, UNIX/Xenix, Netware, etc.
•Data mirroring option for fault tolerance
•NO DEVICE DRIVERS REQUIRED

"Normally, it's abit hard to pick the most impressive item at Comdex
[Spring 19901, ... This time it was easy, ... the hyperSTORE/1600."
-Jerry Pournelle, Byte Magazine, September 1990
"PSI has created the power user's ultimate Lego set for disk
controllers: the hyperSTORE/1600"
-Alfred Poor, PC Magazine, June 12,1990
"The real-world result will be blazing record handling from within a
data file as well as unstoppably fast program loads."
-Bill O'Brien, PC Magazine, February 13,1990

Perceptive Solutions, Inc.
2700 Flora Street • Dallas, Texas 75201
800-486- FAST • 214-954-1774 • Fax: 953-1774
European Inquiries: 415-284-9505

t990 b, PSI All rghts reserved hyperSTORE and the PSI logo are trademarks of Perceptrve Solutions. Inc Olher brand and pod.,
names are trademarks or registered trademarks of their respective cornpames Specncations are subtect lo change
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The price of our new 9600EX
makes the price of other 9600bps
modems look, well, rather inflated.
Especially when you consider the
quality and features the 9600EX offers.
Features like V.42bis, which compresses

communication. Or full-compliance with V32,
the industry standard 9600 modem protocol, as
well as downward-compatibility with 4800, 2400,
1200 and 300bps modems. The 9600EX also gives
you the option to operate on standard phone
lines or two-wire leased lines and offers both

data up to 400% and speeds throughput up to

synchronous and asynchronous transmission.

38.4Kbps (it's also downward compatible with
MNP5). And V42 LAP-M and MNP Level 1-4 error
control that detects when data is being garbled and
automatically retransmits—so you get error-free

Fact is, at $799, the 9600EX rivals the price
of high-end 2400 modems. Yet, it offers 16 times
the performance. Or in other words, more
modem for the money.

Dirrd Corporation 1990

And that added performance saves you
money, too. With the increase in throughput

more information or adealer near you, call:
800-538-3373. To have information faxed directly

speed, the 9600EX spends less time on the
phone so you spend less money on your phone
bill. You'll also spend less time waiting for it to

to you, call: 800-525-3019 and request Doc.#9989.
And don't be swayed by those over-priced
modems, because with everything the 9600EX

finish transmitting—and if time is money—you'll
save abundle.

offers for the money, you might say it just burst
their bubbles.

Plus, like our entire family of 2400 modems,
the 9600EX comes with afull, five-year warranty.
The new 9600EX modem: another example of
Intel's commitment to affordable quality For

Intel
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feature that's useful if you use Tornado
inside aword processor; with Desqview,
you're better off using Desqview's mark
and transfer features.
The broad features of Tornado are
easy enough to learn; it took me about
half an hour to go through the tutorial
program and experiment until Iwas comfortable with it. The text editor has the
WordStar control commands, as well as
the more obvious ones involving arrow
keys; it's reasonably intuitive. There are
afew surprises, but no real problems.
The Tornado manual is adequate and
generally well organized. Alas, there's a
strong " Clear Only If Known" component to some of the instructions: for instance, they keep telling you that changing the default window (notepaper) size
is " easily accomplished," but they don't
tell you how to do it, and it's not in either
the index or the table of contents. It took
no end of fooling around before Irealized that you call up any window; press E
for edit; Escape; use arrow keys to adjust
the window size; press FIto get " additional menus" from within the edit
menu; do not follow the instructions to
press Escape-E, but instead merely press

uite
afew associates, both
beginners and
power users, swear by
Tornado, and some find
it indispensable.

E; and then press Escape, and when it
asks if you're sure (it doesn't say sure of
what), tell it Yes.
Even then, your windows will still collapse vertically if there's blank space at
the end of them. This is, Isuppose, to
save space on-screen, but the result is
that when you call up the window, there
may be more text in it than you can see. It
is easy enough to expand the note window, but you have to do it. There are
some other " features" that you can find

only by poking about.
Still, these are nits. Tornado isn't perfect, but it's pretty good. If you're looking for away to keep your computer near
the phone and make files of the stuff that
now finds its way onto little scraps of
paper, this program will do the job. Tornado has a big-brother program, Info
Select, that works in a similar fashion
but has increased capabilities and features. Quite a few associates and colleagues, both beginners and power users,
swear by Tornado, and some find it indispensable; in fact, the raves of several
friends persuaded me to try it.
So far, Ilike it fine. I'll let you know
in afew months if I'm still using it. It's
quite possible Iwill be.
The Portable Problem
The most obvious difficulty with using
Tornado or any other software for organizing your life is that you can't take it
with you. If you don't travel much this is
no problem, but, alas, many of us find
we're on the road agreat deal more than
we like—and the need to make and access records and notes doesn't go away
when we leave home. If anything it gets

ABC Flowcharter for Windows
"Simply the easiest way to document procedures."
ABC Flowcharter" makes drawing and editing
flowcharts easier than ever. It's loaded with
features that help you make and edit charts in
afraction of the time needed with other
flowcharting or drawing programs.
ABC Flowcharter's advanced link feature lets
you break complicated procedures into smaller,
more manageable steps. Just click on ashape to
display asub- chart or procedure. It's that easy.
Ask your dealer for ademonstration or call
1-800-227-0847 for more information. See for
yourself why ABC Flowcharter is quickly
becoming the standard flowcharting tool for
the Fortune 1000. Retail price $ 295.

2215 Filbert St.
San Francisco, CA 94123
415-563-9175
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CSS3 '" Complete Statistical System with over 1,000 presentation-quality graphs fully integrated with all procedures and on-screen
graph customization • The largest selection of statistics in asingle
system; in-depth, comprehensive implementations of: Exploratory
techniques; multi- nay tables with banners; nonparametrics; distribution fitting multiple regression; general nonlinear estimation; logit/probit analysis; general ANCOVA/MANCOVA; stepwise
discriminant analysis; log-linear analysis; factor analysis; cluster
analysis; multidimensional scaling canonical correlation; item
analysis/reliability; survival analysis; time series modeling; forecasting lags analysis; quality control; process analysis; experimental design (with Taguchi); and much more • Manuals with
comprehensive introductions to each procedure and examples •
Integrated Stats Advisor expert system • Extensive data management
facilities (powerful spreadsheet with formulas; relational merge: data
verification; flexible programming language) • Optimized ( plain
English menus/mouse) user interface: even complex analyses require
just few self-explanatory selections (CSS can be run without manual;
Quick Start booklet explains all basic conventions) • Macros, batch/
commands also supported • All output displayed in Scrollsheets'
(dynamic tables with pop-up windows and instant graphs) •
Extremely large analysis designs (e.g., correlation matrices up to
32,000x32,000) • Unlimited size of files; extended precision;
unmatched speed (Assembler, C) • Exchanges data (and graphics)
with many applications (incl. Excel®, Lotus 3®, dBASE IV®, SPSSe) •
Highest resolution output on practically all printers (incl. HP,
Postscript), plotters, recorders, typesetters • IBM compatibles, 640k
more • Price: $595.
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Quick CSS T" Subset of CSS/3: all basic statistical modules
(incl. data management) and the full, presentation-quality graphics
mpabilities of CSS/3 • Price: $295.
CSS:GRAPHICS'

A comprehensive graphics/chartng system with data management • All graphics capabilities of CSS/3
nid, in addition, extended on-screen drawing, 19 scalable fonts,
;pedal effects, icons, maps, multi-graphics management • Hundreds
dtypes of graphs • Interactive rotation and interactive cross-sections
d3D graphs • Extensive selection of tools for graphical exploration
ddata; fitting; smoothing; spectral planes; overlaying; layered comressions; marked subsets • Unique multivariate (e.g., 4D) graphs •
.
,
acilities to custom-design new graphs and add them permanently to
menu • Import/export of graphs and data, 15 formats • Optimized
(menu/mouse) user interface; even complex graphs require few
ceystrokes: all graphs on this page can be produced from raw data in
ess than 20 minutes • Macros, batch/commands also supported •
Jnlimited size of files • Highest resolution output on all hardware
(see CSS/3) • IBM compatibles, 640k or more • CSS:GRAPHICS is
ncluded in CSS:STATISTICA (available separately for $495).

Megafile Manager'

ase
)

Comprehensive analytic data
management system to unlimited size of files ( up to 32,000 fields

ir 8MB per record) • Megafile Manager is included in (SS/3 and
;SS:STATISTICA (
separately: $295).

CSS:STATISTICA'

A fully integrated system that
:ombines all the capabilities of CSS/3 and CSS:GRAPH1CS into asingle
paremely comprehensive data analysis system • Price: $795.
)omestic sh/h 117 per product; 14-day money back guarantee.
Circle 291 on Reader Service Card

StatSofr
2325 E. 13th St. • Itilsa, OK 74104 • (918) 583-4149
rax: (918) 583-4378

STATISTICA/Mac A(
1S-compatible, cimpreheteive data analyse
and graphics system designed for the macintosh • Large selection of statistical
methods fully integrated with presentation-quality graphics ( mocl. EDA, multiplots, a
wide selection of interactively rotatable 51) graphs: Macfiraw•snle too) • Unlimited
size of files • Exchanges data with Excel and other applicaUons • Price: $
395.
Quick CSSiklac"
modules and the full.
Price: $
245.
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Asubset of STATISTICA/Mac: all basic statisuc:d

presentation-quality graphics capabilities of STATISTICS Mac •
3/01

Dverseas Offices: StatSoft of Europe ( Hamburg, FRG), ph: 040/4200347; fax: 048/4911310, StatSok UK ( London, UK), ph: 0462/482822; fax: 0462,482855, StatSoff Pacific (Melbourne, Australia),
)6 613-497-4755, fax: 613-499-7410, StatSott Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-849-0918 Available From: CORPORATE SOFTWARE and other Authorized Representatives
Norldwide: Holland: Lemax BV 02968-94210; France: Conceptel ( 1) 45669700; Sweden: AkademiDea 018-240035; Spain: ADOLINK, SRL • ph: 34-3-459-07'22
CSS3, CSS GRAPHICS.

Megatile Manager Qoick CSS STATISTICS StatSolt dBase IV Excel. Lotus. MacOraw Macintosh Pasteript are trademarks a'

respective companies. SPSS Is a registered trademark of SPSS Inc
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ITEMS DISCUSSED
American Heritage
Dictionary
Houghton Mifflin Software
One Memorial Dr.
Cambridge, MA 02142
(800) 633-4514
Inquiry 1149.
CheckIt
Touchstone Software Corp.
909 Electric Ave.
Seal Beach, CA 90740
(800) 531-0450
(213) 598-7746
Inquiry 1150.
Cheetah 486
(call for price)
Northgate Computer Systems
7075 Flying Cloud Dr.
Eden Prairie, MN 55344
(800) 548-1993
Inquiry 1151.
GrandView 2.0
Symantec Corp.
10201 Torre Ave.
Cupertino, CA 95014
(800) 441-7234
(408) 253-9600
Inquiry 1152.

$89.95
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$99.95
$79.95

$149
Kickstart I
$199
Kickstart II
$599
Landmark Research International
703 Grand Central St.
Clearwater, FL 34616
(800) 683-6696
(813) 443-1331
Inquiry 1154.
LapLink
Wizard Link for the Mac
Traveling Software, Inc.
18702 North Creek Pkwy.
Bothell, WA 98011
(800) 343-8080
$295 (206) 483-8088
Inquiry 1155.

worse. That's when my hardbound logbook, carried with aroll of Scotch tape in
ashoulder bag, comes into its own.
Clearly, there are other methods.
Some use the Day-Timer system, in which
they make notes in a pocket-size diary
for later hand transfer to amatching desk
calendar/logbook. This works very well
if you do it. But after investing considerable money in Day-Timers, Ifound I'd
get hopelessly behind in updating the
desk copy, after which there wouldn't be
any master schedule and Iwas thrown
back on my memory. Igave it up.
Others use an enormous book that apparently comes with acourse on how to
organize your life: everything goes into
the book, and you don't have to transfer
from it to anything else because you
carry it all with you. Igather that those
who've developed the proper habits like
that system a lot; but Idon't have the
right habits, and I'm unlikely to acquire
them, or for that matter to take the course
that tells me how.
For awhile Iwas hoping I'd found the
solution with gadgets: either the Sharp
Wizard or the Casio Boss. Alas, neither
really did the job. The Wizard was just a
86

Info Select
Tornado
Micro Logic Corp.
P.O. Box 70
Hackensack, NJ 07602
(800) 342-5930
(201) 342-6518
Inquiry 1153.

$149.95
$149.95

tad too large to slip into a pocket, but
that's not fatal: people, including BYTE
editor in chief Fred Langa, do manage to
carry it. What was fatal for me was the
ABCDE keyboard located off to the side
of the screen. No matter how hard Itried,
Isimply could not write real notes with
that keyboard.
Iworked at using that Wizard. Ikept
thinking one day something would click,
and I'd really love it. Alas, it never happened, and after awhile the Wizard began gathering dust. It's on aprominent
shelf, so Ican't forget to carry it on trips;
but somehow Idon't carry it, and when
out of guilt Ido take it, I've forgotten
how to use it. Ihad much the same problem, although for other reasons, with the
Casio Boss.
However: comes now the Sharp ZQ5200; and while its not all I'd like it to
be, it does look to be good enough.
The ZQ-5200 is in a clamshell case
about the depth of a3½- inch floppy disk
(twice that when opened, of course) and
6 inches wide. The closed thickness is
about that of acigarette case. It has an
LCD screen visible in any reasonable
ambient light and aQWERTY keyboard

MusicEase
Grandmaster, Inc.
P.O. Box 2567
Spokane, WA 99220
(509) 747-6773
Inquiry 1156.

$295

TravelMate 2000 LT286
with 20-MB hard disk drive ... $3999
Texas Instruments, Inc.
P.O. Box 2022230
Austin, TX 78720
(800) 527-3500
Inquiry 1157.
Zenith SupersPort SX
with 40-MB hard disk drive ... $5499
with 120-MB hard disk drive.. $6499
Zenith Data Systems
1501 Feehanville Dr.
Mt. Prospect, IL 60056
(800) 553-0331
(708) 699-4800
Inquiry 1158.
ZQ-5200
Sharp Electronics Corp.
Sharp Plaza
P.O. Box 650
Mahwah, NJ 07430
(201) 529-8200
Inquiry 1159.

$239.99

below it. The whole thing is smaller and
lighter and aheck of alot easier to use
than the old Wizard.
The ZQ-5200 comes with Traveling
Software's Do List and Expense programs, which you could get as an add-on
card with the Sharp Wizard. Other builtin functions are the calendar/schedule,
world times, telephone directory, memo
pad, and the like. The keys are grouped
sensibly, with those directly controlling
things up on the half with the screen, and
text and calculator functions down on the
keyboard half. There's no attempt at a
numeric keypad: Iuse the numbers above
the QWERTY keyboard. This isn't a
problem for me, and Idoubt it will be for
anyone else.
In general, the ZQ-5200 operates like
the Wizard did, but the QWERTY keyboard makes that alot easier. Moreover,
the Traveling Software link system that
worked with Wizard works here: it's
fairly easy to move data back and forth
between the ZQ-5200 and your PC.
Never having become aWizard addict, I
can't say for sure, but I'd bet that if you
liked Wizard you'll love this.
Icertainly intend to carry the ZQ-

DBMS Case Study:

Security for the Goodwill Games'

The I
990 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.

We 1111111•111341

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 III

31

Database Management System

41111M111

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.

"11h7TOITiTmill
AMOS was created by
Raima's services subsidiary,
Vista Development Corp.,
Command center personnel can
adjuse schedules without delay or
using the db_VISTA ifi
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."
They discovered Raima and db_VISTA
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 MS-DOS, MS Windows, UNIX,
QNX, OS/2, VMS, Macintosh, and other environments,
db_VISTA III is the solution.

Call 1-800-db-RAIMA

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 dz multi-user. Automatic recovery. Built-in referential integrity. Complete schema
revision capability. Supports VMS, UNIX, QNX, SunOS. XENIX, Macintosh, MS-DOS.
MS Windows. OS/2 compatible. Most C Compilers and LANs supported.

(1-800-327-2462)
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In fact, the SupersPort SX would be
good enough to be your only computer, a
proposition I'm about to test: we have acquired part-time use of a beach house
wean e
here in San Diego, aplace Ican go to get
Introducing OS/RAM8" .
away from telephones and modems and
UPS deliveries so Ican write fiction. The
SupersPort SX accepts an external moniV 8Mbytes of memory + 2serial ports.
tor and keyboard, and next time we come
V Extended and expanded memory. LIM 4.0.
down that's what I'm going to bring:
V Works with all of your programs.
either aZenith Flat Technology Monitor
or aPrinceton Graphic Systems Ultra- 14
V Run DOS or OS/2 effortlessly.
high-resolution monitor (excellent: more
V Fast and simple switchless installation.
on that one next month) and one of the
"Pournelle configuration" keyboards.
V Auto-configuration for all operating systems.
I'll leave monitor and keyboard here and
V Works in all Micro Channel computers.
carry the SupersPort SX back and forth.
After all, Ihave good reason to know
V Expanded memory 10 times faster than Intel.
that Zenith laptops are rugged: you may
V Risk free guarantee. Two year warranty.
recall that aporter dropped my previous
V IBM approved ID. Best price. Fast delivery.
one on the tarmac just before Iboarded
an airplane for Europe, and it not only
Call today 1-800-234-4232 or 617-273-1818
survived despite acracked case but performed flawlessly. Cracked case and all,
that machine is still in use. The SuperCapital Equipment Corp.
sPort SX, meanwhile, has been carried
Burlington, MA. 01803
through three western states, down here
to the beach, out into the Mojave, up to
PC 7 and Nirrn Channel are trademarks of IBM
Mars Hill (8000 feet) in Flagstaff, and
over many abumpy road; and it works
just fine.
The bottom line is that of all the lapthe availability of both at your destina5200 and use it, and Iexpect to like it.
tops I've tried, Ilike this SupersPort SX
tion, Ithink anyone would use it every
However, Ido have one request: Iwant
the best, despite its weight; enough so
time. Its screen is brighter, and the keyTraveling Software to get together with
put up with the weight.
board is better. There's abuilt-in 31
2 - that I
/
Micro Logic and develop software that
Meanwhile, Roberta has dibs on the
inch floppy disk drive, the 386SX chip
lets the ZQ-5200 transfer Tornado files
TravelMate 2000, which weighs a bit
with 2MB of memory handles Desqview
simply and quickly. When that happens,
more than her Toshiba T1000 but is imImay actually get my life organized and just fine, and the SupersPort SX is just
mensely more powerful; and she isn't
an all-around better machine. Moreover,
keep it that way.
willing to carry aSupersPort. In afew
the battery lasts an honest 31
2 hours, and
/
months, I'll have a detailed report on
you may get more. Ifind the SupersPort
TravelMate 2000, Part One
how the TravelMate 2000 stands up to
SX the closest thing yet to my home
We just got it, so Idon't know how it
life at Chaos Manor.
environment.
will hold up; but Texas Instruments' TraWhat the SupersPort SX isn't is light.
velMate 2000 LT286 makes a terrific
American Heritage Dictionary
By the time you get it into acase—and
first impression. To begin with, it's
I'm about out of space, so this will have
it's heavy enough that you'll need acase
light. The detachable battery gives it
to be brief: it works fine. I've installed
with a shoulder strap—it's a good 17
about 3hours of life; without it, the interthe American Heritage Dictionary propounds, and if you put anything else in
nal battery can run it for an hour. You
gram on the SupersPort SX, set up a
the case, such as the power converter,
must charge the internal battery without
512K-byte Desqview window for it, and
attaching the external, though. There's a that's even more. For all its versatility,
opened the program. It's memory-resiit's no heavier than its 286 predecessor—
20-MB hard disk drive and abright backdent, invoked with Control-left shift plus
but it's no lighter, either.
lit screen.
aletter (e.g., D for dictionary or T for
On the other hand, Icarry it, because
What there isn't is afloppy disk drive.
thesaurus), and it comes up instantly in
much as Icurse it while walking 3miles
You can buy an external 31
2 /
inch floppy
its window. Ithen loaded Q&A Write in
in the Dallas Airport—I'm sure they use
disk drive, or you can use the built-in
the same window and brought up AHED
a linear program to maximize the disTraveling Software LapLink system to
inside that. No problem.
tances you have to walk—as soon as Iget
connect to adesktop (or another laptop
Unlike Word Finder, which can be
to my destination, or for that matter to
with floppy disks, which is what I've had
the Admiral's Club if there's much of a specially configured to work with Q&A
to do).
Write so that it looks up the word the curlayover, I'm glad Ihave it. The Travelsor is on when you invoke Word Finder,
Mate 2000's screen is reasonably bright,
Zenith SupersPort SX
AHED simply asks what word you want
We're in San Diego for the weekend, so I but it's nothing compared to the Superto work on; but when you tell it, AHED is
sPort SX's; that screen is not merely visibrought both the TravelMate 2000 and
fast and efficient.
ble, but easy to read in any lighting conthe Zenith SupersPort SX. I'm writing
The definitions are right out of the
ditions I've ever encountered.
this on the SupersPort SX, because given
,
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actual American Heritage Dictionary.
Alas, there's little about word origins.
However, the AHED program will look
up anagrams or search with wild cards
(if, for instance, you aren't sure how to
spell the word); and it really is fast,
much faster than you'd be able to look up
the word in the printed volume.
AHED comes with an adequate but
not fancy word processing program,
Writer; it's avery vanilla little thing with
simple commands intended for people
who bought the dictionary and didn't
have any editor; alot better than nothing,
but under those circumstances, I'd recommend getting PC-Write and paying
the shareware fee.
AHED has a Search feature: tell it
"fire AND burn" and it will, quickly,
find and list all words whose definitions
contain both those words. It doesn't take
long for awriter to think of alot of uses
for that.
Ihave afew minor quibbles on interface, and Ido wish they'd left in the full
etymologies instead of cutting them to
the bone, but otherwise AHED is the
American Heritage Dictionary on-line in
all its glory, and it works just fine. If you
want a dictionary program, this is as
good as any I've seen. Recommended.
MusicEase
I'm no music expert, but Iknow that
printing and publishing music is slow and
expensive. Irecall one friend who composed for films; he had to hand-draw his
scores using the Ozalid process. A good
music program would have been agodsend.
Grandmaster's MusicEase lets you
enter notes from the keyboard, or, if you
have aMIDI, you can play notes that it
will record. The samples Ihave seen,
and acouple Ihave produced, are sure in
the same league as hand-engraved.
Writing the program took Gary Rader,
the program's music professor author,
quite awhile, since it involves scanning
in dozens of symbols for the weird and
wonderful notations musicians need.
The program works, and it produces
acceptable drafts; the laser printer output
looks as good as the stuff in my wife's
opera books. Iclaim no musical expertise, so all Ican say is that it looks great;
meanwhile, here's my condensation of
the description Professor Rader gives of
the capabilities:
An unlimited number of connected
staves; one or two voices per staff; unlimited number of notes (of unlimited
range) per chord; dotted and doubly dotted notes/rests; treble, bass, alto, and
tenor clefs; slanted beams; tied slurs;

^
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Introducing OSIRAM32"1111111SHIMIIIIIINifi liMileilleillIngni
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ko 8 Mbytes of fast 32 bit memory.
ter Works in all Micro Channel' computers.
so" Fast LIM 4.0 driver included.
kg' Provides extended and expanded memory.
i•••• Easy switchless installation.
ke Automatic configuration for DOS, OS/2 or UNIX.
>0 Risk free guarantee. Two year warranty.
ke Accepted under IBM service contracts.
• From $299 to $998 with 8 Megabytes.
ke " Best price performance", says PC Week .
Call today 617-273-1818 or 1-800-234-4CEC
Capital Equipment Corp.
Burlington, MA. 01803
I'S ,2and Silero Channel are trademarks uf IBM

phrase marks; cue notes; grace notes; accidental signs; alternating stems; brackets and braces; and apartridge in apear
tree.
It looks to me as if this program goes a
long way toward doing for music composers what word processors did for
writers.

We're still working with the new DR
DOS; they've about solved the problems
of incompatibility with LANtastic. More
on that when Ilearn more.
The new Desqview and QEMM-386
work fine with Windows 3.0; more on
that next month.
The book of the month is Arab and
Jew: Wounded Spirits in aPromised Land
Winding Down
by David Shipler (Penguin, 1987); really
There's so much to write about that I excellent. The CD-ROM of the month is
can't possibly get to it all, but first things
Ludwig van Beethoven's Symphony
first: John Eklund, curator of the History
Number 9, for the Macintosh, from The
of Computers and Information TechnolVoyager Company, 1351 Pacific Coast
ogy exhibit at the Smithsonian, just sent
Hwy., Santa Monica, CA 90401; magme apicture of Zeke II, my old friend
nificently done.
who happens to be aCompuPro Z80, on
The game of the month is still Microdisplay in their newest wing. Zeke looks
prose's Railroad Tycoon; every time I
happy enough, but Iexpect he gets lonethink I've had enough, I find myself
some. If you haven't been to the Smithsoplaying it again. •
nian lately, get over and say hello. I'm
trying to get to Washington for aconferJerry Pou melle holds adoctorate in psyence on diamond film technology next
chology and is a science fiction writer
month. and I'll certainly drop by.
who also earns acomfortable living writIwanted to write amini essay on why
ing about computers present and future.
you should never buy adedicated word
Jerry welcomes readers' comments and
processor because you get so much more
opinions. Send aself-addressed, stamped
bang for the buck from acomputer: as for
envelope to Jerry Pournelle, do BYTE,
example the Gold Star XT clone, which
One Phoenix Mill Lane, Peterborough,
sells for less than any dedicated word
NH 03458. Please put your address on
processor Iknow of, and yet is just as fast
the letter as well as on the envelope. Due
and a great deal more versatile. Better
to the high volume of letters, Jerry cannot
yet, get agood 386SX and you can have
guarantee apersonal reply. You can also
Desqview too.
contact him on BIX as "jerryp."
DECEMBER 1990 • BYTE
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There are
three ways
to get
everything
you expect
from a
laser
printer

Printers, Computers, Penpherals,
Copiers, )10eu)n'ters and Facsimiles

Panasonic
Office Automation

o°

When you want corporate- size
features in adesk top package.
Speed, fonts, flexibility. Everything you
want in apersonal laser printer, in
apackage that fits comfortably in your
office or home. The la- P4420 prints
at afast 8letter- sized originals per
minute— up to twice the speed of some
personal laser printers. And its standard
features include alarge- capacity paper
cassette, 22 internal fonts available in
25 symbol sets ( including legal), plus
512K of memory, expandable to afull
4.5MB. The 4420 personal laser printer.
Corporate- size features. Personal price.

When you have several people in
your department, you need a
printer that can handle them all.
Lots of speed, lots of capacity lots of
emulations. The KX-P4450i is meant for
the whole department It has dual- bin,
high- capacity paper cassettes. And does
afull 11 pages per minute even if every
page is different. Each page will be crisp
and clear, no matter which of the 28
internal fonts you're using. And the 4450i
emulates Laserjet Series II, as well as
popular dot matrix and daisy wheel
printers This is one laser everyone will
be happy to share.

The Panasonic
Shared Laser

What makes the company look
good makes you look good.
When appearance is all, choose the
fa- P4455 with Adobe PostScript. With it,
you can dramatically enhance every
document with multiple fonts, varied type
sizes, even images rotated and scaled to
fit. At 11 pages per minute, and with
superb print quality The features you
want most are standard. From 39 Adobe
fonts, to dual-bin, high- capacity paper
cassettes. Plus awealth of optional
typefaces. And its interfaces work beautifully with MS-DOS, UNIX or Apple
envi
ronments *
With the 4455, you don't
just print your documents, you publish
them.

The Panasonic
PostScript* Laser.

FOR FURTHER INFORMATION, SEE THE PRODUCT SPECIFICATIONS ON THE NEXT PAGE, OR CALL 'IDLL- FREE 1-800-742-8086.

Three gat laser printers.
Designed specificallyior the ways
people do business.

The XX- P4455
Panasonic PostScript Laser.

Printing Speed: 11 pages per minute,*
Compatibility Adobe PostScript, HP Laserjet
Series II and Diablo 630 emulations
Fonts: 39 Adobe Fonte
Paper Handling: IWO 250- Sheet Cassettes.
Resolution: 300 Dots Per Inch.
RAM: 2MB Standard, expandable to 4MB.
Interfaces: RS-232C/422A Serial, Centronics
Parallel and Appletalk.*

The KX-P4450i
Panasonic Shared Laser.
Printing Speed: 11 pages per minute,*
Compatihilit%j HP Laserjet Series II,
Panasonic, Epson, IBM and Diablo
emulations
Fonts. 28 Internal Fonts- 14 available
in both portrait and landscape. '
NA)
slots for optional font cards.
Paper Handling: Two 250- Sheet
Cassettes with Manual Feed.
Resolution: 300 Dots Per Inch.
RAM: 512K Standard, expandable
to 4.5MB.
Interfaces: Centronics Parallel and
RS- 232C Serial.

The KX-P4420
Panasonic Personal Laser.
Printing Speed: 8pages per minute,*
Compatibility: HP Laserjet Series II
emulation
Fonts: 22 Internal Fonts- 11 available
in both portrait and landscape. 'Nu
slots for optional font cards.
Paper Handling: 250- Sheet Cassette
with Manual Feed. Face- up and
face- down output.
Resolution: 300 Dots Per Inch.
RAM: 512K Standard, expandable
to 4.5MB.
Interfaces: Centronics Parallel;
Optional RS- 232C Serial.

¡¡ illiirààirei¡Z171

Printers, Computers, Peripheras
Copiers. 7jpeeriters and Facsimiles

Panasonic,
cA
.

Office Automation 0

'HP and Laserjet Series II, Epson, IBM, Diablo, Adobe and PostScript. MS-DOS. UM and Appletalk are registered trademarks or trademarks of Hewlett-Packard Co., Seiko Epson Corp..
International Business Machines Inc., Xerox Corp.. Adobe timerns Inc.. Micmsoft Corp., AT&T and Apple Computer Inc., respectively • ' Letter size, text mode, 5.5%. image area, all originals
I
Specifications are subject to change without notice.
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Wayne Rash Jr.

GETTING BIGGER
GROUPWARE

High-end companies
make groupware
solutions into a fine art.
But at what price?

L

ast month Ilooked at group productivity and the newer groupware vendors, as well as away
to create your own groupware
solution. This month, I'll look at packages from vendors that created the field
of groupware. One of these firms, Wang,
has made groupware into afine art.
In April 1989, Idiscussed earlier incarnations of WordPerfect Office and
Higgins. Both packages have been updated since then. I'm mentioning Wang's
solution to group productivity for the
first time, but it's adirection you may
find worth investigating.
Group productivity is amajor reason
that businesses use LANs. For routine
uses, such as word processing, standalone computers work fine. But when
several people have to work together, you
need to find ways to support the interaction of the group as awhole. Where once
you were satisfied when adocument was
generated, now you find that an entire
workgroup must have access to it. This
group access and the interaction that goes
with it is one reason for the growth in
group productivity software.
The primary activity in aworkgroup is
communication. When several people
are assigned to atask, they are expected
to communicate with each other so that it
will be a communal effort. If a workgroup is set up so that the members are in
close physical proximity, then communication can be accomplished by talking.
When they are physically separated, they
need other means of communicating,
such as E-mail. Useful groupware supports this natural communication, while
ILLUSTRATION: DAN REED © 1990

enhancing it with such functions as file
transfer and automated scheduling.

the work people did and how they did it;
it also looked at ways to get those people
usually left out of the group productivity
solution, such as managers, into the automated group. Looking at the results of
their studies, Wang engineers decided a
couple of important things:

In the Beginning and Now
WordPerfect Office and Higgins helped
start the trend toward groupware. Although initially they were rather limited
in functionality, they did support excellent E-mail services, and their schedul•Managers can't type.
ing packages automated what was other•Managers are used to dealing with
wise atiresome process. Unfortunately,
paper forms.
at that time, neither was atotal solution.
WordPerfect Office chained you to a
Knowing how to type is usually necessingle file server and wouldn't let you atsary for successful computer use. But
tach binary files to its E-mail. Higgins
managers are used to pencils. So Wang
had the same single server limit, and it
invented away to let people use apencil
didn't let you incorporate specific exterto run their computers, at least with
nal software into the menu system. Both
Wang Office and Wang Freestyle applipackages have now been updated and are
cations. You're still on your own with
as full of features as groupware could be.
third-party applications, though; if you
Then there's Wang, a company long
go the pencil route, you can't take advanknown for being ubiquitous in office
tage of non-Wang-compatible software.
automation. Wang looked at group proWang Office and Wang Freestyle are
ductivity with afresh slate. It analyzed
complementary office automation appliDECEMBER 1990 • BYTE
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ITEMS DISCUSSED

«Sr

Guaranteed
Lowest Prices'

U.S. History on CD-ROM
107 U.S. History books with 1,000
irnages, tables & maps on one disc!

U.S. History

on CD-ROM disc

S395
895

Complete dive kt tended wits US. History

6Disc CD-ROM Jukebox
Pioneer DRM-600 Minichanger

Compete CDROM chl.,e WI latest n CD-ROM

$ 1299

technology hclds ôCDROM cfscs for Instant access

I

Buy nie Minichanger, city! SAVE $$$
on these be selang CD-ROM lines

w/c.e

$229 $ 149
$299
Goobers Encyclopedia 21 vcrurnes. VGA pies $345
$289
$369
MS Progarnmers Uloray 231 paga
$79
$99
Birds of America nclaes pctues ad sounds
$99
$79
Between Heaven & Hell II even stranger
$349
U.S. History on CD-ROM i
œ
,1E03 pics $3395
MS Bookshelf ci Itne best seeing Me

CD-ROM Drives (ready to run)
Hitachi Dees- al models, PC arid Mac
NEC CDR- 72 or 82 CD-ROM Drive ext.

scd

et. PC

& Mcc

NEC CDR-35 CD-ROM DrIve extenISt smalest. lees,

Sun Moon Sta CD-ROM Drive & tee

vAlh

Cd

$LII:9

7discs

18 per 111

Portable computer w/ CD-ROM drive cob to go

$
649
3495
2995

aced» Optical Wye'
Cal
Alsa Denon, Chinon, & Sony drives, Bed Price - Cd !

MIS / DP & Programmers

89
459
760

C Wow/ a Ada a Shorewood Grab Bag

8
Computer Ubray esentld fa MIS & PC mcnagers
PC-Sig Wray new ecittn vedon

Libraries and Education

$09
99
245
249
249
295
889

Consumer, Er.oriurrik. a Aglculkral gals (
1913-97)

USDA database wicnoyss software
McGraw- Ha Ref. Set ICOCC0 terms: 7,303 crtbaes
Lean to Speck French vein said. sludy dd, Mac
Wordortricher Mc entire worla of 8authors
COLNIMEIS of the World over 100 reference boola
Food Analyst entire

Oxford English Dictionay over 7$11:00 boo:Nerds!

Medicine & Science

1988 Yecr Bodo $125
5yects 01 JOUnXI Roc:Solna. 198389
395
595
Complcn's Mull-Pviecla Encyclopecia rove reAews1
895
Meckal Yea Bock on Disc rui tee of
Pedatrics on Disc

Oxford Textbook of Medan. genera rnedcd reference

Miscellaneous

$
49
64
99
99
120
149
189
234

ShœeWasit EXIX091 ared booze disc
Movie DIrectoty

Dalabase/Solhvcre Polpourl

Sherlock Holmes a Shakespeare on Disc "complear
CIA World

Fact Book perfect fa hternatIcnd lushes'

Microsoft Ski Pack a Smal Business Consultant
World Altos Cola MCIp6 and starehos throughout world
Variety Home Video Directory Over 30 £
03 Irns
SpOelg News Baseball CD aspats fcns dedn
Gutless Book at Woe Records iviihmecla

NEC Desktop Pub C
I
SCS Type. sciage. Riot° etc
Telephone DIreday Cal for detds

Cd
from

$
279
999

MORE Over 200 different tilles availcble
Free co-aoto Product Gdde wIlh every order

Money bock gucrantee Free tech abbe
Col - Bureau On-line CD-ROM library,
Free access to 12 different CD-ROM decs

=':

OvemRe
Del/very

Bureau of
Electronic Publishing, Inc.
Dept. P, 141 New Road, Parsippany, NU 07054
Fax #201-80B-2676

Call: 1-800-828-4766 orders
(201) 808-2700 information
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Higgins
eight users
$695
four-user expansion $349
12-user expansion $995
20-user expansion $ 1495
Enable Software, Higgins Group
1150 Marina Village Pkwy.,
Suite 101
Alameda, CA 94501
(415) 865-9805
Inquiry 1222.
WordPerfect Office LAN 3.0
five users
$495
20 users
$ 1595
Office Connection Server
$695
MHS Gateway
$695
WordPerfect Corp.
1555 North Technology Way
Orem, UT 84057
(801) 222-4455
Inquiry 1223.

Cd

Rips CM221 CD-ROM Drive wooing am = fridge
800 MEGABYTE WORM less thcnS0

Freestyle system
$995
(includes tablet and interface,
stylus and cables, tablet software,
video software, voice option
software, and local printer
software for one workstation)
Freestyle Fax Option
$595
Freestyle/LAN Office Interface
software $ 100 per workstation
$249
Freestyle/Light software
Freestyle Scanner
software
$200
Freestyle Voice Option
$795
(includes handset and board)
LAN Office server software $795
Wang SC300 Scanner $ 1400
Wang Laboratories, Inc.
1Industrial Ave.
Lowell, MA 01851
(508) 459-5000
Inquiry 1221.

only

cations that allow nearly all office work,
from voice mail to routing, to be done on
the computer. They support digital imaging, so you can scan in your favorite
forms and process them electronically.
They also support digitized voice, so you
can make comments while you write.
They handle voice input in real time, so
recipients of your message can hear you
explain what's going on and see your annotations appear on the screen as if you
were writing them right then.
Use Tools You're Familiar With
Unlike the other groupware packages,
the Wang solution includes hardware as
well as software. Freestyle requires the
use of the attached electronic pencil and
tablet, and you can add ascanner, afax
server, and a telephone. A version of
Freestyle, called Freestyle/Light, does
not require specialized hardware. Wang
Office provides the more traditional
groupware functions, such as E-mail,
but it also supports Freestyle.
Let's say, for example, that I send
BYTE editor Ken Sheldon my Comdex
travel expense voucher over the BYTE
LAN, so that he can approve it and Ican
get paid for my services. Ken would receive the digitized image of my completed and signed voucher in his E-mail.
When he looked at the image and noted
the expenses I'd recorded, he could also
hear my voice over aWang telephone attached to the computer, giving all the
reasons why Imight have exceeded the
per diem. Ken could then sign his ap-

proval on the voucher using the electronic pencil attached to the tablet. His signature would show up on the screen and
would be added to the digitized image.
Once the voucher was signed, Ken
could forward it to the proper department
for payment, or somewhere else for further action. With Wang Office, you can
also use an electronic pencil and tablet to
make menu selections. Thus, if he chose
to, Ken could complete the whole transaction using those tools rather than having to type anything. Of course, the people on both ends must use the Wang
system. As you might imagine, this process isn't simple to implement.
An Alternative GUI
While other groupware packages are
built around menus, Wang uses agraphical desktop metaphor. Documents are
placed in file folders where they stay on
your virtual desktop in the same types of
piles that you have on your real desktop.
If you're using groupware, though, this
may be the only graphical user interface
you have.
Iwas not able to get WordPerfect
Office to work with Microsoft Windows.
Higgins is supposed to work with Windows and Desqview, but Ihaven't yet
proven this for myself.
Commitment
To be an effective productivity solution,
Wang Freestyle and Wang Office require
an organizational commitment. While
you don't have to buy every part of the

Take Our Course In C
And The First Lesson You'll
Learn Is In Economics.
CLASSIeM INSTRUCTION $/,S00
COMPLETE C VIDEO COURSi. e.

NTSC
or
PAL
Formats

bargain."

YoutrAVE $1,205

fi
C's power, and portability make it
the language of choice for
software developers.

Learn C in as little as two weeks
Speaking of speedy, with The
Complete C Video Course you can
learn C in only two weeks.
Compare that with tne up to four
months it can take to
learn C in class.
>

Unfortunately, learning C can be a
very costly proposition. Classroom
instruction is, in a
word, expensive. And
einclude < stcho
many C video courses
Adeline NAMLEN 15
carry hefty price
Adetme NUMMARK 4
struct person
tags.

Each lesson averages 17
minutes of clear, concise
instructions. Used in
conjunction with our
char name[NAMLEN).
The top C video
nt mark[NUMMARK].
workbook you'll find they
course at the lowest
provide everything you
possible price
need to know to become
But now, there's The Complete C
proficient in programming in C.
Video Course from Zortech.
Save your compary thousands
It's the ultimate C training tool for
If you think The Complete C Video
home or work. And all it costs is
Course is agreat way for you to
$295.
save money learning C, think
You get ten
about how much it could save
videos with
your company. Use it instead of
36 lessons
sending programmers to school
covering all
and you'll save thousands. What's
levels of
more, The Complete C Video
programming
Course is even tax deductible.
skill. A comprehensive,
C is unquestionably the most
easy-to-follow 365 page workbook.
valuable programming language
And even afree C compiler.
you can master. And now you can
get everything you need to
Free C compiler included
become productive in it from
Yes, that's right. The Complete C
course
to compiler to tools for an
Video Course includes our famous
economical
$295. Mail the
C compiler ( it runs on any
coupon
or
call
our hotline to
MS-DOS machine) with linker,
receive it ASAP.
library manager, full graphics
library and on-line help. It's the
choice of professional
programmers everywhere
for fast code, fast
development and
fast debugging.

"I heartily
recommend...
...an excellent

_ook at all these C video pluses
• Only $295 complete.
. Ten videos with 36 lessons.
. Comprehensive 365- page
workbook.
. Free C compiler with linker,
'ibrary manager, full graphics library
and on-line help.
• Compiler and hardware
ndependent.
• Designed to help you learn C in
as little as two weeks.
. Tax deductible.
BRITISH
PERSONA
Zortech Inc.
4-C Gill Street
Woburn, MA 01801
Voice: 617-937-0696
Fax: 617-937-0793

CIOAPUTE
AWARDS
I988/

WINNER

* Yes, rush me The Complete C
Video Course including free C
compiler for $ 295.00 ( VHS only)
* Please include ( No. ) extra
workbooks at $ 29.95 each.
* I'd like to order ( No. ) extra
C compilers with this course at the
special price of $49.95.
Name/Company
Address

Phone
City
State

• • •

GARY RAY
PC WEEK

Zip

Here's my check for

vismsitc#
Exp. Date
ZORTECH

Prices do not include shipping

The Complete C Video Course $ 295
Order Hotline ( 800J848-8408
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Wang system, each user must have certain necessities, such as a special telephone to receive voice messages. But
once you make the commitment, Freestyle and Office allow groups, even those
scattered around the globe, to work together as if they were in the same room.
Of course, you have to make an organizational commitment to WordPerfect
Office and Higgins, too. Both packages
reside on the file server, and because
they are software, they can be run from
any IBM PC—compatible computer. Higgins sells its licenses for groups of five;
WordPerfect offers individual licenses.
You'll need to license every user you plan
to have using these packages. If you only
automate part of the group, the rest will
be hard pressed to work.
WordPerfect Office continues to be
the program to beat for ease of integration into the office. Since it works just
like WordPerfect, nearly everyone already knows how to use it. In addition, it
installs easily, is intuitive, and has clear
documentation. Your coworkers will not
waste time puzzling over confusing
screens or obscure commands.
Higgins is greatly improved over its

earlier version. The menu structure is
more carefully thought out, and its user
interface is much improved. Unfortunately, I couldn't get the software to
work with NetWare 386, and the documentation was so weak that Icouldn't
figure out why. However, Iwas able to
install it on an earlier version.
WordPerfect Office's installation
does not work flawlessly with NetWare
386. You have to enter the user names
manually because of differences between versions 2.15 and 3.0. At least
there is an alternative method, however,
to perform the installation.

workgroups in places where not too long
ago you couldn't. This kind of software
really does let groups work better together. Since it prevents the familiar time
killers of telephone tag and synchronizing meeting schedules, groupware can
make the work more productive as well.
While Wang has given us atotal solution to group productivity, not all companies need something so comprehensive.
Some can work just as well with anice Email package that provides away to set
up meetings and share information. All
three of these packages offer those capabilities.

Finding Groupware
There's no question that awell-designed
groupware package can enhance the productivity of your business. If you can get
people to use the package, they will find
that it makes their communications easier and faster. And if your personnel are
physically separated from each other, the
benefits of groupware are even greater.
Because all three of these packages
can communicate over long distances
using wide-area networks, fax gateways,
or public E-mail networks, you can form

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 B1X 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.

You got the look.
a sample of
_fax output
using

Golden Section

(:otn,nhi
nil/lie

fax software

Welcome to
the age of
persopal
communication.
'

a

advertising

Carmina Cortez
Friendly Press. inc.
Dear Carmina.
Welcome to the age of personal communication!
As you can see, all PC fax software is not alike.
The fax that you are now reading was created
using Communique from Grey Matter Response. I
wrote the body of this letter using Communiques
on-board Memo Processor and then let the software
take care of the rest. It automatically merged
in our company logo and my personal signature as
it transmitted the fax using Communiques
exclusive proportional Fax Fonts. This
professional looking document was completed in a
matter of minutes. saving me time and energy.
The Communique software has a graphic user
interface based on easy- to- understand icons and
buttons (everyone at the office keeps dropping by
my desk just to see it!) Let's get together
sometime and Ill show it to you.

The better your faxes look, the better you
look. That's why Communiqué produces
eye-catching faxes like the one on the left.
Communiqué even improves the look of
your PC with its easy- to-use Graphic User
Interface. And right now, Communiqué
software plus a9600 baud PC fax board is
at an introductory price of only $ 249 ($50
off the retail price.) For more information
or to order, call 1-800-927-9713.

Best Regards.

7;;Pe. .37e440.0.«,
Tina Berman
Golden Section
Grey Matter Response
PO 3147 Santa Cruz, CA 95063
(408)427-3678/fax: (408)427-0493

96

BYTE • DECEMBER 1990

current f
board onlierr-:
ask about ou ,.
V79 trade ii

offer!

OMMUNIQUe

pe-rsortai

Com unapoi'. rrquarnems ¡Rif

cokren(,“tication

rrompaable mcb 640k, hard duk,graplar tard (ether or momehrumr MS.IX)S 3.0 or higher nod nmod,

Circle 126 on Reader Service Cant

After everything
yotive heard
about-Windows
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Windows. (
Free Working Model

Your
See for yourself. With Windows'
Computing, using your PC becomes
easier, faster, and more productive than
you ever imagined possible. But you don't
35.

>t.

Windows Computing
is the Windows
version 3.0
environment combined
with any of the
hundreds of Windows
applications
already available.

have to take our word for it. Because,
right now, we're making fully functional
Working Models of Microsoft' Windows
version 3.0, Microsoft Excel, Project,
Word and PowerPoinf presentation
graphics program as easy to get ahold
of as they are to use.
Just pick up the phone and call
(800) 323-3577, Dept. N62, and we'll

"The Ii,',! Working Model you select to free during 011, Windows Computing Promotion. Septernber 15 through December 31. 1990 Ow free Working Model per person. Each additional Working Model à$9.95, applicable sales tar not included. Offer good whit

7omputing
Microsoft®
eyes.
send you afree copy of the Working
Model* you're most interested in.
Or, if you would prefer, just ask
for the date, time and location of a
Windows Computing
seminar being held
near you. Either way,
the experience is
sure to impress you.
Minea*Mtled

The truth is, we believe there
could be only one reason why people
might not see just how much Windows
Computing means to the future of the
personal computer.
They haven't looked.

Making
ciosoft
it all make sense
'-

supplies last and 0.1Y in Or 50 United State. 01990 Miaffln Corporation- All rights reserved. Microsoft. PowerPoint and the Microsoft logo are registered trademarks and MakIngn all make sense mui 14indows are , radenorirs of Microsoft Corporation.
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ALM TOWERS
ABOVE THE REST

Now you can have the power and performance of Altec 'sfully loaded 486 EISA
Tower delivered to y ur door! Check out these outstanding features:
486 EISA TOWER

5,995

Intel 486-25 CPU
4 Meg RAM
1.2 MB 5.25" drive 0 1.44 MB as" drive r' 150 MB 18ms ESDI
hard drive o ESDI controller w/32K cache L 16- bit VGA card D 14" VGA monitor ( 1024 x 768)
2
serial, 1 parallel & 1game ports D 101-key Keyboard D Genius Mouse
MS-DOS 3.3 or 4.01
Six
32-bits EISA slots & two 16-bit slots

"AltecZip 386s are solid machines featuring

liii

1•111

1a

1

I

MAGAZINE

brand- name parts. A good buy.
they are clearly affordable"

users should find Altec machine
an excellent value with good performance."
"Computer

PC Maw. July 19.

Altec sets the standard for the highest quality design and
manufacturing of all our products. We're fast, friendly, and
ready to help you select the right features for your needs.
Take alook at some of our other great systems:

$3,295

386/33 VGA

Intel 386-33 CPU 0 32K Cache 04 Meg RAM 0 1.2 MB 5.25 -drive 0 1.44
MB 3.5" drive 0 150 MB 18ms ESDI hard drive 0 ESDI controller w/32K
cache 0 16-bit VGA card 0 14" VGA monitor ( 1024 x768) 0 2serial, 1
parallel & 1game ports 0 101-key Keyboard 0 Genius Mouse 0 MSDOS 3.3 or 4.01
(25 MHz Cache System deduct $ 100)

$2 1595

386/25 VGA

Intel 386-25 CPU D 4Meg RAM O 1.2 MB 5.25"drive 0 1.44 MB 3.5" drive
105 MB 18ms IDE hard drive 0 16-bit VGA card 0 14" VGA monitor
(1024 x768) 0 2serial, 1parallel & 1game ports 0 101-key Keyboard 0
Genius Mouse D MS-DOS 3.3 or 4.01

$1,850

386/SX VGA

Intel 386SX-16 CPU 02 Meg RAM 0 1.2 MB 5.25"drive 0 1.44 MB 3.5"
drive 0 66 MB 25ms hard drive 0 16-bit VGA card 0 14" VGA monitor
(640 x480) 0 2serial, 1parallel & 1game ports 0 101-key Keyboard 0
Genius Mouse 0 MS-DOS 3.3 or 4.01
(20 Mhz 386/SX version add $150)

286/12/66 MB VGA COMBO

$1,695

1Meg RAM
1.2 MB 5.25" drive
1.44 MB 35" drive
66 MB hard drive
C 16-bit VGA card
14" VGA monitor (640 x 480)
2 serial, 1 parallel
& 1game ports. 101-key Keyboard
Genius Mouse
MS DOS 3.3 or 4.01
E Panasonic 1180 printer w/cable
Surge Protector

286/12 VGA STAR

$1,295 NEW

1Meg RAM
1.2 M or 1.44 M drive LJ 40 MB hard drive
16-bit VGA
Card
14" VGA monitor (640 x 480, .41 mm) D 2serial/1 parallel & 1game
ports
101-key Keyboard ri MSDOS 33
Various hard drive capacity available.

ALTEC
Technology Corp.
Altec's Guarantee:
• 30 day money- back guarantee
• 1 year warranty for parts and labor
• Free 4 months on- site service
• Lifetime toll- free technical support

11111111111iiiiii

1-800-255-9971
VISA

Policy: Same day shipping with standard configurations for orders before 3 PM EST
Shipping and handling extra Personal and company checks require 10 days to clear. Pric
are subject to change, and all items are subject to availability All returns must be Shipp
prepaid, insured, in original condition and complete with documentation. All returns mi
have AMA number 30-day money back guarantee does not include shipping No surchar
for visa & MasterCard, 2% for American Express

hnology Corporation • 18555 East Gale Avenue • Industry. CA 91748 • 818/912-8688 • FAX: 818/912-8(
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BEYOND DOS: WINDOWS AND OS/2

a

Martin Heller

I
'VE GOT Ms
Device-independent
bit maps and
palette management
make the PC a
serious color platform

T

ime was, you could count the
number of display options for
the PC on the fingers of one
hand, without letting go of your
teacup. Now, aPC can be equipped with
any of hundreds of displays, from portable low-resolution gray-scale LCDs to
colossal high- resolution 24-bit color
monitors.
Now consider its documentation's
view of the Windows bit map: " amatrix
of memory bits that, when copied to adevice, defines the color and pattern of a
corresponding matrix of pixels on the device's display surface." In other words,
it's a memory image compatible with a
specific display. The Windows 3.0 documentation dryly says: " Each device has
its own unique color format. In order to
transfer abit map from one device to another, use GetDIBits and SetDIBits."
DIBs: Device-Independent Bit Maps
The DI in GetDIB its stands for deviceindependent. Instead of mimicking the
planar structure of a given display, the
DIB format contains aBitmapinfo data
structure that describes the bit map, plus
the actual array of bytes that defines the
pixels of the bit map. All well and good,
but that is not the end of the story.
DIBs first surfaced in OS/2 1.1 as the
Graphics Programming Interface bit
map. The designers of Presentation Manager understood the problems of the
Windows 2.0 bit map and wanted to
avoid them. The OS/2 1.1 Bitmapinfo
structure specifies the width and height
of the bit map in pels (
i.e., picture eleILLUSTRATION: NURIT BOCHNER © 1990

ments—called pixels in the Windows
documentation and pels in the OS/2 documentation), the number of bit planes,
and the number of bits per pel within a
plane. It can also contain acolor table to
accommodate devices like the VGA that
can display a certain number of colors
from a larger palette— in the case of
VGA, 256 colors out of 256,000.
The OS/2 1.1 Bitmapinfo structure is
fine as far as it goes, but it doesn't go far
enough. Bit maps can be very large: A
256-color bit map at 640 by 480 pels is
about 300K bytes. That number is independent of the image. Without compression, even an all-black bit map will be
that big.
The Windows 3.0 Bitmapinfo structure, which carries over into OS/2 2.0 as
the Bitmapinfo2 structure, allows for
run-length-encoded images with 4 or 8
bits per pixel. While not as effective as
the Ziv-Lempel compression that Graphics Interchange Format ( GIF) images

use, RLE compression will reduce large
areas of asingle color to afew bytes.
The new structure also specifies the
resolution for which the DIB was created, the number of color indexes actually used by the bit map, and the number
of colors considered important for displaying the bit map. Windows 3.0 allows
images with 1, 4, 8, or 24 bits per pixel
and restricts the number of planes to 1.
OS/2 2.0 adds some extra fields to the
DIB format. These govern, among other
things, recording order ( i.e., direction of
scan when abit map paints), color encoding, and halftoning. Windows 3.0 does
not use these fields. Even OS/2 2.0 does
not use them all yet. Although it does
support halftoning, it has only one option
for recording order ( bottom-to-top) and
one for color encoding (RGB structures).
Getting DIBs
Assuming you have installed Windows
3.0, you can find a small collection of
DECEMBER 1990 • BYTE
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DIB images in your Windows directory.
They have the . BMP extension and serve
as wallpaper for the Windows desktop.
You can find more DIB images on BIX in
the microsoft conference, generally in
ZIP files. You can also convert GIF
images to OS/2 1.1 bit maps (which are
also readable from Windows) using Graham Welland's GIF2BMP, which you
can download from the " ibm.os2 listings" area on BIX.
Don't panic if you don't have OS/2:

GIF2BMP is supplied as abound executable file that will run on DOS 3.3 and
higher and on any version of OS/2. Many
GIF images are in the " photo listings"
area on BIX, as well as the " ibm.os2"
area and the microsoft conference; you
can find thousands of GIF images in
CompuServe's PICS forum areas, although downloading them can be costly.
If you have access to clip art in PCX
format, you can convert it to BMP format
using PC Paintbrush for Windows 3.0.

"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. II 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
compatible with Microsoft Windows, using all window facilities
And develop Presentation Manager applications with no additional
software
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
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
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
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To convert other formats (e.g., IFF,
TIFF, and TARGA), you may have to resort to autility program, such as HiJaak
or TGL+. If you are converting TIFF
files, be aware that there are several
levels and types of TIFF format, and that
not every TIFF reader supports every variety of file. For instance, HiJaak is unable to read level 5color TIFF files.
Palette Management
Imentioned palettes briefly when Iwas
describing the Bitmapinfo structure, but
Ididn't go into all the implications of
supporting aselectable palette. For starters, I'll consider a 256-color VGA display, such as aVideo Seven video RAM
card with 512K bytes of memory.
Windows 2.x and OS/2 1.x load such a
display with adefault palette. To paint a
bit map without palette management, you
have achoice of getting best-match solid
colors or best-match dithered colors. The
solid-color image will look posterized
because of the false colors and loss of
shading, and the dithered image will
look very grainy. Such restrictions are
quite obvious in Windows 2.x and OS/2
1.x GIF viewers and in other programs
that try to display 256-color images.
Under Windows 3.0 and OS/2 2.0,
programs can control the palette using
the system's palette manager. The system reserves 20 colors for its own use so
that menus and icons will always be visible; on a256-color display, the remaining 236 colors are available. If you have
the Windows 3.0 Software Development
Kit (SDK), you can see the palette change
if you run the SHOWDIB and MYPAL
sample programs and display some 256color images; otherwise, you can display
images with Windows PBRUSH.
Suppose two windows want different
palettes. The palette manager gives priority to the active (foreground) window;
background windows can take the leavings. You can see this happen by putting
up two images with different palettes and
bringing them to the front alternately.
You'll see the active image snap into its
correct colors, the background image become posterized as the palette changes,
and the background image adjust itself to
the new palette as well as possible.
On a24-bit " true-color" display, the
palette manager does very little. And on
a 4-bit ( 16-color) display, there aren't
any colors left over from the system palette. Applications have to be aware of
what sort of display they're running on
and what sort of DIB they're displaying
to do the right thing—but it isn't all that
complicated if you start from the SDK
examples.
continued

Mylex has the best EISA solution.
At least that's what people tell us.

TI 34020TM Graphics Controller

SCSI Caching Host Adapter

"The Mylex MAE486 with its

"The GXE020A TIGA board

32-bit EISA SCSI controller
kills the competition for reading

...scored as much as 45

Ethernet LAN Adopier

percent higher on our low-

large sequential files in the I0Bench 2tests

level benchmark tests than any other

under UNIX:"

TIGA board evaluated."

Personal Workstation, June 1990

"If Iwanted to replace my entire
system for optimum all-around
performance, I'd build it from Mylex
EISA-based boards."

BYTE, April 1990

"42lev has done alot of work with EISA,
and we plan to use its motherboard and
adapters in aLAN Labs 'super-AT' server."
P(' .11(amzine.

lay 19(X)

Personal Workstation, June 1990

Of course, we've tested our EISA peripherais for compatibility with major EISA systems.
To see what our high-performance EISA solutions can do for your system, call us at
1-800-446-9539, or fax us at 1-415-683-4662.

r"e' fLEX

486 is aregistered trademark of Intel Corporation.11 34020 is aregistered trademark of Texas kistruments. Mylex is aregistered trademark of Mylex Corporation. 0 Mylex Corporation, 1990
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Getting Up to Speed
Irecently added DIB display and printing to EnPlot and Room Planner, two
Windows 3.0 applications I've written.
(EnPlot is adata-visualization and dataanalysis program for scientists and engineers; Room Planner is a room-layout
package for the hospitality industry.) To
do that, I copied the SDK examples,
modified the code somewhat to preserve
my applications' mapping and background modes, and wrote a few " glue
routines." It took me about two days to
add DIB support to Room Planner, and
another day to add it to EnPlot.
A big issue Ihad to address was what
size the bit map should be on the screen.
The natural size of abit map is its dimension in pixels. But Iwanted my applications to be WYSIWYG, and the resolution of alaser printer is about four times
the resolution of ascreen, so that abitmap image that is full- screen covers
about Y
16 page when it is printed.
Rather than explicitly scale the image
to each resolution, Itook advantage of
Windows mapping modes. Room Planner uses MM_ISOTROPIC mode, with
the window extent set big enough to show

the room dimensions in units of tenths of
afoot; with this system, abit map that is
100 by 200 pixels will be drawn the same
size as aplatform that measures 10 by 20
feet, no matter what the device resolution.
There are about half adozen ways of
getting the device-independent bit map
from disk to screen. Ichose to read in the
file (being careful of the 64K-byte limit
on far pointers), keep it in memory in
DIB format, create apalette for it, and
then send it to the screen or printer with
StretchDIBits, since this is the only
Graphics Device Interface function that
correctly converts colors (i.e., to shades
of gray) and scales the bit map as needed.
When drawing to the screen, Iset the
background mode to transparent, select
and realize the palette, call StretchDIBits , and then restore the old palette and
background mode. When drawing to the
printer, Iskip the palette manager calls.
After I've drawn the bit map, Irelease its
memory.
If Iwere drawing the same bit map
over and over, Iwould probably convert
the DIB to ascreen-compatible memory
bit map of the correct size once with Set-

DIBits, and then Iwould BitBlt the con-

verted bit map to the screen as needed,
avoiding multiple conversions and gaining alittle speed. As it is, my application
may be drawing multiple bit maps that
could not all reside in memory simultaneously, so the StretchDIBits method
is as good as anything.
What Does It All Mean?
Now that Windows 3.0 (and OS/2 2.0)
support device-independent bit maps and
palette management, the PC is ready to
become aserious color platform.
Not everyone can afford a24-bit color
display, but an 8-bit Super VGA with palette management behind it can do amore
than acceptable job of image display.
Color separation, animation, and imageprocessing software aren't far behind. •
Martin Heller develops software and
writes about technical computer applications. He holds a Ph.D. in physics. He
can be reached on BIX as "mheller."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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eMPUTERIZED
POP-UP CALCULATOR
DESIGNED FOR THE CONSTRUCTION INDUSTRY

Run with
the Fox
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Once in a lifetime someone, somewhere will
come up with a marvelous idea or product
whose time has come. Well, WE HAVE DONE IT!

Fox Software is committed to excellence, and
with products like FoxPro and FoxBASE+/Mac,

•A Computerised Construction Calculator that
"POPS- UP" over any Accounting, Estimating, or
Spread sheet, programs or even Word Processing.

We've been producing superb database manage-

•Does BASIC MATH functions, HIGH LEVEL MATH,
Converts Construction units of measure OVER 100
WAYS (
SF to CY, LBS to TONS, LF to BF or MBF, SF to
ACRES, etc. ( In Imperial or Metric Measure).

ment software since 1983. And our products

•PRINTS EVERY TRANSACTION ON AN AUDIT TRAIL.

continue to win awards worldwide.

•ALLOWS YOU TO STORE UP TO 50 DIFFERENT
TRANSACTIONS IN MEMORY and lets you select and
total any group of Units of measure. (SF—$—CY—LF
ONLY, Etc.).

we prove it.

For aFREE demo disk of any of our products,
call (
419) 874-0162 and see why " Nothing Runs
Like The Fox!"

•The program will AUTOMATICALLY deposit the answer
into the program that you were working on and then
CALCULATOR WILL DISAPPEAR until you need it again!
•Works on any I.B.M. PC or compatible

AMAZING! UNBELIEVABLE? BUT TRUE!

Fox Software
134 W. South Boundary, Perrysburg, OH 43551
USA (419) 874-0162 / UK (44) 462-421-999

AND LISTEN TO THE BOTTOM LINE...

ONLY$6950

Dealer Inquiries Invited

$7.50 for DEMO disk
Send $69.50 to order. (Add Sales tax in California)

Racine Technologies • PO BOX 477 • Alpine, CA 92001. (619) 445-3692
A Subsidiary of LOGICAL PROGRESSION CORP.
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Lower Priced Than Other Competitor's
System Alone — Get the Printer, Software
and Mouse FREE! A $ 573 Additional Value
CompuAdd answers your demands for affordable
386-powered systems — and goes one better with
the NEW CompuAdd DX Success Kit.
The 320 system alone was $2259. Now you save
$264 and get aFREE Panasonic I<X-P1180 printer —
a $299.95 value! Add to that, aFREE CompuAdd
mouse plus FREE software worth over $230, and you
have adeal that appeals to the shrewdest executive.
The NEW DX Success Kit gives you the power of our
20MHz 386 system with the convenience of our
popular "plug-and-go" kits. FREE CompuAdd
Windows 3.0, FREE Microsoft Working Models and
FREE CompuAdd MS-DOS 4.01 come preloaded on
your hard drive, so your system is ready to go right
out of the box!
With the 320 at the heart of your kit, you have
power for the most demanding tasks — detailed
spreadsheets, complex databases, desktop publishing and even CAD/CAM. Compatible with OS/2 and
Novell operating systems as well as MS-DOS and
SCO XENIX, the 320 also makes an excellent network file server or powerful workstation.

CompuAdd's NEW DX Success Kit Features:
80386 microprocessor running at 20MHz
1MB DRAM expandable to 16MB
0wait-state cache memory
40MB (2,8ms) hard drive
5.25" 1.2MB or 3.5" 1.44MB diskette drive
Dual diskette controller
Dual IDE hard drive interface
Six 16-bit and two 8-bit expansion slots
Five 5.25" half-height drive bays
Built-in parallel and two serial ports

High-performance MGA monitor and
graphics adapter
FREE Panasonic KX-P1180 printer
$299.95 value
FREE CompuAdd mouse $34.95 value
FREE CompuAdd Windows 3.0 preloaded
$149 value
FREE Microsoft Working Models preloaded
FREE CompuAdd MS-DOS 4.01 preloaded
$89 value

Second diskette drive and color monitor optional.

The Panasonic KX-P1180 printer that comes with
your NEW DX Success Kit is a9-pin near-letterquality printer. Chosen as aPC Magazine Editor's
Choice in November 1989, the Panasonic printer
is a $ 299.95 value — yours FREE when you buy
CompuAdd's NEW DX Success Kit.

Get 386 Power, Kit
Convenience and CompuAdd Value!

Call 800-456-6008

Customer driven, by design,'

CompuAdd's Top-of-the-Line Technology
at Bottom-Line Prices
Their 20MHz 386 System Alone: 6,354.
CompuAdd's NEW DX Success Kit: 1995.
And The Deal Gets Better...

• CompuAdd 320 system
and monitor
• 40MB hard drive
Ill FREE Panasonic printer $299.95 value
II FREE mouse $34.95 value
• FREE Windows 3.0 $149 value
• FREE Microsoft Working Models
• FREE MS-DOS 4.01 $89 value

We Give You AFREE Printer And More!

CompuAdd 316sL Laptop
The CompuAdd 316sL — our hottest seller — is the perfect on-the-go
computing solution! It packs the
power of the 386SX microprocessor into aconvenient laptop —
at aprice far below competitive
models! Plus you get FREE
CompuAdd Windows 3.0,
FREE Microsoft Working
Models, FREE CompuAdd MS-DOS 4.01,
FREE LapLink II communications software and aFREE
CompuAdd mouse.
You'll find the crisp, clear VGA display and spacious
keyboard apleasure to use. And if you want to use your
desktop color monitor and expanded 101-key keyboard
when you're not on the road, simply plug them into the
built-in external ports.
CompuAdd also offers portable printers, projectors and
data displays to make your 316sL acomplete office on the
road! Check out the savings when you buy CompuAdd's
316sL Kit with Diconix printer and modem/send-only fax.

CompuAdd 425
The technology of tomorrow is
here! Based on the revolutionary
Intel 486 microprocessor — the
"mainframe on achip" — the
CompuAdd 425 delivers astonishing performance in alow profile
system. Power for the most
demanding spreadsheet, database, network or CAD/
CAM applications. And
it's compatible with all
your favorite 286 and 386 applications.
Step up to the next generation of computing with the
CompuAdd 425!

CompuAdd 316a
Laptop Features:
II
II
a
▪
III
a
a
II
a
IR
▪
a
111
a
▪
a
▪
al
▪
a
▪

386SX microprocessor rated at 16MHz
2MB high-speed DRAM expandable to 6MB
0wait-state page-mode memory architecture
40MB ( 28ms) hard drive
3.5" 1.44MB high-density diskette drive
Dedicated internal modem/send-only fax
expansion slot
Dedicated 80387SX math coprocessor socket
Built-in serial, parallel printer, external VGA,
keyboard and 5.25" diskette drive ports
High-resolution ( 640x480) VGA display
7" x5.25" supertwist LCD screen (sidelit)
85-key keyboard with 101-key emulation
FREE CompuAdd serial mouse $34.95 value
FREE CompuAdd Windows 3.0 $149 value
FREE CompuAdd MS-DOS 4.01 $89 value
FREE LapLink II software with serial cable
$89 value
FREE Microsoft Working Models
Carrying case
Dimensions: 12.7" x12.4" x2.4"
Weight: 11.5 pounds
System Price: $2895 (
62202)
Kit Price: $ 3195 (
62203)
(Kit includes Diconix 150 Plus printer and
2400 baud modem/send-only fax.)

CompuAdd 425 Features:
a 80486 microporcessor rated at 25MHz
with internal 8KB cache and floating
point processor
▪ 4MB DRAM, expandable to 16MB
▪ 5.25" 1.2MB or 3.5" 1.44MB diskette drive
▪ 80MB hard drive
Three 16-bit and two 8-bit expansion slots
16-bit video graphics adapter
CVGA monitor
FREE CompuAdd mouse $34.95 value
— FREE CompuAdd Windows 3.0 $149 value
II FREE Microsoft Working Models
II FREE CompuAdd MS-DOS 4.01 $89 value
II System Price: $4995 (
66652)

CompuAdd®
Customer driven, by design.'"

Think Technolosy, Think CompuAckll
CALL TODAY! or
visit aCompuAdd
Superstore for these
savings.

800-456 6008
Flours: Monday - Friday 7.00ain to 9,00pm COT; Saturday 9,00am to 5,00pm CS

We accept MasterCard, VISA, money orden, certified checks andenonal checks t
please allow ten days for proeessingl, coil. M0 minimum order,. company
and institutional pur
ehaworders oninimum initial purchase SS4nt. thereafter $ 501, and wire transfers. Please add 2% to all purchases for shipping and handling
Iminimum $A. shipping outside the coMineMaI Unned States will increase cost, Add It% for shipping and handling to AKIN'S) addresses ' minimum 11111.
Please add appropriate local sales Or. rhirty.day money.back guarantee does not include return freight or shipping and handling. Opened software. videotapes.
.her sonsinnahles and shipping costs are nmtrefundahle. All return dems must be accompanied hy areturn mentandise authorization IRMA, number. Prices
and product descriptions are whjis tto change without notice. CompuAdd is not hahle for damage due to omissions or typographical errors. Call Innkti66.11 K72
for acopy of CompuAdd's complete warranty.

12303 Technology, Austin, Texas 78727
Telex:
763543 COMPUADD AUS
Fax:
512-335-6236
Technical Support:
800-999-9901
Outside US:
512-258-5575
Canada:
800-387-3266
Mexico:
95-800-010-0401
United Kingdom:
0800-373535
Germany:
0130-6009
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Don Crabb

I
NSPIRATION AT
THE YEAR'S END
The Mac markets
changed during 1990,
and new markets
are developing

H

ow time flies. The first year of
the new decade whipped by as
fast as a screen update on a
Mac IIfx. It's time to evaluate
what's happened to the computing community, including the Mac's position
within it. In the IBM-compatible world,
the Rest of Them have been cranking out
486 systems at higher clock speeds, and
Windows 3.0 is amajor improvement as
far as DOS-based graphical user interfaces (GUIs) go.
Apple, after some dithering about,
took muster and waged the battle of the
market share on two fronts. It took the
high ground in March with its introduction of the Mac IIf x, the first-ever Mac
clocked at 40 MHz. In October, Apple
began the blitzkrieg on the low end with
three new low-cost Macs. Just as important, the company slashed prices on the
existing models.
Apple's attack plan so far has been impressive, but it's not without flaws. The
Mac IIf x's much-touted SCSI DMA will
not work with anything but A/UX. System 7.0 still hasn't seen the light of day.
The features on the low-cost Macs are
so-so, including their pricing. If Apple is
indeed in the market-share battle for the
long haul, Iwonder whether it will have
the nerve to reduce prices further if the
situation warrants it. In other words,
we've gone through another year of some
improvements to the Mac and its software, but we're still waiting for the next
Mac revolution. I'm getting pretty itchy
waiting for it to come.
The one place Isee adifference is not
in the volleys from the big guns overILLUSTRATION: JOHN BREAKEY © 1990

head, but when Ilook in the trenches
where the small Mac developers hunker
down. Try as we might, we just can't kill
these little guys. We entice them with
promises of greater profits (Windows
3.0), hotter development systems (NextStep), and other baubles, but they stick to
the Mac like glue.
Whatever the reason, it's these folks
who make the most interesting Mac software today, and who typically define
new software categories. These developers think about more than just adding
more features to aword processor or better kerning to apage-layout system. They
think about what might be possible with
aMac.
The Mac Gets Inspired
Not surprisingly, one of the newer Mac
products I've found is called Inspiration
2.0. It's from atiny family-owned company called Ceres Software in Portland,
Oregon, and it's been around for ayear

now, largely ignored. Ispent apleasant
time conversing with its creator, Don
Helfgott. He calls his program athought
processor, but that doesn't do it justice.
Inspiration 2.0 takes the Mac's ability
to give you aconsistent and meaningful
GUI and lets you brainstorm, cranking
out ideas by the bushel basket. It then organizes the ideas in away that helps you
realize what, if anything, you've really
invented. Inspiration 2.0 is sort of avisual diagraming and outlining tool interweaved with a simple word processor.
It's the first computer aid to creative
thinking I've tried that actually works—
and I've tried them all.
The theory behind Inspiration 2.0
goes something like this. Databases,
word processors, and spreadsheets store
and access information in ways that don't
help us relate information more clearly,
because they fail to distinguish between
right-brain thinking ( i.e., creativity,
images, comprehension, imagination,
DECEMBER 1990 • BYTE
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Inspiration 2.0 combines visual
diagraming and outlining with asimple
word processor. This Inspiration
flowchart outlines the general algorithm
for factoring apolynomial, as shown
in listing I.

visualization, music, and daydreaming)
and left-brain thinking (i.e., logic, sequence, reasoning, and analysis). Inspiration 2.0 works by filling the gap between these two kinds of thinking.
Other programs have promised to accentuate the synergy between the right
and left brains. Neil Larson's Maxthink,
early versions of Dave Winer's ThinkTank outliner, ODS's Consultant, and
a myriad of other shareware have all
skipped through this software minefield
before. None of them really pulled it off,
however, because they just didn't have a
good model to implement.
Inspiration 2.0 has agood model, and
that's why it succeeds. Rather than trying to be all things to all thinkers, the
Helfgotts have pinned down their customers—writers, entrepreneurs, creative
directors, analysts, planners, educators,
and consultants.
They did not make Inspiration 2.0
some kind of unwieldy general management tool, or imbue it with powerful features that its target audience will not
need. In short, they didn't kitchen-sink
this product by trying to make it fit the
needs of a general presentation tool, a
business graphics package, or a freeform charting tool.
The only thing that Inspiration 2.0 assumes is that you think visually. If you
never leave the mental domain of numbers and text, Inspiration 2.0 won't do a
thing for you. But if you think in terms of
relationships and their organization, this
program must be tried to be appreciated.
I've spent the last month doing just
that. In fact, I've fallen into its organiza-

Listing 1: This listing was derived from the Inspiration flowchart shown
in the figure.
Factoring polynomials
Is there a common factor of all terms?
Count number of terms
Binomial
Difference of two squares
a2 - b2 =
(a + b) ( a - b)
Sum of two cubes
a3 + b3 =
(a + b) ( a2 - ab + b2)
Difference of two cubes
a3 - b3 =
(a - b) ( a2 + ab + b2)
Trinomial
Trial and error or AC method
Four terms
Factor by grouping
Factor out common factor
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tional metaphors so easily that it's sometimes hard to go back to a more traditional outliner like More or Acta. I'm
now using Inspiration 2.0 in my introductory programming class ( in which I
teach HyperCard 2.0 and HyperTalk) to
help my students invent and categorize
algorithms and get them into aform that
will suggest code to them.
One way Inspiration 2.0 does that is by
letting them come at both ends of aprogramming problem at the same time. My
students learn about top-down design and
bottom-up testing right from the start,
but one thing they often miss is the interaction between the two. Because Inspiration 2.0 can present your information
either as afree-form chart or as an outline, you can use the chart to plan your
global program segments (top-down design) and the outliner to punch out the
code necessary for each segment ( bottom-up testing).
In aflowchart created with Inspiration
2.0 ( shown at left), the general algorithm
for factoring apolynomial has been outlined. To code individual segments of
this algorithm, you switch to Inspiration's outline view, where you can bang
out and reorganize all the code statements (see listing 1). This sort of view
change doesn't really scream to be noticed, but it's exactly the kind of subtle
capability that makes Inspiration 2.0 so
useful.
Inspiration 2.0 isn't flashy, it isn't full
of multimedia bells and whistles, it
doesn't fit any traditional business computing category, and it's not expensive.
Yet it's exactly the kind of software that
made the Mac a ground-breaking machine and keeps me hoping for better
things. It's one more reason why the Mac
can easily play the power, performance,
and usable facility game with any desktop computer.
Tip of the Month: Software Bridge
If you have to work between aMac and
the rest of the world—whether that world
includes other Macs or PCs, whether on
a network or running stand-alone—you
need some good file filters or format
converters. And if most of your work is
with text on vastly different word processors, you need world-class translators.
The only company Iknow that provides
such high-class translators is Systems
Compatibility. It makes the Software
Bridge for the PC and the Mac.
The Software Bridge costs $ 129, packing together aset of Apple File Exchange
translators that cover 24 different word
processor formats in one of 380 possible
translator pairings. You can choose from
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ou're traveling through another dimension
— adimension of increasing storage demands
and rewritable optical technology.

- 111111111M • .

nthe Optical Zone, these storage requirements
are met with the latest optical technology
available. From the world's first 3.5 inch optical
drive to the largest selling 5.25 inch optical
drives and disk changers. On line,
network, backup and archiving
storage solutions from
128 Megabytes to 36 Gigabytes.

ubmitted for your approval, storage solutions from the # 1source of optical storage
systems in the world. Systems designed
for Macintosh, SUN, DEC, HP, IBM
and compatibles. Support for advanced applications running
Unix, Xenix, A/UX, Novell,
and more.

ith optical storage,
your data's life is prolonged and protected.
Expansion is as easy as
inserting another optical
disc. With Pinnacle's
ASCENT Tm program, systems can be
upgraded from 650 Megabytes to 1Terabyte.

P

innacle Micro, the leader
in this new storage revolution,
provides expanded storage for
multimedia, digital video, pre-press,
desktop publishing, CAD/CAM, and other
data-intensive applications.

See the future ... Store the future ... Recall the future ... The future is Optical.
For further reference, check under "S " for storage, from Pinnacle in ... The Optical Zone.
(800) 553-7070
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1-hit Color is Just One

of Our 3treugf s.

The Hercules Graphics Statiori
Card gives ycu the real )ictire and
power to spate. Power to run Windows 2.('
and beyond.
With 1024K of VRAM for 16- and 24-bit
color, up to 16.7 million colors are within
your grasp. Pictures will appear more
lifelike than ever. And with its TI 34010
processor, the Hercules Graphics Station
Card frees your CPU from time-consuming graphics functions. You can run
programs like PageMaker, Excel and
Corel Draw up to five times faster than
the fastest super VGA card, even at
1024 x768 resolution.
Only the Hercules Graphics Station
Card combines VGA for today's
applications, the TI 34010 for more
power and future applications, and
16- and 24-bit color high quality photo
realism. All at asurprisingly low
price. Call 800 532-0600, ext. 722
for more information.
After all, 24-bit
color is just one of
our strengths
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MACINATIONS

ITEMS DISCUSSED
Inspiration 2.0
Ceres Software
2520 Southwest Hamilton St.
Portland, OR 97201
(503) 245-9011
Inquiry 1146.

$199

Software Bridge
Systems Compatibility Corp.
401 North Wabash Ave.,
Suite 600
Chicago, IL 60611
(800) 333-1395
(312) 329-0700
Inquiry 1147.

$129

Word 3.0x and 4.0, MacWrite II, Microsoft RTF, WordPerfect, ASCII, and
DCA/RFT on the Mac, with dozens
more PC formats supported. You can
translate your files between Mac and PC
formats or across platforms. The Software Bridge AFE translators all work
like the ones from Apple, DataViz, or
Claris that you might already be using on
your Mac.
Unlike the Apple and DataViz translators, the Software Bridge doesn't leave
anything untranslated when it's done
with your file. You'll retain the exact
same formatting (e.g., boldface, underlined text, indents, tabs, headers, footers, fonts, and styles) in your translated
copy as you had in the original. Graphics
incorporated into the original Mac documents are also translated exactly into
other Mac formats.
The Software Bridge translators automatically identify the file format before
making the change, and they never limit
you to one-way conversions. I've used the
Software Bridge to convert files back and
forth many times without any translation
artifacts.
I've never been very happy with the
file translators that I've used from Apple
and DataViz, since they always seem to
leave untranslated residue. The Software
Bridge for the Mac seems to fix these
problems for just about any combination
of file formats you might encounter. •
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.

Lease aMacintosh System
for as little as $43.43/month.
Why You Should Bu}
Your Mac from CDA.
Over the last ten years CDA has
worked hard to create something
unique in the field of computer
mail order— acompany that
could provide customers with the
support they would expect from a
local computer dealer, along with
the convenience and economy of
direct-order, by mail, fax or
phone. Thus CDA has grown
with the computer industry and,
in the process, has earned a
rock-solid reputation for providing superior-quality service
and support. To insure you're
100% satisfied with your
purchase, CDA offers a30 Day
Money-Back Guarantee as well as
afull One Year Performance
Guarantee on all orders.
IBM/Macintosh Hardware
Orange 386
$ 1699
DaynaFile Dual 5.25/1.2Mb $ 699
Dayna Translation Software $89
AccessPC by Dayna $85
Soft PC by Insignia
$ 129
Printers (
cables included)
Apple LaserWriter IINT
$ 3395
Personal LaserWriter NT
$
2475
QMS PS 410
$ 2199
Scanners
Microtek MSF 300GS w/SCSI $1559
Modems
DoveFax Desktop
$ 279
DataLink Mac Internal ( Mac II) $ 199
Monitors
Mega Graphics 19" Rival $ 1199
Magnavox 14" Color RGB $459
E- Machines T-16 w/card $ 2149
Ikegarni 20" Trinitron w/card $ 2799
RasterOps 19" Trin w/card
$
4569

Please callfor our complete list of
Macintosh hardware & software.
Purchase Orders Welcome.

Fax: (908) 832-9740 Ad#50-12
In NJ/Outside US (908) 832-9004

Macintosh Classic System

Macintosh Hsi System

Macintosh Bel System

•Macintosh Classic w/40 Mb
Apple Hard Drive, Apple
SuperDrive, Keyboard, Mouse,
&2Megabytes of RAM
•HyperCard and MultiFinder
•Virex (anti-virus) Software
•Adobe Type Manager
•6Outlet Surge Protector
•10 Diskettes
•Diskette Storage Box
•Mouse Pad

•Macintosh Hsi CPU w/40 Mb
Apple HD, Apple SuperDrive,
and 2Megabytes of RAM
•Microphone
•DataDesk Switchboard
•Magnavox 14" RGB Monitor
•HyperCard and MultiFinder
•Virex (anti-virus) Software
•Adobe Type Manager
•6Outlet Surge Protector
•Mouse Pad
•10 Diskettes
•Disk Storage Box

•Macintosh Hci CPU w/built in
Video Card, Microtech Nova
105 Mb HD Apple SuperDrive,
&4Megabytes of RAM
•Magnavox 14" Color Monitor
•DataDesk SwitchBoard
•HyperCard & MultiFinder
•Virex (anti-virus) Software
•Adobe Type Manager Software
•Norton Utilities Software
•Total Recall Software
•Demo of Microsoft Excel
•10 Diskettes
•Disk Storage Box
•Mouse Pad
•6Outlet Surge Protector

Ask for Package #9101
CDA Price $ 1,539
Only $43. 43/month*
*Based on 48 month FM\ lease

US/Canada 800-526-5313

Ask for Package #9110
CDA Price $3,769
Only $90. 2Vmonth*
*Rased on 60 month FMV lease

CDA Computer Sales
Circle 65 on Reader Service Card

Ask for Package #9107
CDA Price $ 5,969
Only $ 142. 4'/month*
*Based on 60 month FMV lease

1CDA Plaza, P.O. Box 533 Califon, NJ 07830
Apple Macintosh & LisserUnwr are registered trademarks of Apple Computer Inc

Trying to find the
1990 World Class Award for
Best Mail- Order Company
P( %MI»

wo

1990
WORLD CLASS
AWARD

E31/
2"
format available from us. Specify
when ordering.
[1 package includes both 51/
4"and 31/
2"
disks.
[81 31/
2"format available from manufacturer
by request. Call us for details.
CP-copy-protected, NCP-not copy- protected
The four-digit number next to each product
is the product's ITEM NUMBER. Please refer
to this number when ordering. Thank you.

SOFTWARE

Products listed here in red are Microsoft
Windows Applications.
Adobe Systems ... NCP
6591 (=Illustrator Windows 1.0
$279.
7547 EAdobe Type Manager for Windows 59.
7902 DAdobe Type Manager for Windows and
Microsoft Windows 3.0
149.
6590 EStreamline Windows 1.0
229.
7392 DAdobe PostScript Cartridge
249.
(Entire Adobe Type Library from 1to 133
is available. Call for more information.)
Aldus ... NCP
1332 " : PageMaker 3.01
499.

Avery ... NCP
Fast 8z easy label printing. Design labels using
special fonts, designs 8z clip-art. Includes
pre-set layouts for Avery brand labels.
6006 CI Label Pro 1.0 (
Laser)
$
49.
7336 ELabel Pro 1.0 for Dot Matrix
49.
-.Maze
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Alpha Software ... NCP
DAlpha Four 1.1
319.
Application Techniques
NCP
1214 DPizazz Plus 2.0
69.
ASD Software ... NCP
7847 EPlanisoft 1.0
145.
Ashton-Tate ... NCP
6580 MultiMate 4.0
299.
4450 DdBASE IV 1.1
499.
Asymetrix
NCP
7384 171Toolbook 1.0 for Windows
309.
Avery
NCP
6006 DLabel Pro 1.0 (
Laser)
49.
7336 ELabel Pro 1.0 for Dot Matrix
49.
Bastech ... CP (5copies)
4665 FlIBastech Utilities 2.07
25.
BItstream
NCP
7568
FaceLift 1.0 for Windows 2.x/3.0 . 59.
8040 EFaceLift for WordPerfect 5.0/5.1 59.
7569 DCompanion Value Pack for FaceLift 1.0
(includes 25 typefaces)
125.
[]Collections: Newsletters, Flyers, Books
& Manuals, Reports and Proposals,
Presentations or Spreadsheets each 129.
EFontware
each 89.
Bloc Publishing ... NCP
1447 DFormTool Gold 3.0
55.
8086 DPersonal Law Firm 1.1
59.
6245 DIDop Drop Plus 1.0
59.
8087 ERam Pack (Pop Drop Plus and
Above Disk)
85.
4594 EFormFiller 3.0
89.
Borland International
NCP
7346 DTurbo C+ + 1.0
145.
7357 111Turbo C+ + 1.0 Professional . . . 219.
7356 DTurbo Pascal Professional 2nd Ed. 179.
5335 [' Turbo Pascal 5.5
109.
6242 r]Quattro Pro 1.0
325.
1514 EParadox 3.5
569.
Broderbund
NCP
1434 DNew Print Shop
39.
1416 liNew Print Shop Companion . . . 33.
ButtonWare
NCP
6419 DPC-File 5.0
89.
5104

We only carry the latest versions of products.
Version numbers in our ads are current at
press time.

MM

Adobe Systems ... NCP
7902 DAdobe Type Manager for Windows with
Microsoft Windows 3.0-Automatically convert
Windows 3.0 screen displays and dot matrix
printed output to crisp, legible text at any point
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size. And Windows 3.0 itself is the Graphical
User interface that is revolutionizing the PC
industry. We're packing them together for a
limited time at agreat price
$149.

6004
5039
5038
8114
6360
1663
7546
6575
5506
7474
1748
1751

Caere ... NCP
WOmnipage 386 2.1
599
Central Point
NCP
EPC Tools Deluxe 6.0
95.
OCopy II PC 5.0
29.
DBackup 6.0
65.
Checkfree
CheckFree (
electronic checking srv). 25.
Chipsoft
NCP
ETurboTax 8.0 for 1990 Taxes
45.
CompuServe
DOS Membership Kit
23.
Concentric Data Systems ... NCP
ER & R Relational Report Writer 3B 109.
Corel Systems ... NCP
CorelDRAW! 12
329
Custom Applications ... NCP
DFreedom of Press 2.2
255.
DAC Easy ... NCP
EAccounting 4.0
89.
EBonus Pak 4.1
129.

Bloc Publishing
NCP
With FormTool Gold, design any form in
minutes. With FormFiller 3.0, accurately
plug in your data. It's aperfect forms team.
1447 El FonnTool Gold 3.0
$
55.
4594 EFormfiller 3.0
89.

1MM

C)

1111

.

AlMn

MA1111

,
1111

M•M

M11
OM.

a

a

111

MOM

best upgrade path?
4798
7936
2908
5611
7351
5494
7725
8804
8729
2762
7795
3950
7005
5810
7311
2233
6188
7071
7416
2228
7380
4479
2265
4880
5825
4879
7378
2324
7389
7383

Data Storm ... NCP
WPROCOMM PLUS 1.1
$65.
DCA ... NCP
0Crosstalk Communicator 1.0 .... 59.
DCrosstalk XVI 3.71
119.
HCrosstalk for Windows 1.1
129.
Delrina Technology ... NCP
Per FOR MPRO 1.0 for Windows. 299.
Dow Jones ... NCP
0News/Retrieval
24.
Fifth Generation Systems ... NCP
liDirect Access 5.0
59.
FBrooklyn Bridge 3.0
89.
0MaceVaccine 1.0
89.
IIIMace Utilities 1990
99.
iJDisklock 1.0
109.
EFastback Plus 2.1
119.
FNN Data Broadcasting ... NCP
171NewsReal 1.0
99.
FormWorx
NCP
DFormWorx with Fill & File 2.5 . . . . 85.
Ï:Form Publisher for Windows 1.2. 145.
Fox Software
NCP
EFoxbase Plus 2.1
199.
ElFoxPro 1.02
489.
Franklin Software ... NCP
0Language Master 2.0
59.
[ iLanguage Master 3.0 for Windows 59.
Funk Software
NCP
ESideways 3.3
52.
CIP.D. Queue 1.0 (
print spooler) . . 55.
DAllways 1.2 (
for 1-2-3 or Symphony) 115.
Generic Software ... NCP
BIGeneric CADD Level 3 5.0 . . . . 225.
Great American Software ... NCP
COne Write Plus Acct. Sys. 2.06 . . 179.
EMoney Matters 1.0
55.
DPayroll for Accounting System 2.0 89.
DFinancial Manager
479.
Harvard Associates
NCP
B1PC Logo 3.0
59.
hDC Computer Corp. ... NCP
0Windows Express 3.0
55.
ffiFirst Apps 1.0
55.

Corel Systems ... NCP
5506 ClCorelDRAW! 1.2-The world's leading
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.

2323
6599
2415
6222
7298
7300
2426
7478
7635
6882
5191

Hilgraeve
NCP
0HyperACCESS/5 1.1 (
DOS & OS/2) $115.
IBM
NCP
111Current 1.1
239.
Individual Software ... NCP
0Typing Instructor Encore 3.0 . . . . 19.
0Resume Maker 1.1
29.
Inset Systems ... NCP
DHijaak 2.0
99.
0Inset Plus Hijaak
125.
Intuit
NCP
0Quicken 4.0
39.
Isogon
NCP
EFontSpace 2.0
59.
Laser Go ... NCP
EGo Script Plus 3.0
189.
LaserTools
NCP
0PrintCache 2.3
99.
Lord Publishing
NCP
0Ronstadt's Financials 1.02
75.

Chipsoft
NCP
1663 E Turbo Tax 8.0 for 1990 Taxes-The bestselling, easy-to-use and complete software for
preparing individual tax returns. TurboTax
provides on-line help, IRS instructions and
comprehensive tax assistance
$
45.

2731

Great American Software
NCP
4880 DO« Write Plus Accounting System 2.06Complete small business accounting that
provides easy set-up and operation. Includes 3
best-selling programs-Master (CL), Accounts
Receivable, and Accounts Payable ... $179.
Lotus ... NCP
5417 D1-2-3 3.1
429.
5653 D1-2-3 2.2
349.
5134 ElMagellan 2.0
119.
MECA ... NCP
4529 0Checkwrite Plus 1.1
29.
4603 0Andrew Tobias' Tax Cut- 1990 Taxes 49.
7002 [] Home Lawyer 1.0
69.
2798 DManaging Your Money 6.0
135.
Microcom
NCP
7649 0Virex 1.1
79.
6234 ECarbonCopy Plus 5.2
119.
Micrografx
NCP
7683 :Charisma 1.0
349
Micro Logic
NCP
6787 Clint° Select 1.1
55.

1-800/776-7777

MIVIC

790B
PC Connection
6Mill Street
Marlow, NH 03456
SALES 603/446-7721 FAX 603/446-7791
IMMI •IMM
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7882
7010
7388
7387
2904
2901
6195
2856
2894
2853
4925
5122
2982
4928
4929

Microlytics
NCP
EGOfer 2.0
Microsoft ... NCP
DProductivity Pack for Windows. .
DWindows 3.0
12Project for Windows 1.0
CDowerPoint for Windows 1.0.. .
DWorks 2.0
°Word 5.0
0Word for Windows 1.1
DExcel 2.1
DQuickBASIC 4.5
EIC Compiler 6.0
Multisoft
NCP
OPC-Kwik Power Pak 1.5
Nob Press ... NCP
DFor the Record 2.0
DWillMaker 4.0
Norton-Lambert
NCP
DClose-Up Customer/Terminal 3.0
DClose-Up Support/ACS 3.0 ....
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45.
99.
469.
329.
99.
209.
329.
329.
69.
339.
79.
35.
39.
135.
165.

Bitstream
NCP
Fast & easy-to-use, FaceLift scales screen &
printer fonts to any size. Includes 13 typefaces
to give you professional documents instantly.
7568111FaceLifi 1.0 for Windows 2.x/3.0 . $
59.
8040 ElFaceLift 1.0 for WordPerfect 5.0/5.1. 59.
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ALL ITEMS SUBJECT 10 AVAILABILITY. PRICES SUBJECT 10 CHANGE WITHOUT NOTICE.
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Or afaster way
Reality Technologies
NCP
7891 [IWealthStarter 1.0
$49.
6572 EWealthBuilder 1.1
145.
Reference Software ... NCP
4396 EGrammatik IV 1.0
52.
7483 .7.7:Grammatik for Windows 1.0
52.
Revolution Software ... NCP
4480 E
,VGA Dimmer 2.01 (
screen saver) . 29.
RightSoft
NCP
4155 XRightWriter4.0
55.
Samna ... NCP
5799 ... Ami Professional 1.2
309,
Sitka/TOPS
NCP
6675 ETOPS Network Bundle 3.0
159.
3720 Flashcard 2.1 (
AppleTalk network card;
1year warranty)
155.
6649 [-€: Inbox (
20 user) (electronic mail) . 219.
Softlogic Solutions ... NCP
3542 1
:Software Carousel 4.0
55.
Software Publishing ... NCP
7769
PFS:Preface 1.0 (
with Viruscan). . 49.
3499 EPFS:First Publisher 3.0
(with Deluxe Paint II)
99.
3478 EPFS:First Choice 3.02
(with Prodigy)
105.
3496 EProfessional Write 2.2
(with Professional File)
179.
3495 EProfessional Plan 1.01
69.
3482 EHarvard Graphics 2.3
359.
4766 EFirst Choice Network
299.
7507 [Professional Writer Network 2.0 349.
7513 [ Professional File Network 2.0.
379.
3483 1lHarvard Graphics Network 2.0
599.
4342 ITIFirst Graphics 1.0
99.
Software Ventures ... NCP
6889 ... MicroPhone II for Windows
215.
Solution Systems ... NCP
7977 EBrief 3.0 (
Programmer's Editor)
155.
Spinnaker ... NCP
7604 l
- PLUS for Windows 1.0
289.
4441 EResume Kit 1.32
25.
4446 EEight In One 2.0
39.
Systat
NCP
7415 wSystat/SyGraph 5.0
649.
Symantec
NCP
3152
Norton Commander 3.0
105.
6397 CIThe Norton Backup 1.1
105.
3146 WThe Norton Utilities 5.0
125.
3425 EiO&A 3.0
229.
3431 ETimeline 4.0
469.
Systems Compatibility ... NCP
6564 ESoftware Bridge 4.1
79.
6570 ESoftware Bridge LAN 4.1
155.
TIMESLIPS
NCP
2987 HTimeslips III 4.0
195.
4277 ETimeslips Ill Network
399.
6994 EPercentEdge 1.0
69.
Timeworks
NCP
6253 EPublish-lt! 11
115.
Touchstone Software ... NCP
7420 ECheck It 3.0
89.
Traveling Software ... NCP
5179 FelapLink1113.0
95.
True BASIC ... NCP
3561 I•True BASIC 2.1
52.
Vericomp
NCP
6771 fflMemory Master 1.1
45.

Software Ventures ... NCP
6889 [
71MicroPhone II for Windows-Telecom
software that's "ajoy to use," says PC
Computing. With Watch Me mode to automate script creation, and portability with
MicroPhone scripts on the Mac
$
215.

5902
5900
4384
7475
7048
7860
7858
8102
6600
7539
7967
6422
3221
32r
456

PC Globe ... NCP
oPC Globe 4.0
oPC USA 2.0
Personics
NCP
EUltravision 2.0
L1Macro Editor/Debugger 1.0. . . .
1J Monarch 1.0 (
Data Mgmt Tool) .
PowerUp
NCP
iCalendar Creator Plus 3.0
[' Express Publisher 2.0
Precision Software ... NCP
ESuperbase 2 1.2
[iiSuperbase 4for Windows 1.2
Qualitas
NCP
E386MAX 5.0
BlueMAX 1.0 (386 PS/2)(3 1
/ "only)
2
Quarterdeck ... NCP
1110RAM 1.0
OExpanded Memory Mgr. 386 5.1
EDESCWiew 2.3
EDESOView 386 5.1

39.
39.
79.
135.
319.
45.
89.
219.
469.
75.
85.
49.
59.
79.
129.

Reality Technologies ... NCP
6572 El WealthBuilder by Money Magazine 1.1Save & invest wisely. Set financial goals &
achieve them. Plan for retirement, achild's
education, ahome. Optimize your portfolio
&track all of your investments
$145.
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6246
7577
7574
7575
7781
3804
6685
6791
7605
7796
6161
7016
7014

Voikswriter
NCP
EVolkswriter 4 1.02
109.
West Lake Data Corp.
NCP
EPC-FullBak+ 1.12
52.
FOPathMinder + 1.0
79.
111ValuePak (
includes 4programs). 69.
WordPerfect Corp. ... NCP
ELetterPerfect 1.0
135.
EWordPerfect 5.1
265.
ElDrawPerfect 1.1
279.
WordStar International ... NCP
DWordStar Prof. 60
279.
EWordStar 6.0 Network
345.
Xerox ... NCP
r. Ventura Publisher for Windows 3.0 569.
XTREE
NCP
EXTreePro Gold 1.4
85.
ZSoft
NCP
111PC Paintbrush IV Plus 1.0
119.
PC Paintbrush Plus for Windows 1.12 89.

Software Publishing ... NCP
Holiday Bundles-"Free for all promotion!"
7769 !Preface (with Viruscan)
$
49.
3499pFirst Publisher (tvith Deluxe Paint II). 99.
3478 CFirst Choice (with Prodigy)
105.
3496 EProfessional Write (w/Professional Fik) 179.
®=
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MECA ... NCP
4603 ]
Andrew Tobias' Tax Cut-New power
for handling your 1990 taxes. Import data
from Quicken and/or TurboTax, read last
year's Tax Cut data, and print your returnall with new versatility
$
49.

to do complex math?
7849
7853
8113
7583
5803
7881
2858
8127
8126
8129
8136

Broderbund ... CP
8068 111 Where in the World is Carmen Sandiego
Del= Edition-Chase Carmen & her band of
thieves through 45 countries. Video & audio
enhanced with location graphics provided
by the National Geographic Society . $ 52.

3159

6023
6796
6972
5106
7972

RECREATIONAL/EDUCATIONAL
6030
8081
8079
1464
5701
8068
5851
5698
8112
6881
8109
5804

Accolade ... CP
CTest Drive II: The Duel
32.
EJack Nicklaus' Unlimited Golf &
Course Design
39.
CSearch for the King
39.
Bible Research Systems ... NCP
EThe Word 4.3 (
KJ or NIV)
159.
Broderbund ... CP
El Where/Time Carmen Sandiego?
32.
IWhere in the World is Carmen
Sandiego Deluxe Edition
52.
CI SimCity
33.
Electronic Arts ... NCP
HAbrams Battletank
11.
ETV Sports Basketball
39.
CPopulous
39.
CHarpoon
45.
CDeluxe Paint II (
Enhanced)
89.

3467
5993
5817
7602
5580
6436
4659
4534
7372
7879
7564
3434
3435
3436
5231
3439
3433
7676

HyperGlot
NCP
CWord Torture - French
$29.
EWord Torture - Spanish
29.
Lucas Film ... CP
WPipe Dream
19.
Elndiana Jones & L.0
35.
CTheir Finest Hour (
Battle of Britain) 42.
Microsoft ... NCP
I.Entertainment Pk for Windows 1.0 29.
EFlight Simulator 4.0
39.
Microsoft Press ( Books)
Working with Word for Windows
20.
Running with DOS 4th Edition
20.
Running Windows (
2nd Edition)
22.
Running Microsoft Excel
22.
Parlor Software ... CP
EBridge Parlor 2.3
49.
Penton Overseas ... NCP
CVocabuLearn/ce Levels I & II (French,
Italian, German, Spanish, Russian,
Hebrew and Japanese)
each 39.
Sierra On- Line ... CP
CLeisure Suit Larry III
39.
CCodename: Iceman
39.
EConquests of Camelot
39.
( Space Quest III
39.
EKing's Quest V
45.
Spectrum Holobyte
NCP
Cifetris
22.
EWelltris
22.
CIVette
25.
CFaces
32.
Spinnaker ... NCP
ESargon IV (
Chess Game)
32.
Software Toolworks
NCP
Hunt for Red October
20.
CChessmaster 2100 (
CP)
35.
CMavis Beacon Typing
35.
CWorld Atlas
42.
WU.S.A. Atlas
42.
Stone 8. Assoc.
NCP
EYoung Math (
ages 5to 8)
22.
EKids Stuff (
ages 2to 6)
22.
ELetters, Numbers, Words (ages 2-6) 22.
CMemory Lane (
ages 2to 6)
22.
EPhonics Plus
22.
C2nd Math (
ages 7to 16)
27.
i
-iAlgebra Plus Vol 1 (ages 13+) . .
27.
Toyogo
NCP
rÈNemesis Go Master Deluxe
88.
True BASIC, Inc. ... NCP
Kemeny/Kurtz Math Series. each 45.

Microsoft ... NCP
7881 DEntertamment Pack for Windows 1.0-A
collection of games and ascreen saver made
especially for Microsoft Windows 3.0. The
perfect gift for any Windows user! . .. $29.

7108
6811
7107
7106
1299
8041
4107
4105
6979

7001
7061
7135
6998
6999
6995
7026

American Power ... 2years
APC Smart- UPS 400
339.
360SX (
stand-by power source). . . 219.
450AT (
stand-by power source). . . 279.
520ES (
stand-by power source). . . 329.
AST Research ... 2years
SixPakPlus 384k C/S/P
179.
SixPak 286 Ok
105.
RAMpage Plus 286 512k
419.
RAMpage Plus MC 512k
419.
VGA Plus Video Card (
256K
expandable to 512K)
199.
Boca Research ... 5years
BOCARAM/AT PLUS (
0-8 Meg)
(LIM 4.0 extended)
125.
BOCARAM/XT OK (
0-2 Meg, LIM 4.0) 99.
TophAT (
16-bit backfill 512K to 640K) 99.
I/O Board for AT
59.
I/O Board for Microchannel S/S/P . 109.
Su perVGA (
800 x600, 16/8 bit) . . . 115.
1024 VGA (
16 bit non-interlaced). . 149.

HARDWARE
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.

Toyogo
NCP
7676 CI Go Master Deluxe-Chaos Manor Users
Choice Award 1990 (Byte 4/90). Unites the
Go playing abilities of Go Master,the comeropening tutorial Joseki's Genius, and the life
and death consultant, Tactical Wizard. $ 88.
••••••-
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CH Products ... 1year
Pick the stick the pros use, & the thrills are on
us. FlightStick w/FREE Falcon! New two-port,
automatic gamecards complete the package.
8119 FlightStick w/Fakon & Came Card III $ 79.
8120 FlightStick w/Falcon & GatneCard MCA 95.

Or what odd glitch
1694
1708
7358

The Intel' Math CoProctsor
helps save you time.

timid

Intel ... 5years
80287XL & 80287XLT Math CoProcessors-Runs
up to 50% faster than other 80287 math chips.
The 80287XL works in virtually every 80286based PC, and the 80287XLT is made
especially for Compaq LTE/286.. each $ 199.

7400
5787
7894
7896
7341
7935
8119
8120
7345
1604
1605
1608
5130
1704

Bravo Communications ... 2years
2Pos. Laser Compatible Switch Box 109.
Brother international ... 1year
HL8e Laser Printer (
HP2 comp.). 1399.
Canon ... 1year
BJ-10e BubbleJet Printer (4.6 lb.) . 349.
Sheet feeder for BJ-10e
75.
CH Products ... 1year
Gamecard Ill Plus (
for Microchannel) 49.
Gamecard III - Automatic
33.
FlightStick w/Falcon & GameCard Ill
79.
RightSbck w/Falcon & GameCard MCA 95.
Rollermouse (
Trackball) serial 85. bus 99.
Compucable ... 2years
2- Position switch box
25.
3- Position switch box
35.
Cuesta Systems ... 1year
400 Watt DataSaver
429.
600 Watt DataSaver
599.
Curtis ... lifetime
Universal Printer Stand PS- 1
18.

Emerald SP- 2
$36.
Ruby- Plus SPF-2 Plus
65.
Command Center
93.
Glass Filter Plus (
specify size). ea 65.
Data Technology ... 1year
6249 5280 (
AT Floppy/Hard Controller) . 119.
6248 7280 (
AT Floppy/Hard Controller) . 129.
Datadesk ... 3years
6901 Switchboard
175.
Epson ... 1year
lilt are an authorized Epson Service Center:
1906 FX-850 (
80 col., 264 cps, 9pin) . . . call
1904 FX-1050 (
136 col., 264 cps, 9pin).. call
5183 LQ-510 (80 col., 180 cps, 24 pin). . . call
1930 LQ-850 (
80 col., 264 cps, 24 pin) . . call
1917 LQ-1050 (
136 col., 264 cps, 24 pin) call
5184 LX-810 (
80 col., 180 cps, 9pin). . . . call
1052 Printer-to- IBM cable (6feet)
15.
7775 Equity LT- 286e Laptop
1995.
7774 Equity LT-386SX Laptop
3069.
Removable Hard Drives for Epson Laptops
7776 20 Meg . . 499. 7777 40 Meg . . 699.

5336
5342
4272
5396
7782
7552
7385
4750
2371
2372
4121
2375
2374

Intel ... 5years
Above Boards-FREE Quarterdeck (DRAM
and Manifest with any Above Board or
piggyback, now through December 31,
1990!
see Intel listing for prices.

7157
2307
8049
7391
7976
6754
6582

Intel ... 5years
2346 Inboard 38b/PC with Fra Samna AmiGives you 80386 processing power, 1Mb
RAM, and Samna's powerul Windowsbased word processor (regularly at $ 129).
30 Day Money Back Guarantee
$
519.

Intel ... 5years
7880 9600EX Modem-Provides ultra-fast data
communications without sacrificing compatibility. Supports V32 & V42 9600 bps operation, as well as MNP Level/5 and Hayes
compatible 2400/1200/300 bps modes . $
549.

6421
4696
2352
5119
6420
7880
2346
2348
4646
4266
4267

2582
7899
4518
5800
5802
7912
5831
7581
7862

5th Generation ... 1year
Logical Connection Plus 512k. . . . 599.
Hayes ... 2years
Smartmodem 2400
349.
JT-FAX 9600B
499.
Ultra 9600 Modem
899.
Hewlett-Packard ... 1year
DeskJet 500 (
w/ink cartridge) . . . . 599.
LaserJet III (
w/toner)
1699.
LaserJet I
I
P(
w/toner)
1069.
Intel ... 5years
2400B MNP Internal Modem . . . 199.
2400B Internal Modem
159.
2400B Internal Modem 2(
for PS/2) 249.
2400 Baud External Modem
179.
2400EX MNP Modem
229.
9600EX Modem
549.
Inboard 386/PC w/1 Meg (w/free Arn) 519.
Inboard 386/PC w/1 Meg Piggyback 349.
Inboard 386/PC w/4 Meg Piggyback 669.
Above Board Plus 512k
369.
Above Board Plus I/O 512k
399.
OMMIM

5464
7768
5151
6029
4297
4794
7975
5990
4762

7595
6668

Above Board Plus 82 Meg
599.
Above Board Plus 8I/0 2Meg . . 629.
Above Board 2Plus 512k
469.
Above Board MC 32 Ok
359.
SatisFAXtion (
fax board)
399.
NetPort (3year warranty)
489.
MATH COPROCESSORS
80287XL (
16 MHz 80286 CPU's). . . 199.
80387SX (
16 MHz 80386SX CPU's) 309.
80387 (
16 MHz 80386 CPU's)
349.
80387-20 (
20 MHz 80386 CPU's)
399.
80387-25 (25 MHz 80386 CPU's)
429.
8087 (
4.77MHz 8088 CPU's)
89.
8087-2 (
8MHz 8088 CPU's)
129.
Kensington Microware ... 1year
Master Piece Plus
109.
Expert Mouse serial. . 119. bus
129.
Key tronic ... 3years
101 Plus Keyboard
99.
Kraft ... 5years
3button Thunder Joystick
29.
Trackball
59.
G/S+ (
microchannel game card) .
79.
Game Carcahunderstick Bundle. 55.
KI30 Joystick
29.
TopTrack (
Laptop Trackball)
79.
Logitech ... limited lifetime
C9 Mouse for PS/2's
69.
C9 Mouse with Windows
149.
HiREZ Mouse (C9)
85.
Trackman (
Trackball) serial 85. bus 89.
ScanMan Plus (
hand scanner) ... 185.
ScanMan Plus (
MicroChannel) . 219.
ScanMan 256
319.
Magnavox ... 1year
CM9032 (
13" VGA Monitor,
.42 dot pitch)
299.
9CM082 (
13" VGA Monitor,
.31 dot pitch)
349.
Micron Technology ... 2years
Intensify 2Meg Expansion for HP
LaserJet IIP or III
175.
Intensify 2Meg Expansion for HP
LaserJet ll or IID
219.
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The Mk Servers
The developer's
Client server technolog
F

Fre
Feoffi Server
• Designed with developers in
mind — you can incorporate the
FairCom Servers directly into your
applications. Something Oracle
and MS/SQL Server won't let

4-1144

FAIRCDM

you do!
• No other server can match
the speed, flexibility or concurrency of FairCom Servers.
• Multi-threaded design
increases performance — the
server utilizes all the previously
unused time spent waiting for
locks or I/O operations.
• Industrial-quality transaction
processing, including full commit
and roll-back, intermediate save
points and complete logging.
• Compatible with c-tree plus,
ANSI-standard SQL QBE, our natural language query tool, and
other interfaces.
• Two configurations (FairCom
Server or FairCom SQL Server) —
each comes with acomplete
c-tree plus file handler, FairCom
SQL Server also includes an ANSIstandard SQL engine.

corporation
4006 WEST BROADWAY • COLUMBIA, MO 65203 • PHONE 314 445 6833 • 800 234 8180 • FAX 314 445.9698
Circle 107 on Reader Service Card (RESELLERS: 108)

airCom introduced the first portable
server to the developer community in 1988.
Since then developers have been demanding
increased user response time, faster server
performance, more flexible interface options
and industrial-quality transaction processing.
The kind of server technology that developers can incorporate into their applications
to create more sophisticated, flexible and
dependable DBMS products.
FairCom Servers. The server technology
developers have been waiting for.
The FairCom Servers utilize high performance design features:
• Multi-threaded design
• I/O minimization. Sophisticated proprietary caching and compression algorithms
reduces I/O functions
• Key locks. Minimizes interference
between users while maintaining maximum
data availability.
Transaction Processing — The heart of
the FairCom Servers.
FairCom provides industrial quality on-linE
transaction processing ( OLTP) and fully automatic recovery, including full commit and roll
back intermediate, save points and completE
logging. No other server can match the spee
flexibility or concurrency of FairCom Servers.
Complete interface flexibility.
FairCom Servers offer developers two cor
figurations. The FairCom Server is an ultrahigh performance server utilizing the widely
accepted c-tree - and c-tree plus - Applicatiol
Programmers Interface (API). The FairCom
SQL Server includes c-tree plus and afull
ANSI-standard SQL serving both SQL and
non-SQL clients simultaneously.
The FairCom Server can also be used in E
stand-alone (vs. anetwork) configuration —
it can be tightly coupled with adeveloper's
application.
FairCom — Adecade of performance
and quality.
This new client/server technology breakthrough will come as no surprise to the U.S.
and international software developers who
have been utilizing FairCom products during
the past decade. Our file handling technolog
is incorporated in the products of many leading companies including 3Com, Hewlett
Packard, NCR, Cray, Informix, Sharp, Digital
Research, IBM and others.
Call (
800)234-8180 to get acomplete
technical overview of the latest generation c
servers — FairCom Servers.
The developer's client/server.

your hard disk hath?
6831
6832
6835
7324

Plotter in aCartridge (
LJIIP IID, Ill) $249.
Plotter in aCartridge (
for Li II)
249.
Headlines in aCartridge (
LJ II, eIID) 209.
Pacific Print (
for Novell LANS) . . . . 235.
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 Modern (Lev 5) 209.
4542 2400 Baud Internal Modern for PS/2. 229.
8132 PM2400 Pocket Modem
99.
7934 PM9600SA
489.
PSION .. 1year
7086 MC600 Mobile Computer
2149.
7090 512K Flash EPROM
309.
7962 31/
2"External Drive
299.
Reflection Technology .. 1year
7127 Private Eye (
virtual display)
499.
SAFE Power Systems ... 2years
4561 Safe 250W
199.
6747 Safe 400S (
Slimline)
399.

,

Microsoft Press
Best MS-DOS & Windows computing books.
8127 Working with Word for Windows.... $
20.
8126 Running with DOS (4th Edition)
20.
8129 Running Windows (2nd Edition)
22.
8136 Running Microsoft Excel
22.
6670
7012

7597
2897
2898

6007
7271
5997
7878
4799
5085
7064
7512
7888
7097

3202
7915
3200
7053
6779
7072
7054
7758
6839
7634
7158
6834
7632

Intensify 4Meg Expansion for HP
LaserJet II or IID
357.
Beyond Memory Board for PS/2
Model 70 (
2Meg)
265.
Microsoft ... lifetime
Microsoft Mouse
89
Mouse with Paintbrush
109.
Mouse with Windows 3.0
149.
MicroSpeed
1year
PCTRAC Trackball (
incl. cx)py of Welltris)
serial
75. 6008 bus
85
Inport
79. 6330 PS/2
79
Mouse Systems ... lifetime
Trackball (
1yr wmty.) serial 75. bus 85.
PC Mouse III
99
NEC ... 2years
Multisync 2A (
VGA Monitor)
499.
Multisync 3D Monitor
689.
Orchid Technologies ... 4years
Peanut VGA (256k)
129.
ProDesigner VGA II (
1024 x768). 299.
ProDesigner/e (
256k)
209.
8/
16Memory Card (
1Meg)
349.
PC Power & Cooling ... 1year
REPLACEMENT POWER SUPPLIES
Turbo Cool 150 (25° - 40° cooler)
129.
Turbo Cool 300
165.
Silencer 150 (
84% noise reduction) 115.
Innersource 2210 (
internal UPS) . . 399.
Pacific Data Products ... 1year
25 Cartridges in One! (
for LJIl, eIID) 275.
25 Cartridges in One! (
for Li Ill)
349.
Memory upgrade for LaserJet IIP/III
1Meg . .. 149. 7055 2Meg . . 199.
3Meg . . . 279. 7759 4Meg . . . 339.
Memory upgrade for LaserJet Il
1Meg . .. 179. 6838 2Meg
249.
Memory for Tec Engine Laser Printers
2Meg ... 219. 7633 4Meg
369.
Pacific Page (
PostScript Cartridge for
LaserJet
379.
Pacific Page with free 2Meg
Memory Board (
for LaserJet II) . . 379.
Outlines I. 209. 7631 Outlines II. 209.
..••••••..
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MicroSpeed
1year
PCTRAC Trackball-The PC Magazine Editor's
Choice (8/90)! Ergonomically designed, it
requires adesk space less than 4inches wide.
6007 Serial .... $
75. 6008 Bus .... $
85.
7271 lnport
79.
6330 PS/2
79.
4562
7913
7914
4560
4899
7028
6037
5140
8082
6797

Safe 425W
329.
Safe 650W
459.
Safe 800W
599.
Safe 1200W
739.
Targus ... lifetime
Nylon Laptop Carrying Case
55.
Foliopac
79.
Premier Leather Carrying Case.
199.
TheComplete PC ... 2years
TheComplete Page Scanner
549.
TheComplete Half Page Scanner/400
w/ReadRight Personal OCR Software 289.
TheComplete Fax Portable
319.

1-800/776-7777
'M him

PC Connection
790B
6Mill Street
Marlow, NH 03456
SALES 603/446-7721 FAX 603/446-7791

.

Borland International ... NC?
1514 El Paradox 3.5-This powerful database
manager is even stronger. It provides faster
performance using less memory while
managing any available expandable or
extended memory (up to 16 Mb) .... $569.
4887 TheComplete Fax 9600
429.
5828 TheComplete Communicator . . . 449.
4885 TheComplete Answering Machine 249
8083 ReadRight Personal (
for TheComplete
Half Page Scanner/400)
149.
Tripp Lite ... 2years
6622 BC-200 (
200W Battery Backup). . . 179.
6623 BC-325 (325W Battery Backup)
219.
6624 BC-450 (
450W Battery Backup)
269.
7890 BC- 750 (750W Battery Backup) . 469.
7889 BC- 1200 (
1200W LAN Backup). . 649.
7903 CCI6-12 (
Command Console)
69.
6018 LC- 1200 (
1200W Line Conditioner) 159.
6019 LS-600 (
600W Line Stabilizer)
85.
7979 LS-604 (
600W Line Stabilizer w/ORC
Voltage Protection)
99.
6200 Isobar 6-6 (6outlets, 6ft. cord) . . . 59.
6201 Isobar 8-12 (
8outlets, 12 ft. cord) . 69.
6202 Isobar 8RM (
with remote control) . 79.
6198 Isoblok IB-2-0 (2outlets, no cord) . 29.
6203 lsotel (
4outlets, RJ II protection) . . 59.

RightSoft
NCP
4155 FRightWritu 4.0-Now available! Premier
grammar and style checker with more than
5,500 rules. Works within WordPerfect,
Multimate, Microsoft Word, WordStar,
Professional Write and O&A Write . . . $ 55.
=
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DEFECTIVE SOFTWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAJRED AT OUR DISCRETION.

We've got the story.
Video 7 ... 7years
3778 Vega VGA
5883 1024i VGA (
includes 512k)
4931 VRAM VGA 512k

$ 155.
219.
379.

DRIVES
IOMEGA ... 1year
5116 Bernoulli II Single 44 Meg Internal 995.
5117 Bernoulli II Dual 44 Meg External 1969.
5113 44 Meg Cartridge Tripak (51/
4").. . 249.
2500 PC2B Controller
229.
2503 PC4B Controller (
Microchannel) . 299.
7551 Bernoulli II Transportable 44 Meg 997.
Mountain Computer ... 2years
2917 40-60 Meg Internal Tape Drive . . 259.
2916 40-60M Ext. Tape Drive
(w/power supply)
489.
5500 80-152M Int. Tape Drive
629.
5502 83-152M Ext. Tape Drive
799.
5190 DC2000 Pre-formatted Cartridges ea. 35.
6153 DC2120 Tape Cartridge (5pack) . . 135.

Practical Peripherals ... 5years
8132 PA41.400 Pocket Modern-24Mbps performance in atiny package. Attaches to and draws
power directly from the RS232 serial port.
Great for laptops, desktops, or Macs . . $99.
Pacific Rim ... 1year
5011 360k External
7727 360k External for PS/2
5009 1.2 Meg External
5010 1.2 Meg External (
for PS/2's)
6602 1.44 External (
for PC/XT/A7)
Plus Development ... 2years
6425 Hardcard II 40 Meg (
19 ms)
6424 Hardcard II 80 Meg (
19 ms)
Seagate ... 1year
2285 20 Meg Int. Hard Drive ST225
(w/controller and cables, 65 ms) .
2286 30 Meg Int. Hard Drive ST238R
(w/controller and cables, 65 ms) . .
4554 40 Meg Int. HD ST251-1 (28 ms) . .
7102 ST251-1 Model 25 (
w/controller) . .
7103 ST251-1 Model 30 (
w/controller) . .
7099 ST251-1 PC/XT (
w/controller) .
7154 ST138R-1 Model 25 (
w/controller)
7155 ST138R-1 Model 30 (
w/controller)
7153 ST138R-1 PC/XT (
w/controller) .

179.
189.
209.
215.
239.

TEAC ... 1year
4950 360k Drive (
for PC)
$ 79.
4951 720k Drive (
specify XT or AT, 31/
2") . 75.
4670 1.44 Meg Drive for PC/XT (31/
2"). .. 89.
4326 1.44 Meg Drive for AT
109.
6951 1.2 Meg Drive for AT
99.
6952 1.2 Meg Drive for PC/XT
99.

The hiel
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Intel ... 5years
7782 SatisFAXtion-Send and receive faxes
from within most applications using the
print command. Built-in 2400 bps MNP
modem standard. Includes coupons for free
PC Tools and Fax-It software $399.

269.
329.
339.
339.
329.
359.
359.
359.

256k DRAMs (
100 ns, set of 9) . . . . 29.
1Meg x9SIMMs (
80 nanosecond). 79.
1Meg Chips (80 ns, set of 9)
69.

OUR POLICY
• 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 8:00 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.

PÁCIFICINŒ
Pb.R,0N L•EDIT1oN
PACIFIC

Reflection Technology ... Iyear
7127 Private Eye-Alarge screen in asmall
box. Atiny virtual display which offers a
full-size, 12" IBM CGA auxiliary screen to
PCs 8z laptops. View privately in planes or
meetings. Brighter than LCDs
$499.

Pacific Data Products ... lifetime
7158 PaciftcPage Personal Edition 4.0-New
and improved PostScript emulation for your
HP Laserlet IIP, III) or III. Faster, superb
font quality Minimum 1.5M printer
memory required
$379.

399.
699.

255.

MEMORY
6556
5510
5746

DISKS
Maxell ... lifetime
51/
4"MD2-D 360k Disks (
Qty. 10) ..
51/
4"MD2-HD 1.2Mb Disks (
Qty. 10)..
31/
2"DS/DD 720k Diskettes (
Qty 10)..
31/
2"DS/HD 1.44Mb Diskettes (
Qty. 10)
Sony ... lifetime
3291 51/
4"DS/DD 360k Disks (
Qty. 10) ..
3292 51/
4"DS/HD 1.2Mb Disks (
Qty. 10) . . .
3297 31/
2"DS/DD 720k Diskettes (
Qty. 10) . .
3298 31/
2"DS/HD 1.44Mb Diskettes (
Qty. 10)
6659 0D2000 Tape Cartridge
2789
2790
2792
2793

12.
19.
14.
27.
10.
19.
13.
22.
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 $3per order to cover UPS
Shipping. For such items, we automatically use
Airborne Express at no extra charge if you are more
than 2days 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 $3Per
order.
Alaska and outside Continental US:
• Call 603/446-7721 for information.
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PC Chrome
Call me alyre.
(Or, how we wrote the book on PC mail order.)
ruth tends to be stranger than fiction in the telltail
town of Marlow, NH (pop. 564). That's why you'll
often find the local color gathered ' round the
ancient sage as he recounts in vivid detail how our forest
glade was transformed into aPC paradise.
For, in days of yore, buying software and peripherals
by mail was aperilous task, fraught
f
with danger and uncertainty. Only
ia
p
lat- eve•
those well versed in the black arts
atiP5
dared risk such unpredictable
delivery and uncertain compatibility.
si
Then one day the enlightened
Order of the Connection appeared
majestically on the scene, bringing

T

2

the classic virtues of toll-free tech support, prompt
shipping, and way-under-retail prices to the brave new
world of the IBM PC. Since that glorious day our humble
home has served as abeacon of light to noble users in
cottages, condos, and corporations throughout America.
That'll be the day.
It's not every day of the week you get offered your very
own 1991 PC Connection Calendar. This very timely
offer includes 13 classic illustrations
of our legendary mascots, all your
m
ir
favorite holidays, and fascinating
e
historical facts about the fiefdom of
Marlow, NH. This wondrous wall
calendar is free to everyone who
e
places an order of $750 or more
between now and February 28.

oni5, ,
idoe
3t
°I€ 4 5
oRy vecyr

11 ,
Q.1
45‘, .
10

Mark time with the PC Connection Calendar featuring
our very own darhipping mascots. Offer not available
to accounts on net terms. One per customer.
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THE UNIX /bi n•

David Fiedler

BACK TO THE
WORKSTATIONS II
An overview of
personal computers,
workstations, and how
they are colliding
in the marketplace

W

hat with all the new highresolution Unix workstations and the move toward
open systems, some people
are already proclaiming the death of the
personal computer. They have a point,
but it's not that Unix will be taking over
the world or that you'll be forced to give
up DOS after New Year's Day. And PCs
as you have come to know them (and in
some cases love them) are not going
away. They're just going to get better.
No Computer Is an Island
The point is that the world of computers
has been changed forever by the introduction of networking. Whether you're
using Novell or Network File System
(NFS) in your office and BIX or aBBS at
home, almost all machines these days
can be hooked up to others. It's almost
essential for obtaining and sharing the
information resources that people are
finding necessary.
People generally think of LANs when
they're talking about networks. However, today's computers must be able to
hook up to wide-area networks, such as
Usenet or Internet, as well as generalpurpose information networks such as
BIX or CompuServe. These allow you
not only to retrieve information stored
in value-added databases, but also to interact with hundreds of thousands of
other users. In many cases, you can ask a
question in the morning in aconference
(also called newsgroup or forum) dedicated to a particular subject and have
answers from knowledgeable users later
ILLUSTRATION: DAVID MONTIEL 0 1990

on that same day.
This capability is often underestimated by people who have never seen it in
action. Imagine having the power to access industry experts (and get written responses) without paying any more than
normal communications charges!
The future will bring even more intensity into this area, because—at least in
North America— everyone is getting
wired with fiber optics and coaxial cable
(right now, it's just carrying cable TV).
This will eventually allow companies to
offer high-speed digital data communications to homes and offices, so that
you'll be able to just plug your computer
onto the network (without amodem) and
connect to anybody, anywhere. Sounds
futuristic, but it's coming.
The 1-Minute LANager
Despite this movement in the world of
dial-up databases, the really exciting
things for the office are happening in

LANs. As Imentioned in this column a
year ago, Sun's version of Unix introduced local-area networking in the form
of NFS, which was quickly brought to
Berkeley Unix. In aLAN, you hook up
machines via Ethernet cable, using industry-standard protocols such as TCP/
IP, so they can communicate with each
other at a speed approaching that of a
hard disk. NFS allows you to access afile
from anywhere on aLAN, without having to know which machine the file is
located on.
Networking wasn't limited to just one
vendor, since other manufacturers (notably Digital Equipment Corp.) also based
their products on Berkeley Unix. Even
more important, NFS was ported to
other operating systems, so PCs and
mainframes could also hook up to the
LAN. AT&T countered with its Remote
File System, which didn't catch on well.
But its new version of Unix, System V
release 4, will have both NFS and RFS,
DECEMBER 1990 • BYTE
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which neatly wraps things up for everybody.
Of course, the power of LANs isn't
just in the ability to share databases and
print resources, although that's been
about the limit of many PC LAN installations. Networks also give you the option of configuring powerful servers that
can be accessed by workstations without
expensive disks of their own. Thus, these
diskless workstations can be made relatively powerful (say, with high-resolution graphics and good CPU performance) while still being economical
enough to put one on everyone's desk.
This gives people a lot of computing
power so they can be more productive.

sion of Unix. By all accounts (Ihaven't
had the chance to work with it yet),
A/UX 2.0 is the environment that Apple
was promising when it first released
A/UX: an operating system that runs real
Unix, the X Window System, and virtually any Macintosh application.
It does all this, remarkably, without
giving up that user interface that has
made the Macintosh so popular. Not only
that, but an optional software emulator
allows you to run DOS applications from
A/UX as well. For agreat many people,
this can be the best of all worlds.

Workstations vs. PCs
So where does this all lead? The workstation market has already been fairly
well defined. It's that huge list of products typified by offerings from Sun, HP/
Apollo, DEC, IBM, Data General, Sony
Microsystems, and ahost of others. This
group of formidable competitors has
been chasing after basically the same
customers (although the market for
workstations has itself been expanding).
Factor that in with the return of reasonable pricing for RAM chips and the
plethora of powerful CPUs, and the net

The Mac Factor
While there are many people who think
of PCs as "computers that run DOS,"
many Macintosh users out there would
disagree. In many ways, the Mac has alot
more going for it than PCs and their
clones—at least when you're discussing
networks, workstations, PCs, and Unix.
The Mac can be a real workstation,
even by my rigorous definition, when it's
running A/UX 2.0, Apple's latest ver-

THE MOST ADVANCED
CORDLESS MOUSE

result is that workstation prices have
dropped dramatically.
In the PC market, you have the same
price drop for memory, and certainly
more powerful CPUs are common. The
i486 and 68040 are probably the leaders
in the high-end PC market, while less expensive 386SX chips and 386 clones are
rapidly bringing down prices for that
level of power. High-resolution VGA
boards are already fairly standard in the
PC arena. Again, Macs have enjoyed this
advantage from the beginning.
Microsoft Windows 3.0 is introducing
large numbers of PC users to the elegance
and ease of a graphical user interface
(GUI), even if it isn't quite as elegant as
some users might like. PCs of all types
are networked these days, so everyone is
familiar with the concepts of LANs,
Ethernet, and file servers. And the Unix
operating system is becoming so mainstream that everyone from PC users to
MIS managers seems to have at least a
nodding familiarity with it.

It's the Best of Times
Clearly, it's time for the revolution. With
workstation prices starting below $5000

AT BUS DESIGN
At last, here is the timing book for the XT and AT
Bus. Detailed text, tables and diagrams tell you what
each signal line is for, what it does and when it does
it. All the information is compatible with the IEEE
P996 Specification for the ISA (
AT) Bus. In addition, the 8 and 16 bit parts of the EISA Bus are
included. AT Bus Design, by Ed Solari, has over 200
pages, with more than 100 figures and tables. Handy
7" x9" format, soft cover, $69.95.
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•Juggling files, documentation, people and time is

no way to manage a software project. You need to
know who is working on what, which files are being
changed and why. And your team should be moving
ahead on development, not stuck in costly collisions.
MKS RCS - Your Project Manager
MKS RCS ( Revision Control System) helps keep your project from becoming ajuggling act by maintaining acomplete history of changes to afile and giving you access to
any of the changes. MKS RCS also automatically saves
crucial descriptive information about each revision.
An advanced user interface and excellent documentation make MKS RCS extremely easy to use. Or if you
prefer, you can operate from the command line. MKS RCS
can automate every aspect of your project, handle both
binary and text files with ease, provide unlimited branching and merging capabilities and compress log files to save
valuable disk space.
The Bigger the Better
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Full 30 day money back guarantee.
WS. MKS ICS

MKS KU» ate Undone. of

with locking options. Manage and track development to
deliver your project on time, on spec and on budget.
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Call MKS for LAN pricing for more than 5CPUs.
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and plenty of PCs priced over that, cost is
no longer the issue. You're about to see
PCs turn into workstations, and workstations turn into PCs. The only things
holding back the inevitable tide are old
habits and operating-system religion. As
Iwrite this column, Sun is starting an advertising campaign aimed at PC owners,
based on exactly the points Imentioned
in my October column.
In the next few months, Iexpect to finally see some real diskless workstations
based on PC technology: They'll be inexpensive (under $2500), single-box
computers based around a 386 or i486
CPU, with built-in Ethernet, mouse,
serial, and parallel ports. They will
come with acertain amount of software
in ROM, which will drive the ports and
display, running X Window or perhaps a
higher-level GUI.
The rest of the software will be delivered on disk for installation on the server. This will include DOS and Unix, as
well as software that will connect them
transparently. Ihope and expect to see
Apple introduce the same types of products, perhaps by making a lower-cost
Macintosh with enough of A/UX built in

that the cost and complexity doesn't go
too high.
Next, you'll have to go the other way
around. That would be something like
this: aRISC-based workstation (possibly
built around SPARC and SCSI architecture) that has the usual Unix workstation
capabilities, plus aseparate 386 processor with its own memory and AT expansion slots, and aVGA display that could
be just another window on the screen.
The 386 would run DOS on its own so it
wouldn't slow down Unix (or vice versa),
but you could share files between the two
operating systems the way VP/ix does
now. The price would be competitive
with both high-end PCs and current
workstations.

Yes, Iknow it sounds almost too good
to be true. No, Ihaven't personally tried
or seen one yet, although the folks at
Mars swear that I'm going to be one of
the first to receive an evaluation unit.
You can communicate with Mars ( I
couldn't resist that one) at P.O. Box
1080, Mars, PA 16046, (412) 934-1040,
fax (412) 934-1060, or E-mail at uunet!
marsmcro!br.
This is one of those occasions where
"if it didn't exist, Iwould have had to invent it," since the Mariner really does
exactly fit the scenario as Ioutlined it.
Things are starting to happen almost as
fast as they can be predicted, which
means we're in for an interesting decade
for sure. •

Computers from Mars
Think I've finally inhaled too much solder smoke? The workstation Ijust mentioned is already areality. Iwill skip the
most obvious jokes and simply tell you
that the machine is called the Mariner 4i
and it's from Mars Microsystems. You
can buy the color version for less than
$9000 including adisk drive. The DOS
module is an extra $2000.

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 "fiedler."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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Our Hostess multiuser serial controllers are an
excellent choice for up to eight occasional users.
The Hostess 550 provides buffering for even
higher performance. And for truly high performance, choose the Ultra 8.
122

BYTE • DECEMBER 1990

Expand up to 16 users with the Ultra 16 high
performance intelligent serial controller. But if
your multiuser requirements are more modest a
16 port Hostess 550 controller makes an equally
intelligent choice.

Our Ultra Cluster gives you the flexibility and
power for virtually limitless growth. Starting
with an Ultra 8base board, you can expand 16
users at atime, while maintaining current levels
of performance every step of the way.

MULTIPLY YOUR CHOICES
At Comtrol we pioneered multiuser
technology. And we know that there
are no single
solutions to
multiuser environments.
That'swhywe
offer more
choices than any
other company...ftom text to graphics...for modest users to over 64 users
supported by asingle PC. And we've
notonlymultipliedyourchoices, we've
multiplied performance, allowing you
to expand without the high cost of adding computers.

MULTIPLIED PERFORMANCE
No company offers you more perfor• Performance
mance than Comtrol. In fact, our new remains high as
DT Express driver transforms our Ultra you add users.
Series into the high• Host utilization
est performing con- decreases.
trollers available
today. DT &press
dramatically
reduces host
utilization and
significantly increases throughput by managing
all data transmission and data
transform functions on the controller. So now as you add users,
no one gets caught in await state.

MULTIVISION. FOR CHOICES BEYOND WORDS
When graphics enter the equation, MultiVision enters the
picture. Afully functional multiuser system for up to 16 users,
MultiVision speeds images to the screen at ablistering 100
megabits per second. As aresult, you'll experience near
instantaneous transmission of your
graphics.
With software that
enhances standard
operating system
graphics drivers,
MultiVision is
compat- ,
ible with eeetw Meggegga@leela Ma
virtually any
monitor, keyboard, mouse or VGA controller supported by the
operating system. MultiVision can also mn applications designed for the "X" environment. But unlike aIAN-based "X"
terminal, MultiVision is amultiuser system that transfers
data up to 100 times faster. When you compare that
performance with the cost of an "X" terminal...
MultiVision's advantages really compute.

MULTIPLIED PROTECTION
We back our products with an uncompromising 30-day satisfaction guarantee,
a *5year warranty, complete technical
support, and most importantly...a company that's easy to do business with. It
all adds up to the best protection plan
available. And if you're aVAR, call us
about our Reseller Program that provides you with options
designed exclusively for your needs.
•
1yr. MultiVision

for Multi-Users.
tio
Our products offer serial port and memory
options that are field upg,radable; compatibility
with ISA (AD, MicroChannel and EISA buses;
RS232, 422,485 and Current Loop interfaces and
DB 9, DB 25 and RJ 45 connectors.

Graphics
When your needs move beyond text, MultiVision
moves into view—ahigh speed ( 100 megabits
per second) communications controller that
offers near instantaneous multiuser graphics
like you've never seen before.
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01990 CONTROL CORPORATION. All rights rmerved. All ocher brand names and
product names are trademarks or registe-ed trademarks of their respective holders.

Up to32
Slintiltaneous
PC-to-Mainframe
Connections

with
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Your applications shouldn't
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With DataTalker 3270, you
can offload all communications processing and screen
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freeing your DOS or UNIX
system for applications
processing. As aresult,
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without affecting performance.
DataTalker 3270 provides
full emulation of IBM 3278
terminals and 3274 controllers,
along with 32 LUs, 512K
RAM, file transfer
(IND$F1LE), BSC or
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IBM 3287 printer emulation. Line speeds
of up to 56K baud
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Adds only 1K to DOS applications, 40K to UND(
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Ann Arbor, Michigan 48108.
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KICKING
AND S
CREAMING
INTO THE PRESENT
DEC's LANworks
for OS/2 is the latest
of the firm's grudging
steps to embrace PC
networking standards

0

nce upon atime, standards for
using and linking computers
came blasting from corporate
MIS departments like missives
from above. Those days are gone. Today's standards arise from the microcomputers that sit on our desktops. Minicomputer vendors have been slow to
recognize this change, and they've paid
for their slowness with decreased sales.
Networking was one area where many
minicomputer vendors thought they were
safe. After all, Digital Equipment Corp.
and others have long had their own proprietary networking products. No need
to make VAXes adhere to microcomputer
LAN standards; just move the VAX standards to the microcomputers, and all will
be well.
This strategy led to DEC's first PC
networking products, PCSA (Personal
Computer System Architecture) and
DEPCA, DEC's proprietary Ethernet PC
Adapter. PCSA was basically DECnet,
the VAX networking standard, for the
PC. To run PCSA on aPC, you needed a
DEPCA or a3Com Ethernet board. With
those products, PC users could work
with files stored on aVAX, print on VAX
printers, and log onto the VAX.
DEC provided these file and print services by using DECnet in conjunction
with two PC standards: the NetBIOS and
SMB (Server Message Block) protocols.
Those two protocols are at the base of PC
LAN operating systems like 3Com's
3 + Open. By following them, DEC was
able to use astandard PC file-service redirector on top of its own DECnet protoILLUSTRATION: CURT DCYrY © 1990

col stack. Unfortunately, PCSA can't escape its DECnet origins: Client PCs must
run a DECnet protocol stack. Few, if
any, PC LAN users run DECnet as their
main transport protocol, so their normal
LAN software won't work with the VAX;
when they run DECnet, they can't use
their standard LAN servers.
PCSA's requirement of either aDEC
or a3Com Ethernet board is also aproblem for PC users accustomed to being
able to shop around for the cheapest or
fastest Ethernet card available. PCSA
could have avoided this by following the
Microsoft/3Com Network Driver Interface Specification, but it didn't. NDIS
defines an interface with which Ethernet
board device drivers can communicate
with higher-level protocol stacks. By
supporting NDIS, PCSA would have
been able to work with any NDIS-compatible board.
DEC also didn't look too closely at
typical PC LAN operating-system pric-

ing schemes when it wrote the PCSA
price book. While most PC LAN operating- system vendors, such as Novell,
charge per server license, DEC charges
for PCSA per client license. DEC actually bundles the VAX server software license with every VAX. You then pay
$215 for each PC that you want to attach.
A fee of $215 per PC license is cheap as
long as you don't hook up too many PCs,
but the story changes when you connect a
lot of systems. PC buyers who expect to
spend $3000 to $5000 per server for software and then hook as many clients as
possible to that server will not be happy
when PCSA's cost for 50 PCs comes in at
over $ 10,000.
The problem with PCSA was that DEC
ignored a simple fact: Microcomputer
users outnumber minicomputer users by
asubstantial margin, and that margin is
growing. Therefore, the right way to link
a minicomputer to a microcomputer is
to bring the microcomputer networking
DECEMBER 1990 • BYTE
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EasyLAN 1r
The Care Free Resource Sharing Network- For 2PCs

standard to the minicomputer, not the
other way around.

AResource Sharing Network

The original EasyLAN has over
100,000 happily installed users.
Now EasyLAN II is introduced.
Highlights:
-Supports Baud Rates to 115,000
-PC-to- PC Messaging
-Supports Remote Operations
Operate remote applications
Operate remote fax or modem
-Print Spooling/Sharing
-File Transfer
-Pop-up Menu
-Background Operations

Call Toll Free - Today
To Order, or Free Information
800/835-1515 Lisa or Canada

EasyLAN II - $ 149.95
Server Technology 2332-A Walsh Ave
Santa Clara, California 95051

PC Magazine ... Cast Iron Reliable...

Fax 408/738-0247 Tel 408/988-0142

REAL PROGRAMMERS
DON'T USE SHELLS,
THEY WRITE THEM.
If you or your clients
require ocustom menu

system, Mi.Shell is the
ideal tool... generate
the perfect DOS shell
with Mi.Shell's Forthlike script language.

$89

•Uses less than 10K • Built in debugger
•Fast browser & multi window editor
•Includes several pre- defined scripts

WHY BUY SOMEONE ELSE'S SHELL?
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VISA and MasterCard accepted

215 Berkeley Pl. • Brooklyn, NY 11217 • Voice: 718.398.3838 • BBS: 718.638.2239
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Another Perspective
Novell figured this out well before DEC,
and the result was NetWare VMS. NetWare VMS lets aVAX act as just another
server on aNetWare LAN. With it, PCs
running client NetWare software can
read and write VAX files, print to VAX
printers, and even manage VAX servers
just as they would any standard NetWare
PC server. NetWare VMS even adds a
terminal service, which is not available
on regular NetWare servers, for those
who need to use their PCs as VAX terminals.
Unfortunately, NetWare VMS has a
few serious problems. We noted one of
the biggest ones in an earlier column:
The product is based on older NetWare
technology that is now out of date. Newer
NetWare features, such as the ability to
store Macintosh files on the server, are
not present under NetWare VMS. The
product's performance is also not great;
on our simple file transfer tests, for example, NetWare VMS ran significantly
slower than PCSA.
The most potentially devastating problem, however, is that NetWare VMS and
normal PC NetWare use slightly different implementations of Ethernet. Consequently, if you have an existing NetWare
LAN and you decide to add aVAX to it,
you can't use the same client driver software on your PCs to talk to both the VAX
and your standard NetWare servers. You
can work around this problem by converting all your current NetWare client
PCs to DEC's type of Ethernet, but that
means running different software on all
the client and server PCs. You can also
use aNetWare bridge to handle the translation, but that, too, is ahassle.
Little Steps Forward
We expect Novell to fix these problems
someday, but right now they're major
ones for existing NetWare sites. Meanwhile, DEC is not standing still: It is
slowly migrating its products toward PC
standards.
One of the first such steps was purely
cosmetic: DEC renamed PCSA to LANwork s for DOS and replaced DEPCA
with its EtherWorks boards. The next
step was far more significant: DEC announced a VAX-Macintosh networking
product, LANworks for Macintosh, that
adheres closely to Apple's current networking standards (see our October NetWorks column). With LANworks for
Macintosh, DEC took agiant step toward
the microcomputer-dominated future by

SmartCache Plus: the grow-as-you-go
approach to SCSI controllers
START WITH THE BEST...
DPT's entry level SmartCache Plus board offers
unrivaled price/performance for single- user
systems. It features ISA or EISA bus mastering,
and universal SCSI disk compatibility for all PC
operating systems. SmartDriver software
supports SCSI- 2peripherals like tape and
optical drives.

NOW ADD CACHING!
Get DPT's award- winning caching technology in
aplug-in module! Move up to disk caching
speed without investing in anew controller. With
an integral 512K cache, the module provides up
to 5X performance gains for workstations,
power users, and small multiuser systems.

ADD MORE USERS, ADD MORE CACHE!
Plug in a2 MB or 4 MB memory module and
accommodate up to 18 users from asingle card
slot. Ideal for medium-sized networks or
multiuser systems.

HOW ABOUT DISK MIRRORING?
DPT's SmartCache mirroring module provides
100% disk fault tolerance by simultaneously
writing all data to asecond " mirrored" drive. No
more data loss or costly system down- time due
to disk failures. And unlike software mirroring
schemes, fault tolerance is achieved with no
performance penalties.

PLUS STILL MORE CACHE,
AND THEN SOME...
Cable over to DPT's 4MB Cache Expansion Card,
then grow your system to 16 MB by adding more
plug-in memory modules— enough power for
64- plus users!
DPI has your solution— no matter how
you grow. Performance, compatibility and
upgradability make SmartCache Plus the
only SCSI controller you'll ever need. For
details, contact Distributed Processing
Technology, 140 Candace Drive, Maitland, FL 32751. Phone ( 407) 830-5522;
FAX ( 4C7) 260-5366. In Europe ( UK)
phone 44 ( 0) 488 4319.
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embracing the existing Mac software
networking standards.
As we write this column, DEC is about
to announce its first new PC networking
product in some time: version 1.1 of
LANworks for OS/2. Unfortunately,
this new release, while more in tune with
PC standards than DEC's previous PC

A
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as it might be for a
minicomputer company
to believe, PC servers
will often contain data
that VAX users
might want to access.
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otherwise missed.
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BEUI. Those clients that are content to
ignore the VAX can continue to use their
normal NetBEUI software, while those
that want to see both the VAX and the PC
server run DECnet. The server can handle both types of requests.
This solution is obviously not perfect,
but it indicates DEC's grudging acceptance that client PCs might want to talk
with both VAXes and other servers. To
embrace the PC standards entirely would
mean abandoning DECnet on PCs in
favor of NetBEUI and/or Novell's SPX/
IPX, amove that we don't think DEC is
anywhere near ready to make.
Even without that step, however,
there's room for improvement in LANworks for OS/2. For one thing, the VAX
should be able to be both aclient and a
server. As hard as it might be for aminicomputer company to believe, PC servers will often contain data that VAX
users might want to access.
LANworks for OS/2 also follows the
same client-based pricing scheme as
DEC's DOS and Mac products. The client software runs $215 per system, while
the OS/2 server software is $325 per system. If you want to run asingle OS/2 PC
as both client and server, you have to buy
both licenses.

networking offerings, still has along way
to go.
From the PC perspective, the major
positive feature of LANworks for OS/2
Still Not Far Enough
is that it now conforms to the NDIS stanLANworks for OS/2 is asmall step fordard. It should, therefore, work with any
ward, but it's not enough. DEC seems
NDIS-compatible Ethernet adapter. The
aware of this, because the firm is workbiggest drawback is that LANworks for
ing on alternatives to the DECnet protoOS/2 still uses DECnet. At first glance,
col stack. We have heard about only one
DECnet's presence seems to mean that,
for sure—TCP/IP, which is due early in
yet again, you must choose between talk1991—but we hope that NetBEUI suping to aVAX server and talking to astanport is in the works as well. DEC is also
dard PC server.
developing aLANworks product for its
Fortunately, that's not necessarily the
VAX Unix operating system, Ultrix, and
case. First, it's at least theoretically posthe firm plans to bring LANworks for
sible for aclient LANworks for OS/2 PC
DOS in sync with its OS/2 offering by
to run two different protocol stacks at the
adding NDIS support to the DOS prodsame time and thereby work with both
uct.
VAX and PC servers at once. For examClearly, the people at DEC are slowly
ple, by running both DECnet and Netcoming to recognize the importance of
BEUI ( NetBIOS Extended User Interadhering to microcomputer networking
face), aclient PC could work with both a standards. We hope that they, as well as
VAX server and a standard OS/2 LAN
the other large-system vendors, continue
Manager server. We don't know of any
to do so, and do so fast enough to survive
software that currently provides this abilthe ongoing blitz of the little systems.
ity for OS/2 clients, but it is possible.
LANworks for OS/2 does include a Mark L. Van Name and Bill Catchings are
second way for client OS/2 PCs to talk to
BYTE contributing editors. Both are also
both VAX and OS/2 LAN Manager servindependent computer consultants and
ers: Put DECnet on the OS/2 server.
freelance writers based in Raleigh, North
This feature is available because you can
Carolina. You can reach them on B1X as
buy both client and server LANworks for
mvanname" and "wbc3," respectively.
OS/2 1.1 software. (The server package
Your questions and comments are welis based on Microsoft's LAN Manager
come. Write to: Editor, BYTE, One
2.0.) In this approach, the PC server, not
Phoenix Mill Lane, Peterborough, NH
the clients, runs both DECnet and Net03458.

Our Printer Sharing Unit
Does Networking!
it. We also have automatic switches, code-

An Integrated Solution

MasterLink

Take our Master Switch - , asophisticated

comes with every unit and unleashes the

utility disket:e for PCs

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.

got an integrated solution for printer and
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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.
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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
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HEWLETT
PACKARD

11111.111111111.1.1.11.11,1101

HARD DISK DRIVES

MONITORS
PRICE MATCH!
PRJCE MATCH!

CALL.

$
$

ALL
79.
59.

KENSINGTON
100% HP Compatible Memory Boards
1MG Upgrade
2MG Upgrade
4MG Upgrade

CALL
CALL
CALL

PANASONIC
192 cps, 80 col. 9- pin
192 cps, 24 pin
192 cps, 132 col. 24- pin
330 cps, 132 col, 9- pin
Laser, 8page per minute

$ 164.
$ 275.
$CALL

cALL.
scALL

$ 175.
$ 325.
$ 515.

scAu_

$ 314.
$ 429.
$ 699.
ALL

LAPTOPS
TOSHIBA
Toshiba 71000
T1000 SE
T1000 XE
T1200 XE
T1600 286 20MB
T1600 286 40MB
73100 E286 40MB
T3100 SX 40MB
T3200 SX 40MB
T5100 386 1(X0MB
T5200 386 40MB
T5200 386 100MB

$ 575.

CALL

ALL
rALL
$ 2350.
$ 2650.
$ 2550.
$ 3550.
$ 3700.
$ 4250.
$ 4500.
$ 4900.

COMPAQ
Deskpro 286E 20mb/40MB
Deskpro 386S
Deskpro 386/20E 40MB
Deskpro 386/20E 110MB
Deskpro 386/25E 84MB
Deskpro 386/25E 110MB
Deskpro 386/25E 300MB
Deskpro 386/33 84MB

1257 Amber ( 12' 720x350)
1464 RGB ( 1e 640x200)
1453 EGA ( 14' 690x350)
VGA ( 14 720x580)

$ 2050/2350.
$CALL
$ 4225.
$ 4750.
$ 5450.
$ 6150.
$ 8450.
$ 7200.

MODEL 486125N
120MB/320MB/650MB
$CALL
Portable Ill 20MB/40MB
$ 3350/3950.
Portable 386 40MB/100MB
$ 4750/5550.

$ 74.
$ 205.
$ 319.
$ 349.

NEC
Multisync 2A 14' (800x600) VGA
Multisync GS 14' Mono
Multisync 3D 14' ( 1024x768) EGANGA
Multisync 4D 16' ( 1024x768) .28DP
Multisync 5D 20' ( 1280x1024) .31DP

$ 460

CALL

$ 580.
$CALL

cALL

PACKARD BEL1JPGS/SONY
Mono 12' Amber 720x350
PGS Ultrasync 14' VGA
Sony 1302/1304

$

74.

scALL

CALL

VIDEO CARDS
PARADISE
VGA 1024x768 with 512K

EPSON
LX810 180/30, 9- pin
FX850 330/88, 9- pin
L0850 330/88, 24 pin
LQ950 264/88, 24-pin
LQ510 180/60, 24- pin
FX1050 264/54, 9- pin
LQ1050 330/88, 9- pin
L02550 400/108. 24-pin

SEAGATE

SAMSUNG

HEWLETT PACKARD
Laser Jet Ill
Laser Jetll P
Laser Jet 11 D
Desk Jet/Desk Jet Plus
Laser Jet Toners
250 Sheet PaperA_etter Tray

1180
1124
1624
1695
4420

SS9 Seagate

63 SAMSUNG

PRINTERS

KKP
KKP
KKP
KKP
KKP

orders only

CALL_

PC BRAND
Mono Graphics w/Printer Port
Color Graphics w/Printer Port
EGA (640x480) Autoswitch
VGA 16 Bit

$ 34.
$ 34.
$ 85.
$ 149.

AT 12 MHZ (exp. 4meg 0wait)
$ 165.
XT 10 MHZ Turbo (exp. 0wait)
$ 69.
Power Supply 200 Watt
$ 49.
Power Supply 150 Watt
$ 39.
XT Case (vvffiardware)
$ 34.
Baby AT Case (w/hardware)
$ 52.
AT Case (Full Size)
$ 59.
Keyboard 84 Key (tactile touch)
$ 4C.
Keyboard 101 key (tactile touch)
$ 5°.
Multi I/0 Card
$ 34.
Floppy Controller Card
$ 21.
FHDC ( 1.44/1.2/720K/360FQ
$ 45.
AT I/0
$ 32.
Serial Card
$ 20.
Parallel Card
$ 20.
Game Card
$ 20.

LAPTOPS - continued
ZENITH LAPTOPS
Minisport 2MB RAM NOTE BOOK
Supersport 184
Supersport 184-2
Supersport 286 20MB
Supersport 286 40MB
386SX 40MB

CALL

$ 1150.
$ 1650.
$ 2450.
$ 2650.
$ 3850.

NEC LAPTOPS
286 20MB
286 40MB
386SX
386 40MB

$ 1650
$ 2425.
$ 2650.
$ 3550.

$
$
$
$
$
$

229.
299.
239.
345.
339.
535.

HARD DRIVE CARDS
XT MFM (20mg Controller)
XT ALL 27x(30mg Controller)
AT MFM 2:1 Controller
AT MFM 1:1 Controller
AT RLL 1:1 Controller

$ 55.
$ 59.
$ 79.
$ 105.
$ 110.

FLOPPY DISK DRIVES
TOSHIBA
360K 5.25' HH Black
720K 3.5' HH w/5.25' Mount
1.2MB 5.25' HH Grey
1.44MB 3.5' HH Grey w/5.25' Mount

$
$
$
$

59.
64.
69.
75.

$
$
$
$

59.
64.
69.
75.

$
$

59.
69.

$
$

64.
75.

TEAC
360K 5.25' HH Black
720K 3.5' HH w/5.25" Mount
1.2MB 5.25' HH Grey
1.44MB 3.5' HH Grey w15.25" Mount

FUJITSU
360K 5.25
1.2, 5.25

HARDWARE

Prospeed
Prospeed
Prospeed
Prospeed

20MB 65MS ST225 w/XT Controller
20MB 35MS ST125 w/XT Controller
30MB 65MS ST238 vv/XT Controller
30MB 35MS ST138 w/XT Controller
40MB 28MS ST251-1
80MB 28MS ST4096 Full Height

SONY
720K3.5
1.44, 3.5

MODEMS
Mastercom - 12006 (internal)
Mastercom - 2400B (internal)
US Robotics, Courier HST/9600B

$ 44.
$ 75.
j;• 615.

SOFTWARE
Word perfect 5.1
Lotus 1-2-3 2.2/3 0
Microsoft ALL

cALL

$CALL
$CALL

MOUSE
Genius Mouse, GM6X
Genius Mouse F301
Logitech Mouse C9

$
$

35
50.

CALL

INTEL
AL CO- PROCESSORS

MALL

Day After Day More Corporations, Businesses and People just like you...
Choose I.S.C. for Outstanding Service, Quality & Pricing!
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286 Power System

386SX Power System
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386 Power System

386 Power System

486 Power System

•6112 MHz Motherboard

•16 MHz Motherboard

•20/25 MHz Motherboard

•33 MHz Motherboard

-25 MHz Motherboard

•80286 CPU

•80386SX CPU

•80386 CPU

•64K Cache Memory

•80486 CPU

•Norton Si Rating 15.3

•1Meg RAM (80 nsec.) Installed

•AMI Bios

•80386 CPU

•Mil Bios

•1.2MB or 1.44MB Floppy Drive

•1Meg RAM/Upgrade to 8Meg

•AMI Bios

-4Meg RAM

•2Serial Ports

•1.2MB/1.44 High Capacity Drives

•1Meg RAM (80 nsec) Installed

•1.2MB/1.44 High Capacity Drives

•1Parallel Port

•2Serial Ports/1 Parallel Port

•1.2MB/1.44 High Capacity Drives

-2Serial Ports

•1.2MB Floppy Controller

•80387SX Co- processor Socket

•80387 Co- processor Socket

•2Serial Ports / 1Parallel Port

•1Parallel Port

•8Expansion Slots

•Floppy Drive Controller

•Floppy/Hard Drive Controller

•80387 Co-processor Socket

•80487 Co-processor Socket

•6-16 Bit, 2-8 Bit Slots

•Hard Drive Controller

•8Expansion Slots

•Floppy/Hard Drive Controller

•Floppy/Hard Drive Controller

•200 Watt Power Supply

•8Expans.on Slots

•2-32 Bit, 5-16 Bit, 1-8 Bit

•8Expansion Slots

•8Expansion Sias

•AT Style Keyboard

•5-16 Bit, 3-8 Bit

•230 Watt Power Supply

•2-32 Bit, 5-16 Bit, 1-8 Bit

•2-32 Bit, 5-16 Bit, 1-8 lit

-RAM Upgradable to 8Meg

•101 Key Enhanced Keyboard

•RAM Upgradable to 8Meg

•RAM Upgradable to 16 Meg

•200 Watt Power Supply

•Clock/Calendar w/ Battery Backup

•230 Watt Power Supply

•230 Watt Powep Supply
•V Key Enhanted Keyboard

•0Wait State
•1.2MB High Capacity Floppy
•1Meg RAM Expandable to 4MB
•Serial Port/Parallel Port

•Mono Card/Parallel Port
•Monochrome Amber Monitor

$675.
XT Power System
•4.77/10 MHz Motherboard
•8088-10 CPU

•101 Key Enhanced Keyboard

•Mono Card/Parallel Port

•101 Key Enhanced Keyboard

•Clock/Calendar w/ Battery Backup

•Monochrome Amber Monitor

•Clock/Calendar w/ Battery Backup

•Reset Button / 4eyboard Lock

•Mono Card/Parallel Port

•AC Power Pad

•Mono Card/Parallel Port

•LED Power & Turbo Indicators

•Monochrome Amber Monitor

•Clock/Calendar w/ Battary Backup

•AC Power Pad

•AC Power Pad

•Monochrome Amber Monitor
•AC Power Pad

• ( 1) 360K Floppy Drive

$849.

•64C+K RAM/Floppy Controller
•8Expansion Slots

$1,275 . 20MHz
$1,375.

HARD DRIVE OPTIONS

•150 Watt P.S./AT Style Keyboard

Seagate Hard Drive . . . . $175.

•Serial/Parallel/Clock & Game Port

•20MB

•Momo Card/Parallel Port

•30MB Seagate Hard Drive . . . . $ 185.

•Monochrome Amber Monitor

$459.

•40MB Seagate Hard Drive . . $339.
•80MB Seagate Hard Drive .

S525

25MHz

$1,749.

MONITOR OPTIONS
•Monochrome Amber Monitor
Mono Card/Parallel Port . . $ 108.
•EGA Monitor
EGA Card
$419.
•VGA Monitor
VGA+16 Card + 512K
$436

$3,900.
All System Parts can be
purchased separately.
We : 1K0

Carry

HP, Epson. Panasonic,
Samsung. NIX. St )11N%a re
and NIORK...

90 DAI' MONET BACK GUARANTEE - 3 TEARS PARTS if LABOR
QUICK SHIPMENTS TO US/OVERSEAS

Orders: 800-955-4858

C.0 D. AVAILABLE

Overseas Sales and Support: 213-379-4866

HOURS: MON - FRI 8AM to 5PM
CUSTOMEFUTECH SUPPORT: 9:30AM to 4:30PM
Prices subject to change without notice

Customer Service: 800-933-5161

VISA

Technical Support: 213-379-9209 -

FAX: 213-318-0555

2629 Manhattan Avenue # 235 - Hermosa Beach, CA 90254

SHORT TAKES
BYTE editors' hands-on views of new and developing products

Step 486/50
Muse
ProLine Backup System
Amiga 3000UX
Hardcard IIXL

The Experimental Step 486/50 Redefines Cool
erex has joined the racmg circuit with its Step
486/50. Although the company won't actually bring this
product to market, it is atechnological showpiece with asupercooled engine that pushes
Intel's i486 CPU to ascorching 50 MHz.
At the heart of the new
machine is Velox Computer
Technology's ICECap, which
is asophisticated temperature
and voltage control system that
lets Everex boost CPU clock
speed to 50 MHz without
overheating the CPU. The
ICECap IC module, which
encases the i486, plugs directly
into the CPU socket and maintains the i486 at achilly 0°C.
The Step 486/50 isn't exactly atrue 50-MHz system.
The ICECap sits on amodified
Step 486/25 motherboard that
clocks the CPU at 50 MHz and
the rest of the motherboard at
25 MHz. Everex also had to
add extra wait states between
the external 128K-byte processor cache and the CPU.
Even with these handicaps,
however, the Step 486/50 gave
an impressive performance.
The Step 486/50 held a 28
132
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percent edge over the Step
486/33 on the CPU tests, and
it posted roughly 50 percent
higher results on the floating point tests. The FPU tests
benefited because more of the
tests run within the i486' sonboard cache. Had Everex
tuned its external pro-cessor
cache for 50 MHz, both numbers would have been higher.
Remove the Step system's
cover and you can't miss the
ICECap. The module rises
from the CPU socket like a
high-rise office building, towering 3inches above the motherboard. The system is made
up of three stacked
components —a thermoelectric
cooler, aheat sink, and afan—
and on-board control circuitry
that keeps voltage up and
temperature down.

For Velox, merely preventing the i486 from overheating
isn't enough. The company
claims that cooling the CPU to
the bottom of its operating
temperature range increases
reliability and lets the chip run
35 percent faster. Since it
doesn't have to worry about
overheating the CPU, Velox
also maximizes power input at
the i486's peak of 5.2 volts.
This reduces propagation delay and, Velox claims, improves performance by another 15 percent.
Heat sinks and fans are
common, but Velox is the first
microcomputer company to
use aPeltier effect device—a
thermoelectric cooling system
based on the principle that
passing acurrent between two
physically connected, dissimi-

THE PACTS

Step 486/50
Everex Systems, Inc.
48431 Milmont Dr.
Fremont, CA 94538
(800) 356-4283
Inquiry 1160.

Velox Computer
Technology, Inc.
2334 Walsh Ave.
Santa Clara, CA 95051
(408) 727-6100
Inquiry 1161.

lar materials produces cooling
on one side and heat on the
other.
The Velox device has four
components. At the top and
bottom of the Peltier device, an
aluminum oxide "cold plate"
and "hot plate" transfer heat
from the i486 to the heat sink.
Sandwiched between the
plates are two semiconductors
that do the work. These semiconductors have opposite electrical properties, and they are
arranged in such a way that,
when you apply voltage to the
system, electrons in both materials flow from the cold plate
to the hot plate. This carries
heat away from the CPU and
into the heat sink. The fan then
blows air down into the cooling fins, dissipating the heat
inside the system unit case.
Velox claims that the ICECap
raises the temperature inside
an AT case by 1to 3degrees.
To keep the CPU temperature constant, athermal sensor
generates a control signal
when the chip temperature
rises above freezing. The system also includes adual clock
speed generator that ramps up
clock cycles as the CPU temperature drops and lets the
CPU operate at normal speeds
if the ICECap fails.
After running for several
days, the ICECap remained
surprisingly cool. The motherboard, hacked to accommodate a50-MHz CPU, wasn't
pretty. And the system had
trouble running several applications, including PageMaker
and Lotus 1-2-3.
In the future, you'll probably see the ICECap in systems
from other vendors. In amarket full of clone vendors desperate to differentiate their
products, the ICECap is sure
to attract attention. And for the
extra $600 it's likely to add to
the price of a486 system, users may bite.
—Rob Mitchell
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Windows
MUSE

Finally
There's Muse
for the Mac

M

use calls itself a natural- language interface
program, but amore accurate
description might be "query by
English-like commands." You
load your data by creating
databooks, which represent a
collection of up to 64,000
homogeneous or heterogeneous data structures, each of
which can be tables of information that range into megabytes (with available hard disk
storage). You can reference 15
of these databooks at once.
One way of thinking of databooks in conventional terms
would be as arelational database. Databooks are how Muse
stores things.
You import or create data in
workbooks, which look like
spreadsheets with labeled
axes. You can manually place
information or import it in
WKS, WK1, WK3, DIP,
SYLK, or DBF formats. It's
also possible to import it in
comma, space, or tab-delimited formats. You can import
fixed-field ASCII. Workbooks
may have definitions and relations that apply only to the
data within that workbook attached to them.
Muse can create charts from
numeric data. It's also possible
to create two-dimensional or

You
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Muse
$695
Requirements:
A Mac with System 6.0.3
or higher and 2 MB of
RAM. A hard disk drive is
recommended.

Occam Research Corp.
85 Main St.
Watertown, MA 02172
(617) 923-3545
Inquiry 1162.

3-D (or animated series of
terns for colors. The resulting
both) charts. Other chart poscharts were as good as anysibilities are bar, column, x,y,
thing Ihave seen from WingZ,
scatter, line, 3-D surface, perDeltaGraph, or Excel.
centage, pie, 3-D spline, 3-D
Scripts are the records of
ribbon, log- log, log- linear,
questions and answers posed
stacked bar, stacked column,
to Muse. It's basically acolhigh- low-close, contour map,
lection of boxes ( with one box
dual-y-axis, and combinations.
for your questions and anothAutomatic axis labeling is
er box for Muse's answers)
performed with auto-sizing of
stacked on top of each other.
the legends. While graphs are
You can save or modify them
displayed on the Mac screen
just like plain text.
in color, printing them on a
Ilooked at an early beta
LaserWriter substitutes patcopy of Muse. It would run

only on aMac II with an FPU
and 4 MB of RAM, although
Occam said that the release
version should be able to run
on aMac SE or Plus with 2
MB as a minimum (if slow)
configuration. While the beta
version I saw is certain to
change, the basic functionality
of the program came through
rather well. The illustration
shows how a simple singlevariable query produced a
single answer in the script
window. When multiple-variable queries are made, aworkbook window containing the
results is produced. Itried different forms of queries, and all
produced well-formatted and
useful answers.
However, Ithought the current system of error checking
left something to be desired. If
you pose aquery with less than
the needed number of variables, for instance, Muse simply shoots back "underdefined." It would be far more
useful to have some idea of
what it was that Muse actually
needed for the query to be
defined, perhaps with ascrolling list of available choices. I
expect to see this resolved in
further beta testing.
Muse is the first attempt on
the Mac to make data useful
by being easily obtainable. Occam seems to be on the right
track thus far, and Ilook forward to seeing afinal copy of
the product.
—Laurence H. Loeb

DAT's aClassy Backup System

T

he ProLine DATaVault, a
toaster-shaped SCSI digital audiotape-recording system
(DAT) drive, packs 1.3 gigabytes of data onto atiny 4-mm
cartridge. Pop in Tecmar's
new Proserve software, an
innovative client-server program suite, and you've got the

l'roLine Backup System, a
comprehensive—but pricey—
tape backup solution for aNetWare LAN.
Installing the DATaVault
on aNetWare 286 server was
amixture of ups and downs.
Could Ipiggyback the drive
onto the server's existing Fu-

ture Domain SCSI host bus
adapter? No, Ihad to use the
Tecmar-supplied Adaptec
controller—somewhat redundantly, in this case. (It's astandard Adaptec device, though,
so if you're already using one
of those, you won't have to add
asecond.) That, in turn, meant

I'd have to add anew driver to
NetWare. Like its NetWare
386 cousin, the driver links
dynamically with NetWare.
The driver's installation
program scans the NetWare
executable file; reports the
IRQ, I/O, and RAM settings
that are consumed by NetDECEMBER 1990 • BYTE
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Ware-controlled boards; and
recommends compatible settings for the Tecmar/Adaptec
controller. So I figured I
wouldn't have to run NETGEN and reinstall NetWare.
But, alas, it was not to be.
Industry Standard Architecture board conflict resolution
remains an uncertain science.
The server's TCP/IP gateway,
for reasons apparent neither to
Tecmar's installation program
nor to me, fought with Tecmar's adapter. Itossed out the
TCP/IP board ( it wasn't apermanent fixture anyway) and
ran NETGEN to tell NetWare
Ihad done that.
In spite of the conflict, I
applaud Tecmar's clever
scheme. In many cases, it
should save busy LAN administrators a lot of time and
trouble, and it offers aray of
hope to the many NetWare 286
users not in aposition to upgrade to NetWare 386.
Once loaded, TAPEDRV
.VAP provides an assortment
of NetWare console commands. With these commands,
you can reset the DATaVault
and erase, format, test, or list
the contents of a4-mm cartridge. A second value-added
process, PROSERVE.VAP,
supplies the server (or backend) component of the backup
application. Multitasking with
NetWare, PROSERVE.VAP
accepts connections from
client workstations, queues
backup requests, and performs
backups.
Client software also comes
in two parts. With PROSERVE.EXE, you administer
users and queues, schedule
attended or unattended jobs,
and monitor tape-drive status,

PROSERVE.EXE can draw
files directly from the client
PC. Because direct client-totape backup obviates the need
for alarge intermediate transfer area on the file server, it's
afeature Iprize highly.
Tecmar's deluxe Proserve
software is clearly aclass act.
It does more than Ihave room
to describe, and does it well.
In fact, Proserve works with
several species of Tecmar tape
drive: DC600 (250 and 525
megabytes), DAT ( 1.3 gigabytes), and 8-mm analog helical- scan ( 2.2 gigabytes).
Given this range of choices,
and considering that the current highest-capacity Tecmar
THE FACTS
tape drive is 8- mm, not 4-mm
NetWare 386 (3.1).
DAT, why choose the DATaProLine Backup System
Client: AT, PS/2, or compat(includes drive, adapter,
Vault? Frankly, I'm not sure.
Proponents point out that
ible running DOS 3.0 or
cable, server and client
DAT—compared to 8- mm
higher with 640K bytes of
software, and documentaRAM.
technology—offers superior
tion)
error correction, requires
for NetWare 286, $5995;
Tecmar, Inc.
for NetWare 386, $6295
fewer moving parts, and can
6225 Cochran Rd.
find random files much more
Solon, Ohio 44139
quickly.
Requirements:
While I've no reason to
(216) 349-4030
File server: AT, PS/2, or
Inquiry 1163.
compatible running
doubt those claims, I am
obliged to report that the first
NetWare 286 (2.1x) or
4-mm DAT tape Iused in the
DATaVault developed probsoftware for the Mac; you'll
lems—after I formatted it,
tape contents, and ahistory of
have to schedule the backup of tested it, and performed two
backup transactions. A Novell/
Mac directories on the server
apparently successful backups.
C- Worthy point- and- shoot
Tecmar agrees that it ought to
interface neatly manages a from aPC, and you can't back
up a Mac client directly to
provide arigorous verification
formidable array of options.
utility; the existing format and
tape.
You can specify the target file
You can move files from a test utilities don't touch most
set to be all files, new files, or
PC straight to tape, thanks to
of the tape. Although I've
dormant files.
the client-server architecture
since had no further problems
You can save NetWare
with other 4-mm tapes, I'm left
of the Proserve software.
bindery, trustee, and file attriPSCLIENT.EXE, a small
wondering whether there's a
butes; in the case of aNetWare
(15K bytes) DOS TSR pro2.15 server with Macintosh
percentage in being the first
one on the block to use one of
gram, communicates with
clients, you can save Mac-rePROSERVE.VAP.
those newfangled DAT syslated directory information
Once it's loaded, abackup
tems.
and resource forks as well.
—Jon Udell
There is, however, no client job scheduled by means of

A Unix Graphics Workstation for the Rest of the World
A

iniga enthusiasts keep
telling me that the Amiga
is aserious computer, that it is
for the business and professional user. But old beliefs are
hard to shake—at least they
were until Isaw the Amiga
3000UX. This workstation is
the most complete implemen134
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tation of the new AT&T Unix
System V release 4.
The base Amiga 3000UX
machine includes a 25-MHz
MC68030, a math coprocessor, 8 megabytes of RAM, a
100-MB SCSI drive (optional
200 MB), and either a highresolution monochrome dis-

play or the standard Amiga
color display. All the hardware
parts are already integrated
with the system, including a
port for additional SCSI devices, aport for an additional
floppy disk drive, aport for a
parallel printer, and a serial
connection for an external ter-

minal, modem, or printer. Although Ethernet ( thick- or
thin-wire) is an option, the
network software is already in
place.
Most important, the system
includes Unix System V release 4 and the X Window
System, including Level 1

Elerès HowWe Protect
Your Software And Profits Better.

We'll NeverT ell...
... 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.

U MICROPHAR
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SHORT TAKES

implementation of Open Look.
The Unix manual pages are
on-line. Bundled with the
operating system are two C
compilers (the AT&T standard
compiler and the GNU optimizing compiler), the popular
screen-oriented mail manager
elm, and several Amiga-specific utilities.
The Amiga 3000UX with
release 4is not aclone, nor a
work-alike, nor atoy. It is anononsense workstation that is
impressive and compact. Iam
not saying that if you put the
Amiga beside a full-size
SPARCstation or a Silicon
Graphics workstation you
won't be able to see obvious
differences that favor these
automobile-priced machines.
But when you put it beside a
NeXT or aMacintosh or a386
workstation, the differences
are in favor of the Amiga.
Consider the work ( and
money) that is required to
build a workstation out of a
386-based Industry Standard
Architecture or Extended Industry Standard Architecture
bus machine; you have to get
one part here and another part

Amiga 3000UX
Approximately $4000
Commodore Business
Machines, Inc.
Computer Systems
Division
Brandywine Industrial
Park
1200 Wilson Dr.
West Chester, PA 19380
(215) 431-9100
Inquiry 1164.

there. All the parts have to be
configured to work together
without conflicts in interrupts
and memory addresses. The
Amiga 3000UX is aplug-andplay operation.
The newest release of Unix
System V is significant because it incorporates the BSD
features that make it so well
suited for workstation comput-

ing, including mechanisms for
mounting remote file systems
and distributed processing.
Since AT&T sells only source
code rights to Unix (unless you
are buying an AT&T computer), users have had to wait
until the hardware vendors
finished their work on porting
the new source codes to their
machines. Although many

Unix licensees are well along
in completing this task, it appears that Commodore will be
the first to complete it.
The Amiga 3000UX greatly
outperforms the equivalent
NeXT and Mac with A/UX. In
raw Unix performance, it is
roughly equivalent to a 20MHz 386 system, but it is
much more suited to handling
the graphics requirements of a
graphical user interface like
Open Look. At roughly $4000,
it is an obvious choice as a
low-end workstation.
—Ben Smith

an IBM AT. Running in a
Compaq Deskpro 386/33, its
rating was 2.90. These numbers compare with ascore of
2.20 for the hard disk drive
supplied with the Compaq
Deskpro 386/25e.
Data throughput for the
Hardcard ranged from 465K
bytes per second on the 286 up
to 930K bytes per second on
the Deskpro 386/33, versus a
speed of 700K bytes per second for the Compaq 386/25e.
Measured seek times averaged
between 16 and 19 ms; the
Hardcard performed near its
hardware access speed of 17
ms rather than the cache-assisted rate of 9ms, because the
BYTE benchmark test defeated the read-ahead cache
with random sector seeks. In a
real application that uses more
typical contiguous sector
seeks, the performance would

certainly be better.
My only disappointment
with the Hardcard IIXL was
that its built-in cache and the
SmartDrive caching software
supplied with Microsoft Windows 3.0 didn't seem to complement each other.
Plus has typically charged
more for the Hardcard than the
price of equivalently sized
hard disk drives. The 52- and
105- MB Hardcard IIXLs
break that tradition with suggested list prices of $579 and
$999, respectively. Those
prices are expected to fall to
$399 and $699 on the street,
which will make the Hardcard
IIXL not only convenient but
also cost-competitive. If you
are running out of disk space
and you have slots to spare, I
recommend you take the Hardcard IIXL for aspin. •
—Andrew Reinhardt

Caching In on the Hardcard

T

he Hardcard is apopular
I way to augment storage
capacity because you just open
your computer and drop afulllength card into afree bus slot,
and you've got another drive.
The new Hardcard IIXL,
available in 52- and 105-mega-

Hardcard IIXL 50
$579; Hardcard IIXL 105,
$999
Requirements:
A 16-bit ISA-bus slot in
an IBM PC—compatible
286 or anon-PS/2 386.
Plus Development Corp.
1778 McCarthy Blvd.
Milpitas, CA 95035
(408) 434-6900
Inquiry 1165.
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byte capacities. includes a
built-in 64K-byte read-ahead
disk cache that gives the drive
arated average access time of
only 9milliseconds.
I installed the Hardcard
IIXL in less than 10 minutes.
Once the drive was installed, I
loaded it with software and
noticed how quiet and fast it
was. File copies and directory
listings zoomed along at twice
the speed of my old, fragmented, 65-ms Seagate, and
my applications loaded more
quickly. However, atwo-level
database indexing and a test
suite of assorted Windows accessories were only slightly
faster on the Hardcard.
On the low-level BYTE
benchmarks, running on a
slow 286 machine, the drive
turned in arating of 1.97, or
about twice as fast as astandard 40-MB hard disk drive in

DR DOS 5.0.
WE COULDN'T HAVE
SAID IT BETTER.
Launches New Consutting Program
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So what's all the hoopla about?
MemoryMAX.. for one thing. A breakthrough in
memory management that can give you more than
620K so you can run today's memory- intensive
applications, including, for example, dBASE IV.
on Novell NetWare..
In fact, John Dvorak calls MemoryMAX nothing
short of "amazing:'
The Press goes on to mention that because
DR DOS 5.0 is fully DOS compatible, you can run
all your current DOS applications. And because it is
easy to install and requires no hard disk reformat-
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early stages of development
"Microsoft is only promising,
this, and DIII will be shipping
soon. If IDII-DOSI can prove it's
really compatible, and if it looks
good, rahaveaa problem recotnmending
said Bob Hollingsworth,
computing consultant
for an aautomobile
maker in
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ting, upgrading to DR DOS is simple. Since DR DOS
5.0 also includes ViewMAX.., agraphical interface,
DOS is easier than ever to use.
Now if we could just get aword in edgewise, we
would simply like to add that DR DOS 5.0 is available
now. Call your local dealer today.

DR DOS 5.0
mg Digital Research e
WE MAKE COMPt TEAS SOAK

For Laptop and Notebook manufacturers, DR DOS 5.0 is fully executable from either RAM or ROM. And, it's available
with BatteryMAX,-, abattery-saving feature that can increase battery life 2-3 times ( dependent upon OEM implementation).
Digital Research is a registered trademark, and the Digital Research logo, DR DOS,
MerndryMAX, ViewMAX, and BatteryMAX are trademarks of Digital Research Inc. Copyright 01990, Digital Research Inc.
Reprinted from PC Week May 14, 1990. Copyright 0 1990 Ziff Communications Company.
Reprinted with permission from The San Francisco Examiner. Copyright 01990 The San Francisco Examiner.
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The affordable HP Lase

Put an HP LaserJet printer
on everyone's desk.
With alist price of $1495,* we're
now delivering the legendary
Hewlett-Packard LaserJet IIP
printer at avery personal size
and price. Without sacrificing
any of the qualities people love
in aLaserJet.

graphics. Software and hardware compatibility And awide
selection of HP typefaces and
accessory products.

You get crisp 300 dpi text and

NOW GET AN EXTRA S195* PAPER CASSETTE FREE!**

Jet up can top anyone's hardware.

Plus, there's room to grow, without taking up any more desk
space. From our Great Start
font cartridge up through scalable type, you can dramatically
expand the way people express
themselves. You can even add
an optional 250-page paper cassette for people who have alot
to say. Or need the flexibility of
two paper trays.

What's more, with HP quality
built into every printer, you
can look forward to smooth
operation.
It's no wonder PC Magazine
gave the HP LaserJet IIP its
coveted 1989 and 1990 Editors'
Choice awards. Or that InfoleffIcl
selected the LaserJet IIP as
the 1989 Hardware Product
of The Year.

Call 1-800-752-0900, Ext.
1587 for the name of your
nearest authorized HP dealer.
You'll find that when it comes
to affordable laser printers,
nobody can top HP.

Suggested U.S. list price. •• Offer available from October 1to December 31, 1990. © 1990 Hewlett-Packard Company PE 12025
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Sun's newest progeny couples performance
with innovative software

Son of SPARCstation

T

he low-end workstation market
is in full swing. You now have
more choices for under $ 15,000
than ever before ( see the text
boxes " CompuAdd Delivers aLow-Cost
SPARCstation" and " Solbourne S4000
Outguns SPARCstation 1 +"). So why is
Sun Microsystems introducing its new
SPARCstation 2series, starting at roughly $20,000? As with everything, when
you cut costs, you also cut corners.
Graphics, performance, expandability,
ease of use: One or more of these important aspects typically disappears from
low-end workstations.
Sun's SPARCstation 2series shows the

Tom Yager
and Ben Smith

2GX system we received is the low-end
model (see photo 1); nonetheless, it has
accelerated color graphics.

A Look Inside
The inside of the SPARCstation 2GX is a
company's commitment to the power
study in effective computer design (see
user. Even at the bottom of the new line,
photo 2). The motherboard is smaller
Sun doesn't scrimp on features. Sixteen
even than most " baby" AT clone types,
megabytes of memory is standard (a with most of the space taken up by single
trend that we hope catches on—you can't
in-line memory module sockets. Four 4do diddly in 8MB anymore), as are a40MB modules make up the 2GX's 16 MB
MHz SPARC CPU, a200-MB SCSI hard
of memory. The motherboard has room
disk drive, three SBus connectors, two
for 16 such modules for atotal of 64 MB;
serial ports, audio I/O, thick-wire Etheran optional daughterboard can hold annet, and aSCSI port. The SPARCstation
other 32 MB for asystem total of 96 MB.
The motherboard is small by necessity.
It has to fit in apizza box-size case along
Photo 1: The Sun SPARCstation 2GX.
with up to two 31
/2
inch SCSI hard disk
This tiny case holds up to 96 MB of memory, two SCSI hard disk drives,
drives, one 31
/2
inch floppy disk drive,
and apower supply.
and three SBus expansion cards. Access to the 3'-inch floppy disk drive is
on the right side. The window system is Sun's Open Windows, amix
The hard disk drives are mounted on
of the X Window System and Sun's NeWS PostScript-compatible extensions.
plastic brackets that allow easy snap-out
removal. The entire case comes apart by
removing two screws. There wasn't even
enough room in the case for a 50-pin
SCSI cable between the two hard disk
drives; Sun mounted dual connectors on
the motherboard, so both hard disk
drives have their own short cables going
right to the board.
The 2GX's display controller is
mounted on adaughtercard, overlapping
another of the expansion slots. Sun
claims there are three SBus " slots,"
which are really just sockets on the
motherboard, but our 2GX had only one
such socket free—the other two were occupied by the display controller. Outside
the case are connectors for two serial devices, SCSI devices, monitor, keyboard/
mouse, and audio. The audio connector
is aDIN socket, which is where you plug
in the microphone/speaker.
In Living Color
The 2GX's display controller accelerates
wire-frame operations to what Sun calls
"the fastest in the industry" (for the
price, we tend to agree), but it also ap-
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parently extends its might to the windowing system. It displays 256 colors (from a
palette of 16.7 million) at aresolution of
1152 by 900 pixels. Our 2GX came
equipped with a 19-inch (76-Hz refresh
rate) Sony Trinitron monitor. Images are
sharp, corner to corner, an important
consideration if you are selling workstations into the contentious advanced
graphics market. The SPARCstation 2
line reaches into that very market, with a
set of options geared to match the user's
level of need. The 2GS offers accelerated
three-dimensional solids operations,
with a24-bit main display buffer depth
and a 16-bit z-buffer. (Sun claims the
2GS will calculate and display a minimum of 150K-byte 3-D vectors, and
20K-byte solid Gouraudshaded polygons per second.)
The 2GT, Sun's top of the SPARCstation 2line, adds hardware antialiasing, a
24-bit z-buffer, double-buffered 24-bit
display (for animation), alpha transparency, 8-bit overlay, and aresolution of
1280 by 1024 pixels. Sun claims the 2GT
will calculate and display 500K-byte 3-D
vectors (or 100K-byte antialiased 3-D
vectors) and 100 z-buffered Gouraudshaded polygons per second, afivefold
increase over the 2GS. (For an explanation of graphics buffering, see " 3-D
Graphics, from Alpha to Z-Buffer," July
BYTE.)
The 2GS and 2GT are targeted at the
mid- to high-end graphics market dominated by the likes of Silicon Graphics and
Hewlett-Packard. These two companies
pack more hardware features into their
workstations (e . g . , hardware texture
mapping and specularity), but Sun's performance numbers are impressive. For
the mainstream CAD, CAM, and other
design applications users, the 2GS and
the 2GT speed up essential operations
enough to make complex modeling a
snap. In the area of " virtual reality,"
however, more capable workstations still
make abetter choice.
From an ordinary user's standpoint,
the 2GX's graphics price/performance
ratio is excellent. You rarely spend time
waiting for windows to draw—they just
appear. Moving, resizing, and other
window manipulations are similarly
speedy. The graphics performance
makes the 2GX's operating environment
apleasure, but there's alot more to Sun
systems than just fast hardware.
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its own, it lacks functions needed to support modern applications.
But OpenWindows 2.0 is impressive.
It is an excellent demonstration of the
strengths of Open Look. It is complete,
well integrated, and easy to use. Months
ago, we had seen beta versions of OpenWindows 2.0 on much smaller machines
and were impressed with the speed with
which it worked then. It sings on the
SPARCstation 2series.
OpenWindows has, as its root, Sun's
X11/NeWS (Network-Extensible Windowing System). NeWS adds PostScript
compatibility (Sun's own, not Adobe's)
to X Window. X11/NeWS uses asingle
server to handle both the PostScript and
the X11 requests. The compatibility is
complete. In our tests, every X application we ran across the network worked
perfectly, with the exception of one that
tried to take control of the color map.
The Open Look Window Manager
(o1wm) did give up the color OpenWindows' designers, because the Mac is an
obvious influence. There is amarvelous

File Manager, and abundle of other applications called the DeskSet. Out of the
box, OpenWindows might not be as easy
to use for new users as aMacintosh, but
with abit of effort, system administrators can build acollection of menus and
icons that can call out every function of
the system without resorting to the shell.
The rest of the operating system is the
familiar SunOS, aBSD Unix derivative
with some System V libraries and utilities thrown in. SunOS is both asoftware
developer's and auser's playground, not
only because it has so much third-party
support, but also because Sun provides
libraries for all its added layers. As aresult, there are tens of thousands of commercial applications for SunOS, apoint
that has not been missed by Solbourne
and CompuAdd.
X Window, NeWS, and Open Look
combine to make apowerful graphics application environment, and Sun even includes X Graphics Library (XGL), an
X11-based immediate- mode 2-D and
3-D graphics library. This makes the

Photo 2: The inside of the 2GX.
Everything is designed to conserve space, without sacrificing expandability.

Gunning for the Mac
Steve Jobs, among other luminaries, has
proclaimed the X Window System everything from poorly done to outright
"brain damaged." And true enough, on
DECEMBER 1990 • BYTE
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SON OF SPARCSTATION

CompuAdd Delivers aLow-Cost SPARCstation
Jon Udell
The SPARCstation 1
lives in the guise
of the CompuAdd SS].
CompuAdd uses ametal
case, as it hopes to get
an FCC class B rating.
The SS1 can also accept
5 '4-inch storage devices
and sports a 100-watt
power supply.

SPARCstation from CompuAdd,
the mail-order PC- compatible
folks? Yes. CompuAdd's SS1 looks,
feels, and, for all intents and purposes,
is the original 12.5-million- instructionper- second SPARCstation 1 that Sun
Microsystems discontinued this summer. Differentiation was not the goal
here. The SS1 has the same SPARCstation " pizza-box" case. Pop the top, and
you'll find the same compact 81
/-by
2
11-inch motherboard. With the same
three SBus slots. And the same SPARC
chip set: LS! Logic's 20-MHz L64801
integer unit, along with a supporting
cast of LS! Logic application- specific
ICs handling floating-point, caching,
memory management, and DMA
chores. Clearly, we've entered the era
of the commodity workstation.
Don't feel sheepish if you can't tell
the SS1 and the SPARCstation 1apart.
Neither can SunOS 4.1. The SS1 comes
bundled with the current release of
Sun's hybrid BSD/System V Unix,
which boots and runs flawlessly. Any
lingering doubts about the SSI's corn-

patibility dispel when you run sundiag,
Sun's low-level diagnostic utility. It
probes every hardware nook and cranny: physical and virtual memory, disks.
CPU and FPU, and Ethernet. No smoke
and mirrors here; the SS1 aces all the
tests.
Our prototype system came with 8
megabytes of memory, the standard
connectors ( SCSI, thick Ethernet, two
serial, keyboard, and audio I/O), a 19inch Moniterm monitor (monochrome,
1152 by 900 pixels), a31
/2
inch floppy
disk drive, apair of internal SCSI hard
disk drives ( 105-MB Quantums), and
an external 200- MB SCSI drive. SubTHE FACTS
CompuAdd SS1
$5995 and up
CompuAdd
12303 Technology Blvd.
Austin, TX 78727
(800) 531-5475
Inquiry 1067.

tract the disks, and you've got CompuAdd's entry-level system, priced at
$5995. A diskless unit with a 16-inch
color monitor and an 8-bit frame buffer
will run $7495, or, with 200- MB of disk
storage, $8695.
How does the CompuAdd stack up
against the low end of Sun's SPARC
product line? If you're comparing entry-level systems, the SS1 looks like a
more expensive ( but expandable) version of Sun's $4995 SLC (see table A).
But what about real-world systems with
adequate storage and color capabilities?
An SS1 with a200- MB drive and 8-bit
color will cost $ 1300 less than Sun's
comparably equipped IPC, and awhopping $ 5800 less than a comparably
equipped SPARCstation 1+ ( see table
B). Of course, both the IPC and the 1+
are 25- MHz machines rated at 15.8
MIPS, so the SS! does give away some
speed. Note also that the CompuAdd
prices don't include Sun's OpenWindows , which Sun now bundles with all
its SPARC products.
Beyond that, Sun's seemingly anomalous pricing clouds the issue somewhat. Does the 1+ ' sextra RAM capacity (40 MB versus 24 MB) and third
SBus slot make it $4500 better than the
IPC? Sun thinks so, and, following that
logic, CompuAdd's three-slot, 64- MBmaximum SS1 looks like a real deal.
However, relative to the IPC—assuming
you don't plan to grow out of it—CompuAdd's price advantage is less compelling. Either way, though, there's clearly
aniche for the SS I .
There are afew minor differences between the SS1 and the 1+. The SSI's
entry-level system comes with a larger
monitor- 19 inches as opposed to 17
inches. The SS1's case is metal, not
plastic, and leaves room inside to re-

LOW-END PRICE/FEATURE COMPARISON
Table A: Weighing your performance needs against your budget will determine whether the CompuAdd SS] is a
viable SPARC system choice. Sun provides superior performance, but the SS] offers three SBus slots and up to 64
MB of RAM. The entry-level systems are diskless and have 8MB of RAM and a 1152- by 900-pixel display.
Monitor

Sun SIC

$4995

o

12.5

16 MB

No

$5995

No
No

17"

CompuAdd SS1
Sun IPC
Sun SPARCstation 1+

$8995
$8995

Yes

19"
16"

3
2

12.5
15.8

64 MB
24 MB

Yes
No*

Solbourne S4000

$8995

No
No

17"
19"

3
3

15.8
25.5

40 MB
104 MB

Yes
Yes
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MIPS

GX graphics
option?

Color?

'The IPC has two SBus slots and

Slots

Maximum
RAM

Price

Theoretically support aOX accelerator. Sun " doesn't support" that configuration.
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SON OF SPARCSTATION

HIGH- END PRICE/FEATURE COMPARISON
Table B: The high-end systems are configured with a200-MB hard disk
drive, a16-inch color monitor, and a1152- by 900-pixel by 256-color
graphics display.
Price

SunOS?

ONC/NFS?

OpenWindows?

Yes
Yes
Yes
No

Yes
Yes
Yes
Yes

No
Yes
Yes
No

CompuAdd SS1
$8695
Sun IPC
$9995
Sun SPARCstation 1+ $ 14,599
Solbourne S4000 $22,495

place the 31
2 /
inch floppy disk drive
with a5'4 -inch device—for example, a
CD-ROM. It has abeefier power supply
(100 watts). It also comes with amechanical mouse instead of Sun's standard optical mouse. Who cares? Ido.
Last year, asoftware vendor hauled a
Sun system up to BYTE for ademonstration and then found he'd forgotten
the optical mouse pad. An hour of handwaving ensued. Since then, I've viewed
optical mice with suspicion.
For demonstration purposes, CompuAdd provided ahealthy assortment of
applications, including Lotus 1-2-3,
AutoCAD, Interleaf's TPS, FrameMaker, and Island Graphics' iWrite,
iPaint, and iDraw. The arrival of 1-2-3
and AutoCAD legitimized the SPARCstation in the eyes of many people. The
availability of popular PC spreadsheet
and CAD software makes SPARC machines seem less exotic. Meanwhile,
programs like TPS and FrameMaker—
designed, built, and targeted to run on
high-performance work stations—make
SPARC more desirable. That's the pushpull dynamic that Sun hopes will carry
its latest low-end machines beyond the
technical arena and into the much larger
commercial realm. CompuAdd, gambling on the success of that strategy,
plans to ride along in Sun's slipstream.
A Basketful of GUIs
Unix is areal face-dancer these days,
and on the CompuAdd Ihad achance to
try out several of its current manifestations. The SS Iwill ship with SunView,
the original Sun graphical user interface. It's awkward and dated, but more
SPARC programs today support SunView than support any other GUI. Although CompuAdd won't be bundling
OpenWindows, the X11/NeWS/Open
Look amalgam that is Sun's new standard, our prototype SS1 came with
OpenWindows 2.0. (OpenWindows

will be available separately from CornpuAdd, but the company hadn't yet decided on aprice. You can get it directly
from Sun for $295.) OpenWindows
runs a pair of networkable window
servers—X Window and NeWS—under
the control of the Open Look window
manager. The servers can cooperate so
that, for example, X applications can
use NeWS's scalable fonts. Too bad that
only Sun and Silicon Graphics seem to
take NeWS seriously. Its PostScript imaging model adds alot of spice to awindow system.
OpenWindows tolerates SunView applications, albeit grumpily. Iwas able to
run Interleaf in a SunView window,
alongside XII and NeWS windows. The
SunView windows kept getting stuck in
the foreground, though, and things
never seemed quite right. Clearly
there's some distance to go yet before
SPARC machines will be able to lay
claim to the seamless support of alarge
software base that characterizes the
Macintosh and, to alesser extent, Microsoft Windows.
On the other hand, I'm more and
more impressed by the ease with which
Unix machines communicate—over
both LANs and wide-area networks.
This, more than cosmetics, will be what
drives commercial acceptance of Unix.
CompuAdd, avendor of PC and Mac
equipment, understands that its customers increasingly want to build heterogeneous networks, and that Unix can help
glue such networks together. You want
Macs in the art department and PCs everywhere else, all hooked up to acouple
of SPARCstations acting as file servers
and typesetting workstations? No problem. It will be one-stop shopping from
CompuAdd.
Jon Udell is a BYTE senior editor at
large. You can reach him on BIX as
“judell."

power of the graphics hardware available
to the developer, and it smooths over the
differences between SPARCstation 2
models, but the developer needs to compile with different versions of the library
for different graphics levels of the
SPARCstation 2series.
Over the Line
As we mentioned, Sun's selection of X
Window as its graphics environment base
makes connectivity across platforms almost automatic, but only in one direction. Ordinary X applications run
without difficulty under OpenWindows,
either locally or across network connections, but running OpenWindows applications that use NeWS, Open Look, or
other extensions require those extensions
on the displaying system. It is possible to
write OpenWindows applications that
don't require fancy software on the display server, but that would mean stripping out some of the things that make
OpenWindows special. Developers
should not resort to this, because Sun's
low-end monochrome and color workstations also run OpenWindows.
When you can attach afully compatible diskless node for under $5000 (the
Sun SLC), the lack of ability to exploit
the window system's full potential on an
X terminal or PC X server becomes unimportant. Sun has even rolled its GX
graphics accelerator into its SPARCstation IPC, making that (according to Sun)
the lowest-cost high-speed color workstation.
Being aSun system, the SPARCstation
2series systems come loaded with TCP/
IP, NFS, and NIS (the Network Information Service, previously known as Yellow
Pages). We had no trouble at all getting
the 2GX talking to all the systems in the
BYTE Unix Lab. X applications like
xterm and ico, which didn't use Open
Look fonts or services, ran fine across
the wire, and remote log-ins and NFS activities proceeded without ahitch.
The Whole Enchilada
Sun is still the top dog in workstations.
Systems like the SPARCstation 2 series
offer proof that the number one spot is
likely to be Sun's domain for some time.
The SPARCstation 2series' design is remarkable throughout, from its downsized desktop case to Sun's imaginative
approach to operating environments. It
seems perfectly suited to both demanding graphics applications and typical
business fare.
Sun provided demonstration versions
of many applications, including FrameMaker, WingZ, and iPaint, iDraw, and
DECEMBER 1990 • BYTE
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Solbourne S4000 Outguns SPARCstation 1+
Owen Linderholm
The quiet- running
Solbourne S4000 offers an
estimated 20 percent
performance increase over
the Sun SPARCstation 1 +.

C olbourne Computer, one of the first
companies to license and build
SPARC-compatible systems, has mostly
concentrated on the high end with highpowered server systems. However, the
company, along with its Japanese partner, Matsushita, has had the goal of
building adesktop SPARC system based
around ahighly integrated SPARC processor of its own design. The Solbourne
S4000 is that system ( see the photo).
The S4000 is based around acustom
SPARC chip codeveloped by Matsushita
and Solbourne. The MN10501 chip
uses 64-bit data paths throughout, making it the first fully 64- bit SPARC processor. It incorporates a floating-point
unit (FPU), memory management unit,
cache controller, and memory, making
it one of the most highly integrated
SPARC processors available. The onchip cache is 8K bytes of direct-mapped
physical instruction and data cache. The
memory bus used by the chip is 64 bits
wide and transfers data at arate of 60
megabytes per second. Solbourne and
Matsushita have been working on this
processor since Solbourne first announced its intentions to make SPARCcompatible systems.
The 33- MHz processor achieves a
MIPS rating of 25.5 and aSPECmark of
12. This makes it about 20 percent
faster than the SUN SPARCstation 1+.
The FPU and integer units within the
chip operate asynchronously, and each
has separate registers. Separate instruction and data caches, 64- bit data paths
to the caches, and the ability to do load
and store operations in a single clock
cycle make the chip operate fast.
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The base system ($8995) includes 8
MB of RAM and can be expanded up to
104 MB in 8- or 32- MB increments
using 1- MB single in- line memory
modules. The S4000 comes with three
SBus slots operating at 25 MHz. It includes an Ethernet port, two RS-423A
serial ports, 8-kHz audio with an internal speaker, and various SCSI mass
storage options. Supplied with the system is a 107- key PC- style keyboard,
which seemed lightweight compared to
Sun's keyboard, and an optical threebutton mouse. During the boot process,
an LED on the front of the unit changes
color at each phase. Should the boot
fail, the color of the LED will tell you at
what point the problem occurred.
The S4000 can hold either one or two
31
/2
inch full-height, SCSI hard disk
drives, each with 200 MB of storage
space. The system can also optionally
have asingle 31
/2
inch floppy disk drive.
The system box measures 17 by 17 inches and is alittle over 3inches tall.
The system board is only 9 by 11
inches, which leaves room for considerable expansion inside the system. The
size was achieved by the integration of
the processor and using four custom
THE FACTS
Solbourne S4000
$8995 and up
Solbourne Computer, Inc.
1900 Pike Rd.
Longmont, CO 80501
(303) 772-3400
Inquiry 1068.

ASICs for glue logic, peripheral, and
memory control. Installing the full
complement of RAM, however, limits
mass storage expansion options to asingle 200- MB hard disk drive. The result
is that users must make atrade-off between memory storage available and
mass storage available, atrade-off that
may be difficult to make in some cases.
The design of the system is very
clean. It consists of six field replaceable
modules, so that if problems occur,
modules can be rapidly removed and replaced with repaired or new parts in the
field. All that you need to do is unscrew
seven screws to strip the machine.
The Solbourne's operating system is
OS/MP 4.0D, aSunOS 4.0.3 derivative
that includes NFS, ONC, TCP/IP, SunView, X Window, the Solbourne Window Manager and options for GKS
graphics, PEX (Phigs Extensions to X
Window), Solbourne Phigs, and aDOS
emulator. The Window Manager has a
"virtual desktop" feature that effectively expands your work area beyond
the screen's boundaries. A box in the
lower right corner shows available OpenWindows. This box is live; move the
cursor into it, and you can select what
you need. A " hammer and nail" feature
lets you tack awindow in place, so no
matter where you move on the virtual
desktop, that window remains in view.
There are many graphics options for
accelerated two-dimensional and threedimensional graphics. Standard graphics are monochrome on a19- inch monitor with 1152 by 900 pixels and a 1-bitper-pixel frame buffer.
Standard color options include a 16or 19-inch monitor displaying 1152 by
900 pixels with an 8-bit color storage
frame buffer and a2-bit overlay frame
buffer. This allows up to 256 colors
from a palette of over 16 million. A
high- resolution color option is also
available with a 19-inch monitor and a
display of 1280 by 1024 pixels with two
color maps, each providing 256 colors
from apalette of over 16 million.
An advanced color option includes an
accelerated color frame buffer known
as SBus Graphics Accelerator (SGA),
which can have an optional piggyback
z-buffer daughtercard to accelerate hidden pixel removal. An eight-plane version, the SGA40, uses two SBus slots.
continued

Database Users
Respond To Queries
Users vote ORACLE number one infive important user polls.
In aseries of recent polls, Oracle's
products were ranked number one
by five magazines representing over
four hundred thousand readers.
Leading to only one conclusion:
Oracle's database and networking
products are the best solutions for
the widest variety of PC and Mac
users.
The readers of both DATA BASED
ADVISOR and DBMS Magazine named
Professional ORACLE Tools and
Database the best SQL-based database. The readers of VARBUSINESS,

who should know something about
developing applications, named it
the best applications software. And
Government Computer News cited
reliability, compatibility and speed
as some of the reasons they awarded
Professional ORACLE Tools and
Database the number one data
manager for local area networks.
ORACLE for Macintosh received
its share of acclaim from InfoWorld
readers, who named it Macintosh
Product of the Year.
Info World readers also

named Oracle's newest desktop
product, ORACLE Server for OS/2,
product of the year. As did
subscribers of DBMS Magazine,
who rated ORACLE Server for OS/2
the best database server.
Call 1-800-633-0498 Ext. 4905 to
order or sign up for the free Oracle
Client-Server Forum in your area.
And see what kind of software
generates this kind of hardware.
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Professional ORACLE Tools
Version 5.1 C

$ 1,299
$ 799

ORACLE for Macintosh Version 1.2
Database Version
Networkstation Version
(without database)
ORACLE Server for OS/2

10,000

ORACLE for 1-2-3 Version 1.1
To order call 1-800-633-0498 ext. 4905.
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Solbourne S4000 (
continued)
Solbourne expects a24-plane version to
be available in early 1991.
Many hardware graphics accelerators
for Unix systems put X Window primitives in hardware to speed them up. Solbourne goes beyond this by putting both
X Window and PEX graphics primitives
in microcode on these boards to dramatically improve the system's 2-D and 3-D
performance in these environments.
Graphics information is stored in main
memory and is pageable. The SGA accelerator board has direct memory access across the SBus to this information,
so there is no work for the CPU to do in
supplying the graphics information to
the SGA, resulting in improved performance. The SGA board also uses two
digital signal processing chips to implement a graphics transform engine
that runs at apeak of 50 million floating-point operations per second. One
part of the board implements afast rectangle area fill at 240,000 pixels per
second.
Some of the functions handled in
microcode on the SGA include 2-D and
3-D line drawing with line styles and
perspective and depth cues; 2-D poly-

iWrite. These programs all take advantage of the unique environment created
by OpenWindows, and the system's performance makes them fast and glamorous. Any PC user enamored of Windows
3.0 or X Window on aVGA should feel
like the horse-and-buggy driver at the
dawn of the automobile. There are graphics environments that just get you where
you're going, and then there's the real
thing. Workstations still have that sewn
THE FACTS
SPARCstation 2GX
less than $22,000
SPARCstation 2GS
less than $27,000
SPARCstation 2GT
less than $52,000
SPARCstation IPC GX
less than $ 15,000
SPARCserver 2
less than $22,000
(Upgrades available for SPARCstation
and SPARC server system 1and 1 +.)
Sun Microsystems, Inc.
2550 Garcia Ave.
Mountain View, CA 94043
(415) 960-1300
Inquiry 1066.
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gon pattern fills; 3-D polygons with
strips, meshes, Bézier patches, Gouraud shading and hidden surface removal; an illumination model with eight
light sources; BitBlt and dithering; and
multiple color maps.
Solbourne claims that the SGA40 accelerator can draw 450,000 lines per
second in 2-D operations, 200,000 lines
per second in 3-D operations, and can
draw 10,000 Gouraud shaded polygons
per second. The SGA has direct memory access to graphics information that
is stored in main memory, so that the
CPU and the SGA can operate in parallel.
The S4000 with a 16- inch color
monitor, 8 MB of RAM, and no disk
drives costs $ 11,495; it costs $ 13,995
with the SGA40. A 19-inch color system
with 16 MB of RAM, a200-MB hard
disk drive, afloppy disk drive, and the
SGA40 with the z-buffer option costs
$22,495. (See the tables in the text box
"CompuAdd Delivers a Low- Cost
SPARCstation" for price and feature
comparisons.)
The basic Solbourne S4000 is an
$8995 monochrome SPARCstation 1+

up, along with the Macintosh, and OpenWindows widens the gap even farther.
Although other SPARC machines like
the Solbourne and CompuAdd challenge
Sun for price and performance and take
advantage of the abundance of Sun applications, they are attacking only the
SPARCstation 1and 1 +. It is unlikely
they will have anegative effect on Sun's
preeminence. In fact, their presence fortifies Sun's position. Sun SPARCstations
will not suffer the same fate that IBM
PCs did from the clone world. Sun is not
IBM; Sun is still hungry and can move
fast enough to stay ahead of the spawned
industries.
Working with the SPARCstation 2
series is almost an educational experience, disproving some widely held beliefs. First, those who insist that Open
Look has been murdered in its sleep by
OSF/Motif should feast their eyes on
OpenWindows. OSF has been quicker in
giving Motif more press coverage and
(perhaps as a result) getting it on more
machines, but more applications developers have gone with Open Look. OpenWindows 2is X Window and Open Look
taken to their best and most logical potential. Second, even though the line between PCs and workstations is getting
blurrier by the day, systems like the 2GX

clone that runs faster. It can also be expanded far more than other SPARC systems in this price range. In fact, internal
memory expansion can go beyond that
of the SPARCstation 2series. The operating software is not pure SunOS. It is,
however, derived from SunOS and
should be highly compatible with it. At
the high end, the S4000 with full graphics options costs alittle more than aSun
SPARCstation 1 + or IPC with OX
graphics, but it also outperforms them
considerably. In fact, some of its graphics features can be compared to those in
the new SPARCstation 2line.
All in all, the S4000 line is avery
flexible and expandable one that makes
agreat deal of sense. It starts relatively
cheap but with good performance. It expands easily to avery respectable level
of performance, still with agood price.
This level of flexibility should help Solbourne in the years ahead, where there
is likely to be an explosion of SPARCstation clones.
Owen Linderholm is aBYTE news editor. You can contact him on BIX as
"owenl."

(and the IPC, for that matter) prove that
workstations still have an edge over even
Unix-equipped personal computers.
Third, X Window is not unsuitable as an
environment for demanding applications. If avendor takes the time, as Sun
has, to build on the base that MIT provides, then X applications can be fast,
feature-laden, and easy to use.
Some systems are trendsetters. Just as
the Apollo 2500 gave the low-end workstation market reason to exist, the Sun
SPARCstation 2series redefines the midrange. And since Sun is the unquestionable leader of the workstation world, responsible for introducing workstation
technology that sets standards, we hope
that the SPARCstation 2 series signals a
veering away from the cutting of corners.
While some users may want the world's
cheapest workstation on their desks,
others can afford, and demand, the traditional performance, effortless networking, and software leadership that make
the term workstation mean something.
Two thumbs up for the SPARCstation 2
series and OpenWindows 2.0. •
Tom Yager and Ben Smith are BYTE technical editors. You can contact them on
BIX as "tyager" and "bensmith," respectively.

NEW OFFICIAL CODE
CO MANUAL

for1948

Stfflwritirig code with
the same old tools?
You're only as good as the tools you use.
An excellent reason to acquire the new
Microsoft® Windows' Software Development
Kit. Tools tailor-made to build applications for
the huge new Windows market.
Including aspecially
made CodeView® debugger for
Windows that easily debugs
even the largest applications.
And all the "how to"
help you'll ever need—from the
extensive hard copy and online documentation
to the sample source code to the comprehensive
IBM® CUA style guide.
Plus some sophisticated analysis tools
and improved resource editors.
All of which suggests that if you're not

using our SDK, then you're trying to write tomorrow's programs with yesterday's tools.
But that's asituation you can easily fix
with the following official code numbers:
(800) 323-3577, Dept. M24.
Call now to update your old kit with the
Windows version 3.0 SDK at $150 per kit. Or call
us just to answer your questions.
The sooner you dial, the sooner you can
really go to work on Windows apps.
Instead of just toying around with them.

(800) 323-3577
Microsoft

Making it all make sense

Offer good only in the 50 United State, Paytment in US. funds (
pt. a $7.50 shippingand handling fee and apPlicable sales tar). Pleaseallow boo four weeks »refinery. C 1990 Mrcrosoft Corporation. All nets reserved. Microof4CodeViery and the Microsoft
logo are registered tradeenarres and M king dall make sens, and Windows are tradenarlts °Jilin-mufti. Corporation. IBM is aregistered trademark of International Business Machines rporahon. CAPTAIN MIDNIGHT istkeregistered tradeenaelt ofSandoz
:'hutntion Corporate', winch does not endorse the Windom sSDK and ts not affiliated to.
th Microsoft.

The 486 PC. It may be alittle
Never before has this much
power been plugged into a
business PC.
Presenting the Intel 486 microprocessor— averitable powerhouse that's
been harnessed for business.
01990 Intel Corporation.

A 486 microprocessor-based PC has
everything it takes to run today's highpowered applications. And run them the
way you need to— simultaneously and at
lightning speed.
Plus, it's compatible with the hard-

more power than you're used to.
ware and business applications you already
own, so you won't spend any extra time or
money on training.
The 486 PC. Plug it in and start shocking the corporate world.
For additional information, call

1-800-548-4725 and ask for "The 486 Micn )-

processor Means Business" brochure.
t e le

In

The Computer Inside.
486 is atrademark of Intel Corporation.
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Bravos. Cheers. Hurrahs.
We found APPLAUSE II to be easier to work
with than either Harvard Graphics or Freelance Plus, and faster than the Windowsbased products.

NFOVVORLD
JUNE 11,1990

PC/COMPUTING APIMI.1,1990

APPLAUSE II handles charting, drawing,
and on- screen presentations with afluidity and ease- of- use not found in either
Harvard Graphics or Freelance Plus—and
it does all this in amere 512K.

It's graphical. It's interactive. It makes
excellent use of the mouse. Best of all, it
abandons the stodgy fill- in- the- form¿
approach to creating charts that is used by
Freelance, Harvard and 35mm Express.

PC MAGAZINE MARCH 13,1990

The critics are raving
about its ease-of-use and intuitive "Windows'-'.like interface.
And how APPLAUSE II -turns
data into 37 different chart
types automatically In black
and white or 3.6 million colors.
Creating everything from (127zling overheads, slides and
on-screen presentations to

APPLAUSE II

.7

high-impact hard copy.
To find out more, call
1-800-437-4329 ext. 1308 for a
free video and eye-opening
demonstration disk.*
And see why the critics
are giving APPLAUSE II a
standing ovation.

AshtonTate

•Rennie, either EGA or VGA card arid monitor Trademark owners APFLAUSE II. Ashton-Tate, Ashton-Tate Logo/Ashton-Taie Gap Other product and publication names used herein arc for identification purposes onh
and may he trademarks ol then respective companies. 0.1990 Ashton-Tate Corporation . All riglus reserved
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Suddenly,
Everything's Smaller

in Texas

1

nTexas, where everything is larger
than life, they suddenly seem to
have a knack for designing computers that are especially small.
Hard on the heels of the Compaq LIE
386s/20 comes a new 386SX notebook
from Texas Instruments (TI) called the
TravelMate (TM) 3000. This petite powerhouse from Dallas undercuts its rival
from Houston: The overall performance
is somewhat lower, but the TI notebook
is almost 2pounds lighter and has alist
price that's $ 1000 less.
The compact size and weight of the
new TI notebook system are not surprising, since it follows in the wake of the
company's impressive TravelMate 2000.
This lightweight notebook, codeveloped
with Sharp and also sold by CompuAdd,
includes a286 processor and ahard disk
drive, yet it weighs under 4'h pounds.
The TM 3000, along with similar
notebooks from Compaq, Epson, and
Toshiba ( see the text box " Toshiba and
PHOTOGRAPHY: PAUL AVIS © 1990

TI's new 386SX
notebook weighs
less than 6pounds

Andrew Reinhardt

The Texas Instruments
TravelMate 3000 packs a20-MHz
386SX, floppy and hard disk
drives, and a VGA screen into abox
three-quarters the size of the
Manhattan yellow pages.

Epson Join SX Notebook Club" on page
152), is part of anew wave of computers
that combine compact size with 386 performance and compatibility. The jump to
the 386 has brought other improvements
as well. In the LTE 386s/20, Compaq
erased adrawback of its earlier 8086 and
286 LTEs, the lack of VGA graphics. TI
has likewise solved the problems of the
TM 2000 by adding to the TM 3000 a
floppy disk drive, better screen contrast,
conventional I/O ports (instead of the
miniature ports used before), and 50 percent longer battery life, the company
says.
The TM 3000 uses the 20- MHz version of the 386SX, boasts aVGA-resolution display, and includes both afloppy
disk drive and ahard disk drive. All this
power is packed into an 8½- by 11-inch
case less than 2inches high and weighing
acomfortable 5Yi pounds, including the
battery. To top it off, TI tosses in some
snazzy software utilities and offers a
DECEMBER 1990 • BYTE
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Toshiba and Epson Join
SX Notebook Club
esigners from Texas are not the
only ones shrinking 386SX computers into notebooks. Toshiba, whose
T1000 practically defined the early
notebook, and Epson, aquiet but longtime player in the laptop market, have
both announced plans to produce SX
machines in svelte form factors.
Both machines were announced too
late for ahands-on evaluation, but their
specifications indicate that they could
be contenders in the market, assuming
that pricing ( which was unannounced at
press time) is in line with their some-

what lower performance.
The Toshiba T2000SX, scheduled to
be available in January 1991, looks like
across between the company's existing
286-based T1200XE notebook and its
T3100SX laptop. Measuring 10 by 12
by 2 inches and weighing in at just
under 7 pounds including battery, it is
larger and heavier than the TI TravelMate 3000 but lighter than the Compaq
LTE 386s/20.
The T2000SX uses a16-MHz 386SX
chip and comes with 1 megabyte of
RAM standard, expandable to 9 MB.

The Toshiba T2000SX is alittle larger
than the Texas Instruments TravelMate 3000
and uses a I6-MHz 386SX. It has the same
keyboard as the Toshiba T3100SX.

keyboard that Ibelieve is superior to that
of the LTE.
Power to Go
The TM 3000's 20-MHz 386SX CPU
has enough horsepower to run demand152
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ing applications while on the road, including software written specifically for
the 386 instruction set. An 80387SX
math coprocessor is an option, although
it was not installed in the unit Ievaluated. Preliminary BYTE benchmarks

An 80387SX coprocessor is optional.
Both a 31
2 /
inch 1.44- MB floppy disk
drive and ahard disk drive are built into
the system; initially, only a20- MB hard
disk drive will be available, but Toshiba
eventually plans to offer a40- MB drive
as standard.
The edge-lit supertwist nematic LCD
offers VGA- resolution graphics with 16
shades of gray but measures only 8/
2
1
inches diagonally. Serial, parallel, external monitor, and numeric keypad
ports are included, and there is an expansion bus for adesktop docking station. A slot for an optional modem is located under the machine.
Epson announced its machine, the
NB3s, cautiously: Although it was the
first SX notebook to be unveiled, Epson
disclosed neither prices nor afirm delivery date. However, on paper the notebook looks impressive. It reportedly
weighs just under 6 pounds and measures 81
/ by 11 3
2
/ by 13
4
/ inches, or
4
about atenth of apound and 1cubic inch
more than the TI TravelMate 3000.
The NB3s uses a 16- MHz 386SX
CPU and can hold up to 5MB of internal RAM and an optional math coprocessor. The base memory configuration
has not been announced, but it will likely be 1or 2MB of RAM. For mass storage, both a 31
/2
inch floppy disk drive
and a20- or 40- MB hard disk drive are
included. The backlit, black-on-white
LCD offers VGA resolution with 16
levels of gray. Standard I/O ports include serial, parallel, external CRT,
and numeric keypad.
One of the most distinctive aspects of
the Epson notebook is its desktop docking station, which, in addition to two
full-size AT-bus slots, offers bays for up
to 120 MB of mass storage and support
for a 101-key keyboard. The docking
station itself is only n o pounds, so the
notebook and base combined weigh less
than 10 pounds. The NB3s is slated to
ship before the end of this year.

rate the CPU performance at 2.75 times
the speed of an IBM AT, which is atad
faster than the Compaq LTE 386s/20 and
most of the deskbound 20-MHz SX machines that BYTE has reviewed so far.
The system is supplied with 2 MB of
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RAM, expandable on the motherboard in
2-MB increments up to 6MB. For mass
storage, one of two 21
2 /
inch Conner Peripherals hard disk drives is available: a
20-MB drive with a23-millisecond average access time or a19-ms 40-MB drive.
A 31
/2
inch 1.44-MB floppy disk drive is
located on the front of the system.
On the BYTE benchmarks, the 20-MB
drive turned in adisk I/O rating of 1.60,
or about 70 percent as fast as the LTE's
drive. But TI supplies a disk-caching
utility that boosts performance and saves
battery life; with a 64K-byte cache installed in extended memory, the benchmark index rose to 1.80. It should be
noted that the drives for the Compaq
notebook are available in 30- and 60-MB
capacities; TI plans to offer a60-MB version in the second quarter of 1991.
The TM 3000's display is atriple supertwist nematic LCD measuring 10
inches diagonally. It is switchable between black on white or white on black
via atoggle. While it is essentially the
same screen used in the TM 2000, TI
says that engineering refinements have
produced blacker blacks and better contrast.
The screen offers 640- by 480-pixel
VGA resolution with a 32-gray- shade
palette ( 16 shades visible at atime) using
the Chips & Technologies VGA chip and
Quadtel VGA BIOS. It is lit from the side
by a single cold- cathode fluorescent
tube, yet Ifound it very crisp and legible
in a variety of lighting conditions. The
only drawback is performance: The
video subsystem posted arating of 5.31
in the BYTE benchmarks, versus 8.00
for the LTE 386s/20.
What the display and hard disk drive
lack in zip, the keyboard makes up for in
comfort. The TM 3000 has a79-key keyboard with 10 function keys on the top
row (F11 and F12 are accessed with an
Fn key) and an embedded numeric pad
superimposed on the alpha keys. Separate cursor-movement keys are arranged
in an inverted Ton the lower right side of
the keyboard. Ifound typing on the TM
3000 much easier than on an LTE: the
keys have agood " clicky" feel and adequate travel, and Igreatly prefer the arrangement of the arrow keys to the awkward reclined- Lpattern on the LTE.
To connect the TM 3000 to the outside
world, TI provides standard I/O ports
(i.e., parallel, serial, PS/2 mouse, and
external VGA monitor), grouped behind
ahinged door on the left side of the computer. Also on the left is a proprietary
slot for an optional 2400-bps internal
modem. On the right side is a miniconnector for an optional numeric key-

Preliminary BYTE Lab benchmark results indicate that the new TI notebook
computer has afast CPU index compared to other 20-MHz 386SX systems, but
disk and video performance are mediocre. All benchmark indexes show
performance relative to an 8-MHz IBM AT; higher numbers are better.
System

CPU

Disk I/0

Video

TI TravelMate 3000

2.75
2.58
2.19
2.05

1.60
2.32
1.86
1.11

8.00
7.10
5.33

Compaq LTE 386s/20
Dell 320LX
NEC ProSpeed SX/20

pad, and on the back is another miniport
for connecting to adesktop base station.
The base station is the same one offered for the TM 2000 except for adifferent adapter to accommodate the greater
height of the TM 3000. It contains 1/
2
1
AT-bus slots for add-in cards, a31
/2
inch
storage bay, and apower supply to drive
both the notebook and the expansion
chassis. The base station is scheduled to
be available in December, but TI hasn't
yet announced aprice.
A Power Boost
Notebook computers push the envelope
in power management, because designers have to squeeze the maximum operating time out of the smallest possible battery. Although the TM 3000 uses about
twice as much power as the TM 2000, TI
has managed through improved power
engineering and a variety of software
utilities to boost run time by 50 percent,
from 2hours to 3. Iwasn't able to verify
this claim because my evaluation unit
had some power glitches.
The TM 3000 uses removable, rechargeable nickel-cadmium batteries that
together weigh about 1pound. (Without
the batteries, the system weighs only
pounds, or about one-third of a pound
more than the NEC UltraLite.) TI says
that the batteries can be recharged inside
the computer in 3to 4hours when it is not
in use. An external charger will also be
available.
THE FACTS
TravelMate 3000
with 20-MB hard disk drive, $5499
with 40-MB hard disk drive, $5999
Texas Instruments, Inc.
Information Technology Group
P.O. Box 202230, ITG-065
Austin, TX 78720
(800) 527-3500
Inquiry 1076.

5.31

To prolong operating time, TI integrated many of the TM 3000's functions
into low-power application-specific ICs.
CPU speed drops automatically from 20
MHz to 8MHz when the system is idle,
and asoftware utility called BatteryPro
induces processor wait cycles when the
CPU is holding for keyboard entry or
I/O. These techniques alone can save 20
percent to 25 percent of battery life, TI
says. Other utilities included with the
TM 3000 let the user specify time intervals for blanking the screen and powering down the hard disk drive. The system
also includes BatteryWatch from Traveling Software.
Swimming with Sharps
TI produced the TM 2000 in conjunction
with Sharp, which sells the same machine under the name PC 6220, but
Sharp did most of the engineering work.
With the TM 3000, that situation is reversed: TI did the design near Dallas,
and the machine will likely be relabeled
and sold by Sharp as well. This alone is
a clear indication of TI's engineering
prowess. That TI was also able to match
and even beat Compaq at agame the latter has made aspecialty bodes well for
TI's future in notebooks.
Then there is the price. For astarting
configuration with 2MB of RAM and a
20-MB hard disk drive, the TM 3000's
suggested list price is $5499. This includes DOS 4.01, LapLink, BatteryWatch, and other bundled software for
controlling the display, disk cache, and
power management. A configuration
with a40-MB drive will list for $5999,
or $500 less than the 30-MB Compaq
LTE 386s/20. This is still alot of money,
but if you need a386 on the road or you
just can't resist the latest breakthrough in
portable power, the TM 3000 may be just
the ticket.B
Andrew Reinhardt is an associate news
editor for BYTE in New York. He can be
reached on BIX as "areinhardt."
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The Okidata OK
It's why we had
to re-invent
the lases printer.
ettNG
pLR„,oemt\IING

What's the Okidata OK? It's abadge of honor
that every Okidata product has to earn—asymbol of
our commitment to design and deliver products that
offer outstanding value and performance. Products
that will not only satisfy you, but impress you.

The Laserless Printhead:
Warranteed for 5Years.

Tel
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printhead warranty and alow $1499 list price.
Like all our LED page printers, the OL800
emulates HP'Series II for compatibility with most
popular software; with its speed and selection of resident type fonts, it can handle the printing needs of a
whole work group. What's more, as your applications
change and your needs grow, asimple upgrade kit
turns the OL800 into either afont-scaling OL820 or a
PostScript"-compatible OL840.

The performance promise behind the Okidata
OK is the reason we had to re-invent the conventional
The OL820: Smarter
laser printer. Our engineers frankly rejected the
Than aLaserjet III.
industry-standard page printer technology of laser
beams, lenses and rotating mirrors. Instead, they
The OL820 earned the Okidata OK by learning
designed and built aproprietary, solid-state LED
how to do font-scaling on the fly. Thanks to aspecial
printhead with no moving parts. It's a
printing system
chip our engineers designed into the 820, it can solve
so trouble-free, we guarantee our LED print element
complex type-sizing and positioning problems
for 5full years—making it by far the longest warranty
instantly—problems the Laserjet III needs to talk to
in the industry
,. _
its software to work out, That means the OL820 can
But reliability isn't the only advandeliver up to three pages of sophisticated text while
tage our unique printhead offers. It also
the Laserjet III is still working on its first page.
means asimpler design, resulting in a
And all at aprice that's hundreds of dollars less
straight-line paper path that's far less
than the Laserjet III.
likely to jam—even when feeding heavy
stock, envelopes, or labels. And, since we
The OL840:
build it ourselves, it means something
PostScript and Beyond.
else—alower cost.
And for applications that require full Adobe
The OL400:The
PostScript' compatibility, our 01,840 delivers it in
Only $999 Page Printer.
spades. It's ready to connect to any PC or Macintosh®
system, or to both at the same time—then switch
Our 4ppm OL400, for example, has the lowest
between systems with the push of abutton.
list price of any page printer on the market: only
The Okidata OK. It's apromise that makes our
$999.* Yet that price gets you aprinter that earned a
job—to
design and manufacture aline of page
PC Magazine Editor's Choice Award, with standard
printers
offering
both
features—extra fonts, afull 200-sheet paper tray—
outstanding
value
that you won't find on aLasedet® IIP selling for
and performance—a
hundreds of dollars more. Plus aslim, low-profile
hard one.
design that's less bulky on adesktop.
But it makes
your
job—choosing
The OL800:Twice the Output,
the right brand of
with Room to Grow.
page printer for your
And the OL400 isn't the only Okidata LED
application—easier
page printer to offer outstanding value. For applicathan ever before.
tions where greater speed is needed, the OL800
For additional
delivers 8ppm with all the advantages of the Okidata
information, call us
LED printhead: straight-line paper path, 5-year
at 1-800-800-7333.

OKI
OK!

0111(11MTA
NOG or.e.,

OK!

We don't just design it to work. We design it to work wonders.rm
Pictured with optional second paper tray available on OL800,0L820 and OL840 models.
HR Laserjet, Adobe PostScript. Macintosh are trademarks of their respective corporations.

'Manufacturers suggested retail price. Dealer prices may vary
OKIIIATA àaregistered trademark of Oki America, Inc., Marque déposée de Oki America Inc

Circle 217 on Reader Service Card
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LASER PRINTER ALTERNATIVES

When Laser Printers
Can't Cut It
The BYTE Lab tests
27 dot-matrix and page
printers that pick up
where laser printers
leave off
Stanford Diehl and
Howard Eglowstein

A

re you planning to run out and
buy alaser printer? If so, stop,
take adeep breath, and consider
what you are buying a printer
for. You might want to consider alaser
printer alternative.
Sure, laser printers ate fast and getting
less expensive by the day. But maybe you
need to print multipart forms; laser
printers can't do that. Or perhaps you
will be printing long program or database listings. A large stack of cut sheets
is definitely not the way to print long listings. And at 5 cents per page, they're
five times the cost of dot-matrix output.
A long piece of perforated pin-feed paper
is much more convenient and fits easily
in aspecial binder. If you've ever pasted
together multiple letter- size spreadsheets, you're sure to appreciate the ability to print on 13-inch-wide paper.
There are alternatives to the laser
printer, and this month, the BYTE Lab
looks at 27 printers that might suit your
needs. You be the judge.
Quality is a big consideration when
buying a printer, so all the reviewed
printers have 24-pin print heads (or the
equivalent) and produce letter-quality
output. For the dot-matrix printers, we
chose wide-carriage models and further
required that they all handle graphics in
156
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either IBM Proprinter or Epson LQ emulation. This narrowed the field to 21 dotmatrix and two ink-jet printers. Another
alternative to a laser printer is a page
printer with anonlaser print engine. The
text box " You're Being Paged" on page
158 introduces two LED, one LCS (liquid-crystal shutter), and one ink-jet page
printer, each with print quality to rival
the laser printers and full Hewlett-Packard PCL emulation.
If You Can't Fight 'Em,
Emulate 'Em
All printers evolved from the simple
typewriter. Teletypewriter machines
provided feedback to the earliest hackers
before CRTs became popular. Even after
monitors became the preferred interface,
modified teletypewriters hung around as
simple hard-copy output devices. From
the teletypewriter evolved the daisy
wheel, whose loud and clumsy operation
drove users to dot-matrix printers as
soon as the machines produced acceptable quality. Now, of course, ink-jet
printers and cheap laser printers threaten
the dot-matrix models for mainstream
applications.
Centronics marketed the first successful line of dot-matrix printers and, for a
time, had the market mostly to itself.
Then the Japanese printers poured in.
Seiko was the first Japanese company to
manufacture dot-matrix print heads.
Then Seiko turned them over to its Epson
subsidiary, which began selling printers
of a quality and price that Centronics
couldn't match.
In 1981, when IBM needed aprinter
for its new Personal Computer, it chose
an Epson. Although the name tag said
"IBM," the printer and its underlying
command set were pure Epson. IBM's
choice of an Epson solidified the Epson
standard. Even the so-called Centronics
parallel port is actually an Epson modification of the original Centronics design.
In today's dot-matrix market, most

manufacturers emulate the Epson printer
command set. Printer companies emulate the Epson so that their printers will
be compatible with leading software
packages. To communicate with aprinter, every software package must include
a driver that the specific printer can
understand. A printer vendor must either
write its own driver for every major piece
of software or create a printer that can
talk to the most popular drivers around.
While having awide range of emulations
will increase aprinter's chances of being
compatible with software products, all a
printer really needs these days are IBM
and Epson emulations. To be successful,
most software must include drivers for
the Epson and the IBM Proprinter. If
your printer emulates these two ( see
photo 1), you won't have to worry about
software compatibility.
Still, emulating the commands is not
enough. The command sets, after all,
continue to evolve, sprouting new features and capabilities each time Epson or
IBM releases anew printer. Luckily, the
enhanced commands are backward-compatible. If you have a newer Epson
printer, you can still use software that
supports the old models; you just won't
be taking full advantage of the printer.
For instance, in table 1, we list two
Epson emulations— Epson 1050 and
Epson 2550. Any printer that emulates
the 2550 will also work with a 1050
driver and, indeed, with drivers dating
back to the original MX series. The
printers that do not support 2550 emulation do not include the latest enhancements to the Epson printer command set.
Likewise, IBM's latest printer, the Proprinter XL24E, has an enhanced command set (that's what the E stands for).
You should always use the most recent
driver that your printer will support to
ensure that you're getting the most out of
your investment.
Fujitsu takes an interesting approach
to the emulation issue. The DL4600 uses
the Fujitsu DPL24C Plus command set,

PHOTOGRAPHY: PAUL AVIS 0 1990
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You're Being Paged
P

erhaps you want apage printer but
you have specific needs that alaser
printer cannot address—larger paper,
say. While they're not in the same category as the dot-matrix and ink-jet character printers, the four page printers
that we examined (see photo A) have
specific design advantages over their
laser counterparts ( see table A).
The first thing we wondered when we
started to test these LED, LCS (liquidcrystal shutter), and ink-jet page printers was: What's the point? They aren't
really cheaper, they're not always faster

(see figure A), and the LED/LCS technology uses essentially the same supplies as alaser printer.
The Epson EPI-4000 ink-jet printer is
unique in that it can handle PCL or
Epson graphics on 11- by 17-inch paper. It's probably not agood choice as a
general-purpose printer; it's slower
than the Hewlett-Packard Series II, and
the water-based ink makes the paper
wrinkle if you print alarge black area.
Still, the print quality is good, and if
you need to print on large paper, the
EPI-4000 is your only option.

LED and LCS technologies are similar in that they use a photosensitive
drum to attract toner, much the way a
laser printer does. The difference is that
a laser printer uses a scanning laser
beam to charge the drum. LED and
LCS printers use an array of 2550 individual elements—one for each pixel on
an 81
/2
inch line. On an LED printer,
there is one LED for each pixel, and as a
given line is printed, the printer activates the required LEDs.
The LCS printer uses asimilar technique, but it places an array of liquid-

Photo A: Laser quality without the laser: Page printers reviewed are (clockwise from top left) the Epson EP1-4000, the
Okidata OkiLaser 820, the Fujitsu RX7100 S/2, and the Qume CrystalPrint Publisher IL
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crystal elements between the drum and
an incandescent light source. According
to Qume, this configuration allows for
more even light distribution, preventing
a streaky appearance in large black
areas. Compared to laser printers, LED
and LCS printers have fewer moving
parts to break, which suggests that they
may be more reliable. Without the scanning mirror, the LED/LCS technologies
print a more even black without any
trace of scan lines. As for performance,
the Okidata OkiLaser 820 (LED) was
the fastest in our long-document and
text-and-graphics tests, thanks to its fast
paper handling. The Fujitsu RX7100
S/2's exposed paper bin ( see photo A)
made it easy to load. Qume's CrystalPrint Publisher II has afast RISC processor, which gave it an edge on the
short-memo test. CrystalPrint Publisher II has both PostScript and Apple
LocalTalk interfaces, making it afine
addition to any Mac network.
Overall, we couldn't detect any substantial difference in print quality between the CrystalPrint Publisher II's
LCS engine and the LED printers, although all three had much blacker
blacks than the Hewlett-Packard LaserJet Series II. As for reliability, the
claims seem reasonable; time will tell.

COMPARING PAGE PRINTER FEATURES
Table A: Ink-jet, LED, and LCS printers offer a range of interface and emulation
choices. (0= yes; • = no; (0)=optional.)
Epson
EPI-4000

Model
Price

Fujitsu
RX7100 Si2

$1999

Dimensions in inches
(D,W,H)

19.6 x12
x28.2
39%

Weight (pounds)
Memory—standard

$ 1395
6.7 x16
x15.7
39

OkIdats
Ones« 820

Gurgle
CrystalPrint
Publisher II

$2295

$3995

8.5 x17 7
x17.7
37

9.1 x15.7
x13.4
35%

512K

640K

512K

3MB

Memory—expansion
Interface
AppleTalk
Parallel
Print sharing
Serial

2MB

4MB

4MB

6MB

Twinax

•
Ink et

0
LED

0
LED

0
LCS

Depends on page
1000 LO pages

5 PPm
6000 pages

8 PPm
2500 pages

6ppm
7500 pages

5000 hours el
25% duty

3000 pages/
month

5000 pages/
month

6000 pages/
month

100 sheets

150 sheets

200 sheets

100 sheets

11 x17

8% x14

8% x14

81
2 x14
/

O
•
O
•

Techndogy
Maximum print speed
Pages/refill
Duty
Paper capacity
Maximum paper size
(inches)
Emulation
Diablo 630
Epson
HP LaserJet II
IBM Proprinter
PostScript

0
LO and FX
•
0
O

Resident fonts
Options

o

0
•
0
•

•
Optional
•

•
FX
•
•
(0)

•
0
•
•
0

3

7

Push tractor

Font cards. second
paper bin

5 (HP), 13
(Scalable Oki)
Font cards

•

•
0
•

0
0
•
0
•
8 (HP), 39
(PostScript)
Font cards

PAGE PRINTER SPEED INDEX
41 Worse
Epson EPI-4000

Worse

Better

Better b.

Worse

Better I>

1 I

Fujitsu RX7100 S/2
Hewlett-Packard LaserJet II
Okidata Oki Laser 820

1

Qume CrystalPrint Publisher II

I I
0

1

2

3

1
4

0

2

E

First page

FI

Text and graphics

E

Short memo

El

Graphics throughput

3

0 0.2 0.4 0.6 0.8 1.0 12
111 Long document

Figure A: Since these printers work like Hewlett-Packard LaserJets, we ran the tests used for our July Product Focus,
"Laser Printers Get Personal." The first-page and short-memo tests are heavily influenced by warm-up time and the speed
at which fonts can be downloaded. The text-and-graphics and graphics-throughput tests reflect the speed of alengthy
binary-image transfer. Finally, the long-document test rates the printers on their ability to churn out long listings. In all
cases, the tests are normalized to the Hewlett-Packard Series II (its index rating is 1).
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SPEED INDEXES
a)

CPS index

1 Slower

b)
Fas er

Text and graphics indexes
1 Slower

Faster

Advanced Matrix Technology Acce1-535
AEG Olympia NPC136-24
Alps America Allegro 500XT
Apple ImageWriter LO
Brother M- 1924L
Canon BJ130e
C-Tech Electronics C-515
Dataproducts Model 9044
Epson LQ-2550
Facit B2400/50
Fortis DQ4215
Fujitsu DL4600
Hewlett-Packard DeskJet 500
Hewlett-Packard RuggedWriter 480
IBM Proprinter XL24E
Mannesmann Tally 131/24
NEC Pinwriter P6300
Okidata Microline 393+
Panasonic KX-P1624
Seikosha SL-230
Star Micronix XB-2415 Multi-font
Tandy DMP 2103
Toshiba America Express Writer 440
T.

0

0.5

10

Draft mode

.1

15 0

0.5

10 15 20 2.5 0

0.5

1.0

15

20

2.5

Letter quality

IBM Proprinter XL24E

Figure 1: (a) Vendors' cps (characters per second) ratings do not always reflect real-world results. Our tests use atypical
formatted document. The results are normalized on the IBM Proprinter XL24E (its index rating is I, so aprinter with arating
of 2runs twice as fast as the Proprinter). The Hewlett-Packard Rugged Writer 480 had far and away the fastest
letter-quality printing. The Rugged Writer 480 and the Okidata Microline 393+ turned in the fastest draft performance.
(b) Our text-and-graphics test included text, line art, agray-scale test pattern, and agray-scale TIFF image scanned at 300 dots
per inch. The results are normalized on the IBM Proprinter XL24E (its index rating is 1). The Facit B2400/50 and the C- Tech
C-515 led the field. All printers were tested with the Windows 3.0 Proprinter driver unless only an Epson driver was supported.
The Hewlett-Packard DeskJet 500 required its own driver.
which includes most of the commands
for the Proprinter and Epson LQ-2550.
On top of that, the DL4600 printer accepts " emulation cards." These optional
cards slide onto the memory board and
deliver additional printer emulations.
Quick and Dirty
Many buyers look to dot-matrix printers
without worrying too much about print
quality. They just want their output fast.
When you're pumping out an early draft
or a preliminary listing, you usually
want it right away. Speed has become a
major factor in dot-matrix purchasing
decisions.
Note that the results of our testing (
see
Photo 1: Setting the standards.
Most dot-matrix printers emulate one
or both of these two printers: the IBM
Proprinter XL24E (top) and the Epson
LQ-2550 (bottom).
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figure la) conflict with the charactersper-second (cps) ratings as listed in table
1. Don't be alarmed. We have not uncovered aconspiracy. When printer vendors
publish speed ratings, they are literally
referring to the time it takes to print a
burst of characters. This time does not
include movement of the print head, linefeeds, and carriage returns. Our test generates a long document with numerous
elements not included in vendor tests (see
the text box " Lab Tests: Connect the
Dots" at right). Keep this in mind when
reviewing cps ratings. You can use these
ratings to compare the speed of various
printers, but don't expect aprinter rated
at 300 cps to print a 10,000-character
document in 33 seconds. The BYTE Lab
tests reflect real-world results that you
can expect to duplicate (see also figure
lb). Table 1 includes draft and letterquality cps ratings at 10 cpi, the accepted
standard, as supplied by the vendors.
When you opt for letter-quality printing, you will, of course, forfeit some
speed. Many dot-matrix printers enhance quality by printing asecond identical character on top of (or slightly offset
from) the first. As you would expect,
this technique will at the very least halve
the print speed.
Luckily, you don't have to wait for the
entire printout before getting back to
work. This is where printer buffers come
in. The bigger the buffer, the more output your computer can pass to the printer
and the sooner you get control of your
keyboard. On the other hand, printer
memory is not as vital to a dot-matrix
printer as it is to apage printer. Because
apage printer must first build an image
in its memory, it requires a minimum
amount of RAM to do its job. Dot-matrix
printers use memory only as buffer space
and to download fonts. So, if you're planning to use downloadable fonts with your
dot-matrix printer or if you just want a
healthy buffer, make sure that you have
adequate memory. Table 1 lists each
printer's maximum memory configuration.
Please Turn That Thing Down
The new breed of dot-matrix printer is
worlds quieter than its ancestors, although after testing over 20 of them, we
still went to bed at night with that annoying hum in our ears.
Some models with special " quiet"
modes dampen noise by printing more
slowly and by printing one-half of the
line in each of two passes. Our tests revealed that most printers produce copy at
roughly half- speed when printing in
quiet mode. Some of the printers were

LASER PRINTER ALTERNATIVES

Lab Tests: Connect the Dots
W

test from PageMaker 3.01 under Wine started our tests by hooking
dows 3.0. With the Windows print
each printer (except the Apple
ImageWriter LQ) to our base system, a spooler disabled, we started timing as
soon as the printer began receiving
Compaq Deskpro 386/20. We fiddled
data, and we stopped timing when the
around with the printer before consultprintout was complete (see figure lb).
ing the manual, just to see how intuitive
Our graphics file included line art, a
the interface was. We loaded razor-cut
scanned TIFF image, agray-scale test
fanfold paper and fed it into the printer
pattern, and text in various fonts. We
as specified in the manual. Usually,
pushing a formfeed button or pulling
tested both Epson and IBM Proprinter
back on the paper bail lever caused the
emulation for those printers supporting
both; otherwise, we used whatever
paper to load automatically. We then
driver the printer could handle. Some
tried the tear-off function and parked
printers, such as the NEC Pinwriter
the paper for single-sheet feeding. NuP6300 and the Fujitsu DL4600, have
merous formfeeds helped test the feeding mechanism. We usually developed a custom Windows 3.0 drivers. For these
printers, we tested the available emulastrong impression of aprinter before the
tions as well as the native drivers. We
first real test even started.
timed the Hewlett-Packard DeskJet 500
For one test (see figure la), we printusing the standard DeskJet driver. We
ed a fairly long (55K-byte) document
from the DOS prompt. We timed the test
also tested the DeskJet 500- specific
driver with scalable font technology.
from the first strike of the print head to
The scalable fonts looked terrific, and
the formfeed at the end of the docuwe had no problems running Pagement. This was designed to test speed in
Maker with them. The PageMaker file
characters per second on a formatted
document. We ran the full-speed test
ported directly to Mac PageMaker 3.02
for printing from the Mac Portable.
twice, once in high-speed draft quality
and once in letter-quality mode. For the
Next, we parked the fanfold paper
Apple ImageWriter LQ, we printed
and loaded a seven-part McGraw-Hill
requisition form (if you can get one of
from Microsoft Word 4.0 on aMac Porthose through, you can get anything
table. To test the Canon BJ130e for
through—these monsters have seven
Canon mode compatibility, we consheets of heavy paper and six separate
nected to aCanon Cat, one of Canon's
dedicated word processors (it ran fine).
carbons). We set the gap adjustment
until the highest-quality printout was
As the cps test ran, we took asound
achieved. If aprinter would not accept
reading of each printer. A sound meter
the seven-part form, we removed pages
recorded the decibel reading 3 feet in
from the form one by one until the form
front of the printer. We recorded the
highest dB rating consistently registered
fed properly. Although not all printers
on the meter (see figure 2). We took a accepted the seven-part form, they all
second reading for those printers with
met or exceeded the vendor specification for multiple copies. Ink-jet printers
special quiet modes.
will not generate multipart copies.
We ran our text-and-graphics speed

pleasantly muted even without a quiet
mode. And, of course, if you really cherish your peace and quiet, the ink-jet
printers barely break out of a whisper.
We took sound readings for each printer
and graphed the results in figure 2. We
used the most common unit of sound
measurement, decibels, in our testing.
Doubling the volume means a 10-dB increase. A difference of 5or 6dB is significant, and even a 2-dB difference is
noticeable.
It helps to listen to the printer before
you buy it. Try to carry on anormal con-

versation with the printer running. We
found that the dB rating of aprinter was
not always as important as the quality of
the sound that it made. Some emit an unobtrusive sound that may register ahigher dB rating, while a " quieter" model
may make you cringe with its highpitched squeal. Two of the quietest
printers, the Brother M- 1924L and the
Seikosha SL-230, registered 65 dB in fast
draft mode; in quiet mode, they both registered 62 dB. Compare that to the Panasonic KX-P1624, which prints at 77 dB
in fast draft, 68 dB in quiet mode. Then
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there are the Alps Allegro 500XT and
the C-Tech C-515, buzzing in at 75 dB
and 74 dB, respectively, without aquiet
mode to tone down the chattering when
the phone rings.
One solution to the noise problem is a
printer muffler—acabinet with foam insulation and cooling that you place over
the printer. Depending on the size and
quality of the enclosure, we found printer mufflers listed in several mail-order
catalogs for between $70 and $250. Or
you could hook your printer to a long
serial cable and put it in your closet.

NOISE RATINGS
Quiet mode

Draft mode
Advanced Matrix
Technology Acce1-535
AEG Olympia NPC136-24
Alps America Allegro 500XT
Apple ImageWriter LQ
Brother M- 1924L
Canon BJ130e
C-Tech Electronics C-515
Dataproducts Model 9044
Epson LQ-2550
Facit B2400/50
Fortis DQ4215
Fujitsu DL4600
HP DeskJet 500
HP RuggedWriter 480
IBM Proprinter XL24E
Mannesmann Tally 131/24
NEC Pinwriter P6300
Okidata Microline 393+
Panasonic KX-P1624
Seikosha SL-230
Star Micronix XB-2415 Multi-font
Tandy DMP 2103
Toshiba America
Express Writer 440

0

80

20 40
60
Decibels

0

20

40 60
Decibels

80

Figure 2: Sound readings taken 3feet away from the printer. On adB scale, an
increase of 10 equates to sound twice as loud, but even a2-dB difference is
noticeable. A typical conversation registers 60 dB, while apassing truck registers
about 90 dB. It was no surprise that the two ink-jet printers (the Canon BJ130e
and the Hewlett-Packard DeskJet 500) were the quietest. For those printers that
include aquiet mode, we measured that separately.
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DIP Switches, R.I.P.
As simple as the technology seems at
first glance, dot-matrix printers are notoriously aggravating to work with. Vendors of the latest breed have bucked this
trend by improving paper-handling features and the user interface. For the most
part, DIP switches—those tiny, cryptic
switches used to configure printers in the
past—have gone the way of the daisy
wheel. Among the 24-pin printers that
we looked at, only the Hewlett-Packard
RuggedWriter still uses the old-time interface. In fact, the RuggedWriter uses
DIP switches only for configuration settings that you won't normally deal with
on aday-to-day basis. The RuggedWriter
handles font and pitch changes by frontpanel controls.
Some vendors still use avariation of
the DIP switch theme. The Seikosha
America SL-230 keeps its configuration
switches on acredit-card-style function
card (see photo 2). You set the switches
(kind of like rotary DIP switches) and
then slide the card into the front of the
printer. The twist here is obvious: You
can have different cards configured for
each printer application. This feature is
especially handy when different applications need to share one printer. Instead of
fumbling through a new configuratión
each time adifferent user requires hard
copy, each user simply plugs in acustomized card.
Among the printers we reviewed, most
offer atrue menuing interface. You view
menu options from an LCD or from a
printed list. Either way, your current selections and possible choices are clearly
displayed so you don't have to refer to a
manual each time. Some of the printed
menus—such as the ones from C-Tech,
Photo 2: The Seikosha SL-230's
credit-card-style function card serves
the same purpose as old-fashioned DIP
switches. You can keep multiple function
cards, each configured for adifferent
application.

The argument
for buying our new
laser
is full of holes

Consider
line printer extremelY quiet operation
and desktop size.
the facts
So when you're printing
and you'll
• high-quality text on fanfold
agree. The
paper for business, technical or accounting
Laserfold is the logical conclusion for
applications, there's
departmental computing environments.
simply no argument
Particularly where high-speed printing of
against choosing the
high-quality text is an everyday requirement.
Laserfold.
That's because the Laserfold ends the tradePentax Technologies,
offs between high-speed line printers and
100 Technology Drive,
high-end page printers. It simply gives you
Broomfield, CO 80021.
the best of both... at alower cost than either.
Phone 303-460-1600.
It combines laser-quality character resoluFAX 303-460-1628.
TECHNOLOGIES
tion, afast 16-pages-per-minute output,
mp

PENTAX

Advanced
Microsource
Hopkinton, MA
(508) 435-5800
(800) 232-9920
Nimax
San Diego, CA
(619) 566-4800

Computer Source
Hauppauge, NY
(516) 348-7474
(800) 222-5022

Nimax
St. Louis, MO
(314) 427-1919

Technology
Marketing Group
Minneapolis, MN
(800) 688-7000

Technology
Marketing Group
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(708) 595-4600

Proven Solutions
Nhuax
Olympia, WA
Livonia, MI
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Phoenix, AZ
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COMPARING PRINTER FEATURES
Table 1:

Paper-handling options, speed, and noise ratings are among the most important features that distinguish 24-pin dot-matrix printers.

Printer

Advanced
Matrix Tech.

AEG
Olympia

Alps
America

Apple

Brother

Canon

C•Tech

Dataproducts

Epson

Facit

Fortis

Model

Acce1-535

NPC 136-24

Allegro
500XT

ImageWriter
LC

M- 1924L

BJ130e

C-515

9044

LO-2550

B2400/50

004215

$849

$995

Price
Rated characters per
second—draft (10 cpi)

$1485
400

Rated characters per
second— LO ( 10 cpi)

80

Standard buffer (bytes)

32K

Optional buffer (maximum)
(bytes)

400K

Type of tractor

Push

Bottom feed?
Autoload?
Paper park?

•
•

$799

$799
200

$ 1399

66

83

111

65

67

28K

2K

8K

26K

24K

None

32K

32K

None

None

Pull(0)

Push

Push

Push

Push

o

o

o
•

o
•

67

83

115

75

110

24K

23K

5K

64K

64K

56K

55K

None

32K

None

Push

Push

Push or pull

Push

o

•

240

200

O
•

200

•

O

•

N/A

•

•

Tear-off?
Autobail?

•

O

•

O

N/A
N/A

•

•

•
•

•

Plug-in font cartridge?

•

•
•

O

•

o

N/A

4

N/A

Quiet mode?
Number of multiple copies
Resident fonts

O

o

O

4

N/A

9

O

•
4

3

9

2

Ribbon life (characters)

5million

2million

2million

4million

3,/2 million

1million
(cartridge)

31
2 million
/

2million

3million

3million

Print- head life ,

Not
available

100 million
characters

200 million
dots/pin

400 million
dots/pin

200 million
dots/pin

Not
available

200 million
dots/pin

200 million
dots/pin

200 million
dots/pin

150 million
characters

Mean time between failures 15,000 hours 6000 hours
(50% duty) (20% duty)

6000 hours
(25% duty)

6000 hours
(25% duty)

6000 hours
(25% duty)

available

Not

6000 hours
(25% duty)

5000 hours
(10% duty)

60(() hours
(25% duty)

Number of stored
configurations

5

3

2

1

1

$899

333

250

•

$849

250

250

o
•

225

$1099 $ 1499

$749

1

1

1

4

200

Push

•
•
•
e
•
•
•
3
4
Not
available
100 million
characters

>4000 hours 6000 hours
(20% duty) (20% duty)
1

2

Dimensions in inches
(D,W,H)
Weight ( pounds)

24 x7.35
x16.9
48

24.4 x5.1
x13.8
22

23 x8.4
x13.6
177

23.2 x5.12
x15

24.6 x15.3
x6.1

24 x5.4
x14.3

22.5 x4.6
x12.4

23 x5.3
x14.3

26.6 x7.7
x20.4

23.25 x5.12
x13

25 x6.5
x16

38

26.5

265

19 84

265

44

242

27

Tested decibel level
(high-speed draft)

67

70

75

70

65

55

74

70

67

71

70

•

•
•
•

o
•
•

N/A
N/A
N/A

•

•
o
o

•
•
o

o

O
e

•
O
O
Epson
LO-850

•
•
•

360 x360
LCD

360 x180
Printed menu,
move
print head

360 x180
LCD

0
0

0
0

Emulations
IBM Propnnter XL24
Epson LO- 1050
Epson LO-2550
Others

Graphics resolution
(maximum) in dpi

•
•
Diablo 630,
Xerox 4020

240 x480

360 x180

LCD,
select-dial

LCD

Auto thickness sensor
Heat sensor

O

O

O

o

O
e

Micro teed (increment)

1/120 inch

1/180inch

1/180inch

User interface

Color
Warranty (years)
Hardware interface

360x360
216x 216
Printed menu DIP switches

1

1

RS-232C,
RS-422,
LocalTalk(0)

•

o

Diablo 630

360x360
360x 180
360x160
DIP switches Printed menu Printed menu

O

0
0

0
0

O

0

1/216 inch

(0)

0

0

1

1

1

1

P, RS-232C P, RS-232C(0)

360 x360
LCD

O

•
P, RS-232C

•
Diablo 630,
Brother HR

0
0
1/180 inch

(
o)
1

•
•
1/180 inch

•
1

P, RS-232C P, RS-232C(0) P, RS-232C P. RS-232C(0) P, RS-232C

1/180inch

o
1
P, RS-232C

1/180 inch

(o)
1
P, RS- 232C

•-Yes.
0- No. (0)- Optional.
N/A- Not applicable.
LO- Letter quality.
'Vendors measure print- head life in characters or in dots per pin. The number of pins fired per character depends on various factors. Adraft character equals roughly two dots

Dataproducts, Okidata, and Tandy—
print a line for each option you cycle
through. For instance, to change the setting for characters per inch, you cycle
through each option (e.g., 15 cpi, 12 cpi,
10 cpi), and each option is printed on a
line as you move through them. You then
press a second button when the proper
option is printed out. The method is sim164
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ple and clear, but it's also slow, and it
wastes paper. To save time and paper,
the Facit B2400/50, the Mannesmann
Tally 131/24, and the Star Micronics
XB-2415 Multi-font vary the technique
somewhat. These models also print out
menu options, but to select those options,
you press directional keys to use the print
head as acursor to make your selection.

For true clarity and ease of use, you
can't beat the LCD interface. With the
best ones, clear options are displayed on
the panel and selected simply, without
reference cards or wasted paper. So if
you crave an elegant cure for the printer
installation blues, take aclose look at the
models with LCDs: the AEG Olympia
NPC 136-24, the Brother M- 1924L, the

COMPARING PRINTER FEATURES

Fujitsu

HewlettPackard

HewlettPackard

IBM

Mannesmann
Tally

NEC

Okidata

Panasonic

Selkosha
America

DL4600

DeskJet 500

RuggedWriter
480

Proprinter
XL24E

131/24

Pinwriter
P6300

Microline
393+

KX-P1624

SL-230

$999

$ 1499

$1199
333

$ 729

$ 1695

240

400

$999

$ 1199

250

240

250

345

$998

$650

230

160

Star
MicronIca
XB-2415
Multi-font
$899
200

Tandy

Toshiba
America

DMP 2103

ExpressVVriter
440
$899 $699
225

200

111

120

200

80

83

125

115

53

77

67

75

66

24K

16K

2K

14K

17K

80K

23K

12K

5K

41K

16K

Not
available

None

272K

16K

None

49K

None

17K

32K

64K

201K

None

Not
available

Push

Push

Push

Push

Push

Push

o
•
•
•
•
•

None
NIA
•
N/A

0
0

N/A
N/A

0
O

•

O

N/A

5

N/A

7

9

5million

Push
•

1000 pages
(cartridges)

400 million ( Part of
dots/pin
cartridge)

•
o

Push

Push
0

0

0
•

•
•

0
0

0
0

•
o

•
o

Push
•

•

0
•

0
•

0
•

•
0

0
•

•
•

5000 hours
(25% duty)

5000 hours
(30% duty)

4000 hours
(25% duty)

5000 hours
(25% duty)

Not
available

21.7 x4.6
x13.6
22.3

22.5 x5.1
x12.4
19 84

200 million
dots/pin

400 million
dots/pin

Not
available

7800 hours
(25% duty)

6000 hours
(25% duty)

4000 hours
(25% duty)

1

1

257

68

56

70

68

66

P. RS 232C

200 million
dots/pin

150 million
characters

27

(0)

o

HP PCL,
Epson
FX-80(0)

HP 2930,
HP LaserJet

3
P RS 232C

200 million
characters

3million

35

1

200 million
dots/pin

5million

14.3

(0)

300 ms/on
dots/pin

3million

39.7

1/60inch

200 million
dots/pin

2.5 million

236x825
x15

o
O
o
O

3million

Not
available
Not
available

2
23.5 x6.3
X12.5

•
o

2million

5million

22.7 x4.8
x13.5

300 x300
DIP switches

4million

7

23.6 x8.2
x13.7

LCD

5

5million

4

4

1

o

o
o

•
•
•
NEC Pinwriter

180 x180

Notavailable

360x360

•

DIP switches

o
0
1/180 inch
O

1

P, RS- 232C,
HPIB(0)

•

Buttons,
Printed menu
musical tones

o
•
1/180 inch

o
1

o
o
1/180 inch

(o)
1

4

9

23.9 x5
x13.8

23.3 x5.5
x13.4

29

23.2 x5.6
x15.7
32

265

23.1

69

70

77

65

•
•
NEC P5200/
5300

•
•
•

69

•
O

•
•
O

•
•
o

360x 360

360 x360

360 x360

•
•

360x360

360060

360x360

Printed menu

Printed menu

LED matrix

o
o

o

o

•

•

•

1/180inch

1/180 inch

O

O

1/360 inch

o

1
P, RS- 232C

2
P, RS- 232C(0)

1

2

P, RS- 232C

P. RS- 232C(0)

o
•
1/180 inch

(o)
1

(o)

4

4

16.4 x7.1
x22.4
37

P, RS-232C(0) P. RS-232C(0) P, RS-232C(0)

Epson LQ-2550, the Fortis DQ4215, and
the Fujitsu DLA600.
Perhaps the slickest interface of all
(the most fun, anyway) belongs to the
Advanced Matrix Technology Accel535. In addition to adetailed 16-character LCD, the control panel has aselect
dial (see photo 3). The dial serves afew
purposes. With the printer off-line, the

1

o
•
•
•
o
o
•

6

4

8

17.3 x8
x14.8

•
•
•
•
o
o
•
4

4

7

Life of printer

o
•
•
•
•
•
•
4
16

3

2

360 x360

o
•

4
4

22.9 x7.5
x15.2

o
o

•
•

o
•
•
•
•
o
o

II
0

6
3

8000 hours 20,000 hours
20,000
(25% duty) (25% duty) ( 10% duty)

•
•
•
Fujitsu
DPL24C

Push
•

Function card, Printed menu, Printed menu
move
move
print head
print head

dial acts as aplaten knob, properly positioning your paper. If you turn the dial
while pressing the Alt button, the print
head moves left or right. This provides
an easy way to set margins and print
forms. You just position the head where
you want to print and go to it. And finally, the dial aids the user interface.
You turn the dial to scroll through vari-

o
(
o)

o

•
•
o

360 x360
Printed menu

o
o
1/80 irrh

o
P, RS.232C

ous menu options. Making setup changes
on the Acce1-535 is as easy as picking
songs on ajukebox.
Another way to prevent configuration
headaches is to use stored configurations. If you have two or three different
applications for the printer, you can store
the proper configuration for each one of
them. When it comes time to change
DECEMBER 1990 • BYTE
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How to Tell One Dot-Matrix Printer
from Another
rmed with a good knowledge of
printer basics, how do you go
about selecting a 24- pin dot-matrix
printer? As we pointed out in the main
article, first decide if you really need
one. If you're planning to spend many
hours aday printing, you might be better served by an LED, LCS (liquidcrystal shutter), or laser printer. If quality is more important than multipart
capability, or if noise is likely to be a
problem, perhaps you'd be better off
with an ink-jet printer.
On the other hand, if your applications require high-quality output, don't
buy adot-matrix printer just to save a
few bucks. Down the road, you will
probably regret not purchasing apage
printer. Laser-quality output is quickly
becoming the standard for business correspondence. Dot-matrix print, even at
24-pin resolution, just won't look pro-

parameters, you can do it in one easy
step; just activate the custom configuration. Table 1reports the number of stored
configurations available with each printer.
Choosing the Right Path
Despite advances, most dot-matrix
printers still require some babysitting. A
major problem is back-feeding. Many
models still feed paper from the rear and
send output to the rear. All too often, the
output will curl around to the feeding
mechanism, wrap around the platen, and
cause acrippling paper jam. You can always direct the paper over the front of the
printer to avoid the problem, but there
are better solutions.
Some vendors devise paper separators.
A rack or tray separates the output from

fessional enough. For basic correspondence needs (even simple letters and
memos), you should spring for the extra
cash for alow-cost page printer.
If, after you have carefully weighed
all these points, you're committed to
buying a dot-matrix printer, consider
the following issues. Do you plan to alternate between tractor-fed and singlesheet paper on aregular basis? If so,
parking and autoloading features are essential. If you're going to share the
printer on anetwork and load it down
with long print jobs, aheavy-duty print
mechanism and high-speed output
would be wise. If you need the multipart
capability but have to work in close
quarters with the printer, pay attention
to the quiet mode or the machine's overall noise ratings.
Label stock has improved significantly over the years. It used to be that the

the ingoing paper, with varying degrees
of success. A better way is to feed your
paper in from one direction and out another. With bottom-feed printers, you
can place the paper below the printer and
never have to worry about back- feeding
again. The paper flows in the bottom and
out the rear, which also frees up alittle
desk space. Some bottom-feed printers
require an optional pull tractor, and you
will need aspecial stand with an opening
on the surface to accommodate bottom
feeding. The Alps Allegro 500XT and
HP RuggedWriter 480 feed from the
front and send printed copy out the rear.
This prevents back- feeding and makes
printing labels easier. With a straight
paper path, the labels do not wrap around
the platen where they often peel off or

labels would come off the backing paper
and jam up under the print platen, causing all sorts of serious, sometimes fatal,
jams. Getting adhesive labels out from
under the platen can be almost impossible. Things are better now, but we suggest that you stick with straight paper
paths for printing labels. A front-toback or bottom-to-top path will serve
you well.
Finally, when you start scouting out
printers, don't be content to print on a
preconfigured display model. That's a
good way to narrow down your choices,
but once you're close to adecision, ask
if you can take it through the configuration process yourself. You'll learn alot
about the printer's operation and ease of
use. We found out as much about these
printers by setting them up and configuring them as we did testing and analyzing them.

jam the printer. You'll need to clear
some extra space in front of your printer,
but that's far easier than clearing anasty
jam.
Desk Snakes
Another aggravating paper problem involves the placement of a printer's cables. The parallel cable and the AC cord
join the traffic at the rear of the unit,
often causing messy tangles and an obstructed paper path. Some vendors, such
as Brother, put the cable port on the side
of the printer. This solves one problem
but may cause others. The cable and port
are more exposed to possible abuse, and
you will need to clear out additional
space beside your printer to make room
for the cable. Epson opted for asimple
solution: A clear plastic cover lies over
the cables, keeping them out of your way.
Tractors that pull paper from above
the print head are the most efficient way
to move paper, but getting the last page of
Photo 3: The Advanced Matrix
Technology Acce1-535 has the slickest
interface of the 27dot-matrix and page
printers we reviewed this month.
By spinning the dial, you can scroll
through the options in the menu display.
When not setting options, the dial can
move the paper or set margins.
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Programming Books...
...for learning more Computing Know How
and all of these books include diskettes to get you there faster

BASIC Programming Inside & Out
In depth coverage for all BASIC, QuickBASIC,
GW-BASIC, and Turbo BASIC programmers.
Explains sound and graphics. creating help
screens, pulldown menus, managing windows
in BASIC, using ML with BASIC, business
presentation graphics, printing multiple columns and sideways for professional results,
programming serial and parallel interfaces.
Dozens of demo programs and routines you can
easily adapt to your own programs. 600 pages
w/companion disk.
#B084 ISBN 1-55755-084-0 $34.95

Batch File Powertools
Boost your computing productivity with this
package for making truly powerful batch files.
Includes dozens of new batch commands for
writing time-saving, easy-to-use "power" batch
files. Book with companion di st containing
powerful "Batch BASIC -commands for writing even more useful batch programs. With
companion disk. Available January.
#13102 ISBN 1-55755-102-2 $39.95

PC System Programming
An encyclopedia of PC technical and
programming knowledge. Features
parallel working examples written in
Pascal, C, assembly and BASIC. Explains memory layout. DOS operations, using extended, expanded
memory writing device drivers, hard
disks, PC ports, mouse drivers, fundamentals of BIOS, graphics and sound,
TSR programs, complete appendices.
920 page book with 2companion disks
with over Imeg. of programs.
#B036 ISBN 1-55755-036-0 $
59.95

Assembly Language Step by Step
Teaches you PC assembly and machine language from the ground up. You'll learn at your
own pace using :he unique simulator which
show you how each instruction works as the PC
executes t. 360 pages with companion disk.
#B096 ISBN 1-55755-096-4 $34.95

Programming V41A Graphics
VGA is becoming the standard display
mode for PC applications. Learn the
techniques for writing using the flexible and powerful VGA hardware and
software. Includes new, unique DOS
commands to perform dozens of VGA
functions. Turbo Pascal and BASIC
extensions for VGA display modes.
670 pages with 2companion disks.
#B099 ISBN 1-55755-099-9 $49.95
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Batch File

QuickB tSIC Tombox
Packed with powerful, ready-to-use programs
and routines for your own programs to get your
programs written faster and better. Topics include: complete routines for SAA interfacing
mouse support, pull-down menus, windows,
dialog boxes and file requestors; descriptions
of QuickBASIC routines and aBASIC Scanner
program for printing completed project listings, more. Includes companion tfisk.
Available January.
#B104 ISBN 1-55755-104-9 $49.95

*

Turbo Pascal Internals
Gives you " know how" to program faster,
easier, tighter and better. Find out how to use
Turbo for system programming tasks-writing
TSRs, performing multi-tasking, using SAA
windowing, implementing expanded and extended memory Learn how Turbo generates
machine code, handles the mouse, scans the
keyboard, uses UNITES and OOPS, performs
fast screen display and more. 750 pages with 2
disks of more than 800K of source code
#B080 ISBN 1
-55755-080-8 $49.95

Turbo
Pascal G
Internals

In US & Canada Order Toll Free 1-800-451-4319 ExT.212
Fer fast delivery Order Toll Free 1-800-451-4319 Ex7.212 or FAX ;616) 698-0325
Yes, please rush the following items
-IYes, please rush your PC catalog
Apply to ny: j Visa j Master Card JAm.Express / 1
3I
have enclosed acheck / MD.
Assembly Language Step by Step $34.95
BASIC Pogramming Irside & Out $34.95
Batch File Power.eols $39.95
PC System Programme $59.95

Programming VGA Graphics $49.95
Turbo Pascal Irternals $49.95
— Quick BASIC Toolbox $49.95

ri US and Canada add $4.CC Postage and Handling. Foreign orders add $ 12.00 postage per book.
Available at BDalton Booksdlers. Waldensoftwate. arid Software Etc, and at other bookstores na".eonede.
In the UK contact Computer Bookshops 021- 7M- 118u. In Canada oetact Addison Wesley 416-447 5101.

Abacus Minn

Dept. 812, 5370 52nd Street SE Grand Rapids M, 49512
Orders: 1-800-541-4319 • Phone: (616).698-0330 • Fax: (616) 698-0325
In US and Canada add $4.03 Postage and Hard. ng. Foreign orders add $ 12.00 postage per book
We accept Visa. Master Cad or American Express. Cull or Wrte for your free catalog of PC Books.
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aprintout requires the waste of awhole
sheet. To avoid this, each printer that we
tested has apush tractor below the printing mechanism. Some vendors offer pull
tractors as an option, usually to accommodate thick forms and labels. We had
no problem with tractor feeding from any
of the printers we tested.
The only difficulty we encountered
came from the paper itself. Perforated
sheets come in two major forms—regular
and razor-cut. The regular paper has
thick, meaty perforations that require
some effort to tear. Razor-cut paper has
more precise perforations that tear cleanly and leave clean edges. Sometimes in
our tests the sheets tore too easily, separating the paper from the pin-feed strips
and causing apaper jam. Reloading the
paper usually was enough to get the job
printed.
A few important features have significantly improved paper handling. Most
dot-matrix printers now load automatically. You just place the paper in the tractor and push abutton, and the paper loads
to the correct position. The print head
senses the position of the paper so that it
feeds consistently each time.
What aRip-off!
The "tear-off" feature saves tractor-fed
paper. After you've printed apage, you
can press abutton to make the paper feed
enough so that you can tear it off. When
you return to printing, the paper is rolled
back to the top of the form. Anyone who
has wasted sheets of paper just to tear off
aprintout should appreciate this feature.
Some printers automatically advance
paper to the tear-off position whenever

LASER PRINTER ALTERNATIVES

the buffer is clear of data. When more
data pours in, the printer pulls the paper
back to its previous spot and begins printing again. Pretty slick. With the Alps Allegro 500XT, the paper advances to a
tear-off position whenever 1 second
passes without data coming into the
printer. When we printed graphics from
PageMalcer under Windows 3.0, the data
came out in spurts spaced more than 1
second apart. The Allegro would print a
line of graphics, feed to the tear-off position, retreat, print another line, and feed
to the tear-off position again. It's easy
enough to turn off the tear-off feature,
but you should be able to configure the
interval, as well.
For loading single sheets, you'll really
appreciate aparking feature. Simply
push abutton, and the fanfold paper retreats as far back as the tractor and stops.
You can then switch to friction feed and
load your single sheet. Another push of a
button automatically loads the fanfold
paper again. If you do alot of switching
between fanfold paper and single sheets,
you really need parking.
Lift That Bail
Another clever feature is the automatic
bail. While the paper is loading, the
paper bail automatically retracts from
the platen. Then, as the paper passes beneath it, the bail snaps into position. This
feature is especially useful when you
have a single sheet that does not feed
quite far enough for the paper bail to trap
it. If you leave the bail down and start
printing, the paper will often crumple as
it encounters the bail. Otherwise, you
have to watch the paper as it ejects and

close the bail at the right time. Automatic
bails stay open when the page is loaded
and snap down as soon as the paper is beneath them.
One clear application still belonging
solely to the dot-matrix crowd is printed
forms. To test the printers, we loaded
them with a seven-part, friction-feed
form and filled it out, checking each
copy for legibility. Although acouple of
printers were unable to print all seven
copies, they all easily lived up to the vendor specifications. Table 1reports how
many copies the printer can safely handle
(the number on the table includes the
original). We recommend that you stay
within the vendor specifications for
multiple copies. You can damage your
print head if you don't. The printer usually has a " paper gap" adjustment. You
set the lever to reflect the number of
pages being loaded. The Epson LQ-2550
and the Fujitsu DL4600 can automatically sense the paper thickness and adjust the print head accordingly, so you
need not worry about manual adjustments each time.
Cut-sheet feeders hold astack of single
sheets, loading them to the printer one at
atime. At least, that's the theory. Friction feed and gravity are not the most reliable loading method. If you plan on
using cut sheets most of the time, an inexpensive laser printer would better
serve your needs. Paper cassettes
smoothly feed single sheets, and alaser
printer's output is usually more suitable
for acut-sheet application.
And Another Thing...
You should always consider upgrade possibilities. Will you want color? The Advanced Matrix Technology Acce1-535,
Apple ImageWriter LQ, and Epson LQ2550 can give you that right out of the
box. Other models, as listed in table 1,
offer a color option. This usually involves installing asmall device that will
raise and lower the ribbon so that the pins
strike one of four color bands. To print
secondary colors (such as green), the
head lays down first atrack of yellow and
then atrack of cyan. While it may form a
pretty shade of green, printing a light
color over any darker color will pick up
stray color, ruining the ribbon. After a
while, your yellows will be tinged with
green, your reds with purple. Expect
your color ribbons to have amuch shorter
life. Color-capable printers often treat an
Photo 4: Two rugged machines:
the Hewlett-Packard Rugged Writer 480
(bottom) and the Okidata Microline
393 + should stand up to hard use.

IDEK's MULTIFLAT Series of 21-Inch Color Monitors
1DEK's MULTIFLAT Series of 21- inch Color Monitors take
full advantage of the remarkable properties of their Flat
Square Tubes ( FST) to deliver superior resolution and a
sharper image that is easier on your eyes. A glimpse at
our 21" Color Monitors reveals their matchless over—
scanning capability that delivers a crisp, distortion- free
display across the entire screen.
In addition, Automatic Frequency Scanning realizes
outstanding performance for business graphics, CAD/
CAM applications as wel as desk top publishing on your
Mac or IBM compatible system.

As you can see below, whether your requirements are simple or
complex, IDEK has the Flat Screen Color Monitor that's just right for
you. And priced right, tool See for yourself what adifference a Flat
Screen Monitor from IDEK can make.
MULTIFLAT Series (
21" Flat CRT Monitors)
Model
MF- 5021
MF- 5121
MF- 5221
MF-5321 ( A.R.Panel)
MF- 5421 ( A.R.Panel)

H. Frequency
15 to 38kHz
21 to 50kHz
30 to 80kHz
30 to 80kHz
30 to 80kHz

Dot
0.31
0.31
0.31
0.31
0.26

Resolution
1024 x 768
1024 x 768
1280 x1280
1280 x1280
1600 x1280

IIYAMA ELECTRIC CO., LTD.

IDEK also offers its new
Model MF-5117 17" Flat
Screen Color Monitor that
delivers the same superior
resolution and performance
as the other members of
the IDEK lineup

Overseas Division
7th Fl., US Hanzomon Bldg., 2-13, Hayabusa-cho, Chiyoda-ku
Tokyo 102, Japan
Phone: ( 81) 03-265-6081
Fax: ( 81) 03-265-6083

IDEK Europe (W. Germany)
Neumannstrasse 38, 6000 Frankfurt a.M. 50, West Germany
Phone. ( 49) 69-521 922 Fax: (49) 69-521 927
IDEK North America
144 Centre Mountain View, CA 94041
U.S.A.
Phone: ( 1) 415-962-9410 Fax ( 1) 415-962-9474
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COMPANY INFORMATION
Advanced Matrix
Technology
(Acce1-535)
765 Flynn Rd.
Camarillo, CA 93012
(805) 992-2264
Inquiry 1111.

C-Tech Electronics, Inc.
(C-515)
2515 McCabe Way
P.O. Box 19673
Irvine, CA 92713
(800) 347-4017
Inquiry 1116.

AEG Olympia, Inc.
(NPC 136-24)
3140 Route 22
P.O. Box 22
Somerville, NJ 08876
(800) 999-7808
Inquiry 1112.

Dataproducts Corp.
(Model 9044)
6200 Canoga Ave.
Woodland Hills, CA 91367
(800) 624-8999
Inquiry 1118.

Alps America
(Allegro 500XT)
3553 North First St.
San Jose, CA 95134
(408) 432-6000
Inquiry 1113.
Apple Computer, Inc.
(ImageWriter LQ)
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
Inquiry 1114.
Brother International
Corp.
(M- 1924L)
200 Cottontail Lane
Somerset, NJ 08875
(201) 981-0300
Inquiry 1115.
Canon USA, Inc.
(BJ130e)
One Canon Plaza
Lake Success, NY 11042
(800) 848-4123
Inquiry 1117.
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IBM
( Proprinter XL24E)
Contact your local IBM
dealer.
Inquiry 1124.

Mannesmann Tally
Epson America, Inc.
Corp.
(LQ-2550 and EPI-4000) ( 131/24)
20770 Madrona Ave.
8301 South 180th St.
Torrance, CA 90509
Kent, WA 98032
(800) 289-3776 (800) 843-1347
Inquiry 1119.
Inquiry 1125.
Facit, Inc.
(132400/50)
P.O. Box 9540
Manchester, NH 03108
(603) 647-2700
Inquiry 1120.

NEC Technologies, Inc.
( Pinwriter P6300)
1414 Massachusetts Ave.
Boxborough, MA 01719
( 800) 632-4636
Inquiry 1126.

Fortis Direct Connect
Systems
(DQ4215)
1820 West 220th St.,
Suite 220
Torrance, CA 90501
(213) 782-6090
Inquiry 1121.

Okidata
(
Microline 393+ and
OkiLaser 820)
532 Fellowship Rd.
Mount Laurel, NJ 08054
(800) 654-3282
Inquiry 1127.

Panasonic
Fujitsu America, Inc.
Communications
(DL4600 and RX7100
and Systems Co.
S/2)
(KX-P1624)
3055 Orchard Dr.
Two Panasonic Way
San Jose, CA 95134
Secaucus, NJ 07094
(800) 626-4686 (800) 346-4768
Inquiry 1122.
Inquiry 1128.

all- black ribbon as a color ribbon,
spreading out the printing chore over the
four black " bands." A black ribbon will
last at least four times as long as acolor
ribbon for black printing jobs. Because
of the extra color bands, acolor ribbon is
more expensive, and printing black text
will use only one-fourth of the ribbon.
You may also want a wider variety of
type styles as your needs develop. Most
of these printers accept some kind of font
card to generate additional fonts. However, there is no standard equivalent to
the HP LaserJet cartridge. In general,
168B

Hewlett-Packard Co.
Qume Corp.
(DeskJet 500 and
(CrystalPrint Publisher
RuggedWriter 480)
II)
18110 Southeast 34th St.
500 Yosemite Dr.
Camas, WA 98607
Milpitas, CA 95035
(800) 538-8787 (408) 942-4000
Inquiry 1123.
Inquiry 1129.

dot-matrix font cartridges are proprietary beasts, offered directly by the company that sold you the printer. Some have
arich selection of fonts to choose from;
others have only a select few. Vendors
add new ones all the time, so find out
how many and which fonts are available
for your model. Be aware that because
the fonts are nonstandard, your software
probably won't know about them. You'll
have to add the font functionality to your
applications or select your new fonts
from the control panel.
By all means, skim through the print-

Seikosha America, Inc.
(SL-230)
10 Industrial Ave.
Mahwah, NJ 07430
(
800) 338-2609
Inquiry 1130.
Star Micronics
America, Inc.
(XB-2415 Multi- font)
420 Lexington Ave.,
Suite 2702
New York, NY 10170
(800) 447-4700
Inquiry 1057.
Tandy Corp.
( DMP 2103)
1800 One Tandy Center
Fort Worth, TX 76102
(817) 390-3011
Inquiry 1058.
Toshiba America
Information
Systems, Inc.
(ExpressWriter 440)
Computer Systems Div.
9740 Irvine Blvd.
Irvine, CA 92718
(
800) 334-3445
Inquiry 1059.

er's documentation. At the very least, it
should include clear step-by-step installation and operation instructions, expository illustrations, a complete listing of
command sequences ( in ASCII, decimal, and hexadecimal notation), and--as
always—asufficient index. You may not
need it all now, but it may come in handy
sometime.

Put It in Writing
Picking a printer from this group requires that you weigh all the evidence.
For some applications, high speed is
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...with BayTech's LaserShare'')
expansion is made easy!

UMW»

LaserShare is an expansion card that allows four users
to connect simultaneously to one laser printer. Just check
out our outstanding features:

VHP LASERJET III COMPATIBILITY

Also works with HP LaserJet II, LID, Canon LPB8II,
LPB8III, Brother HL8e, and Wang LDP8 laser printers.

•••••••••

V2561(B, 1MB OR 4MB BUFFER
VSIMPLE INSTALLATION
VAVAILABLE MODELS

ftvas.

•4A - 4parallel ports
•4C - 4serial ports
•4E - 2parallel/2 serial ports
•4-CB - 4serial ( 256KB, Brother)

Because Resources Should Be Shared.

VSAVES MONEY AND TIME
VUNMATCHED PRODUCT SUPPORT
With several users having access to one laser printer,
the per-user cost of your laser printer is dramatically reduced.
And there's no more waiting for the printer. With LaserShare,
everyone's printing needs are accommodated. BayTech's
LaserShare — it's worth checking out! Call now for details!
Belgium
Mulhway Data Belgium
016-29 22 78

Finland
Genine Oy lmpdata
(921) 335700

Australia
Melbourne
Shuttle Technologies, Ltd
(03) 587 4920

The Netherlands
Multiway Data Netherlands
079-424 111

France
Suresenes
Komdex International
(1)47 72 63 11

Melbourne
Goya Tech. Pty. Ltd
(03) 747-8455

Denmark
Trend Communications
53 65 23 45

INTERNATIONAL
DISTRIBUTORS

Paris
Gradco France
(1)42 94 9969

Data Communications Products Division
200 N. 2nd St., P.O.Box 387 Bay St. Louis, MS 39520
Fax 601-4674551 Phone 601467-8231 or toll-free

800-523-2702
'All product or company names are trademarks of their respective holders.

Germany
Munich
AMS Computech GmbH

Milano
ITD
(02) 749 0749

(089) 126806-0

Spain
Vidmar Control
(93) 2454803

Switzerland
Sengstag Computers AG
00411 950 54 44

Dusseldorf
Multiway Data Germany
0211-25 18 75

Norway
A/S Kjell Bakke
47-6-832000

Sweden
Solna
Microcom/Maldata
(08) 7344100

United Kingdom
Leicester 8 London
A- Line Dataspeed Devices. Ltd
0533-778899

Italy
Torino
BR M Italiana
(011) 771 0010

Singapore
Mark Systems ( FE) Pte. Ltd
65-2261877

Sollentuna
Beon Data
08-626 92 26

Buckinghamshire
Trend Datalink. Ltd.
(06285) 30611
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ave an amazing 60% of the desk or counter space now taken by astandard keyboard
and enjoy improved functionality at the same time. Actual size is 10.75" x6.0"
(273 x152mm). The new MICROTYPE keyboard is rapidly gaining acceptance as atruly
advanced alternative to the original IBM layout for many applications. Reliability of the
MICROTYPE has been amply proven through extensive use in trading areas of the NYSE, The
New York and Chicago Mercantile Exchanges as well as in many banks, brokerages, stores and
at factory work stations.
Space is saved by compressing rows (not columns) and eliminating wide borders.
Re-arranging and elevating the auxiliary key clusters also saves space while improving accessibility with reduced eyescan and head movement. Keys have full travel with alight tactually
responsive touch. All standard features such as auto-repeat, caps, num and scroll lock are
induded on the MICROTYPE.
PC XT/AT, PS/2 IBM and clone compatibility. Available in US and most European language
versions. Made in USA with 1year warranty.
•
.beautifully sensitive and handles both typists with light touch and those who really bang away...
COMPUTER BUYERS GUIDE
...This could be the perfect layout for an enhanced keyboard that must fit into asmall area..
COMPUMAG
Order direct from stock with 15 day kill return privileges. VISA, MasterCard, Eurocard charges accepted
USA
CANADA
Et 'ROPE

1.800- DATA LUX
514-694-0870
44 + 306-76718

Fax 703-662-1682
$124.50 + 6.00 s/h
Fax 514-694-0871 $ 189.00Cdn + s/h
Fax 44+306-76742
£99.00 + VAT + P&P

Extra charges for PS/2 adapters,
air shipments. OEM and reseller
volume discounts available

r
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I key enhanced keyboard
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When it comes to saving space, there's no comparison.
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DATALUX CORPORATION
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2836 Cessna Drive, Winchester, Virginia 22601
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important. For others, quality or the
ability to handle multipart forms is the
deciding factor. The text box " How to
Tell One Dot-Matrix Printer from Another" on page 166 explains how you
might choose between them and how we
selected the five printers below.
It turns out that there's agood reason
for the market leaders being market leaders. Epson may not be known for its other
hardware offerings, but the people there
sure know how to build aprinter. The
LQ-2550 ($ 1499) is abeautiful machine.
It has asimple LCD interface and all the
amenities, including an automatic bail
and a thickness sensor. Color is standard, and you certainly won't have to
worry about compatibility. Likewise
with the IBM Proprinter. Its interface is a
bit cryptic, relying in part on musical
tones, but its output is beautiful and its
construction solid. The Okidata Microline 393 + (see photo 4) printed well, has
all the amenities, and is built like atank.
For heavy-duty use and high-quality output, you probably can't do better than the
Ok idata.
Like the LQ-2550, the Advanced Matrix Technology Acce1-535 ($ 1485) is
expensive, but, again, with good reason.
This printer is fast and full-featured.
The LCD interface is as elegant as it gets.
Color is standard, as is a32K-byte buffer
(upgradable to over 400K). You'll also
get four resident fonts and an excellent
manual.
If speed is not a major concern but
price is, the Panasonic KX-P1624 offers
all the major features, seven resident
fonts, and a 12K-byte buffer for $650.
For $ 149 more, the AEG Olympia NPC
136-24 adds an automatic bail, a 24Kbyte buffer, and an LCD interface.
Dot-matrix printers still have abroad
market that page printers can't touch.
And even if you already have your fancy
page printer, you may want adot-matrix
printer to churn out your drafts and listings. That strategy will save time and
money, not to mention wear and tear on
your laser printer engine. Don't discount
the lowly dot-matrix printer. It could be
just the workhorse you need. Prices
should continue to fall as laser printers
put asqueeze on the low end of the market. You should be able to find some real
steals out there. Dot-matrix technology
may not be sexy, but it's still alive and
well. " Old Man Ribbon," he just keeps
printing along. •
Stanford Diehl and Howard Eglowstein
are BYTE Lab testing editor/engineers.
They can be reached on BIX as "sdiehl"
and "heglowstein," respectively.
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The highest
performance coprocessor card to ever
run in a PC, Number
Smasher-860 delivers
up to 80 million single
precision floating point
operations per second
at 40 MHz and produces
over 10 Linkpack megaflops. The board comes
standard with an ISA inter-*
face, two Transputer Link
Adaptors that allow it to
interface with a Microway
Quadputer or Videoputer, your
choice of our NDP Fortran, C
or Pascal for the 80860, plus 8
megabytes of high speed memory.

--------
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The Microway Quadputer
is the world's most popular PC Transputer development environment. It can be
purchased with two to four
Transputers and one to four
megabytes of RAM per processor. The Quadputer runs all the
popular Transputer development
software, all of which is available
from Microway. It is compatible with
our Monoputer TM which provides 1to16
megabytes of RAM and a single T800,
our Videoputer TM which comes in VGA
and higher resolution versions and is powered by a memory mapped pair (T800 and 34010), and our
Linkputer TM whose cross bar switching network can
dynamically link up to 32 Transputers. Finally, all Microway
Transputer products can be used with our Numer Smasher860 to provide out- of-this-world numeric performance!

For more information, please call 508-746-7341.

NDP Fortran-860, C-860 and C++860
Microway NDP 860 Compilers make it easy to recompile your
favorite mainframe, 80386 or PC applicaton for the 80860. The
resulting code runs on our XTEND-860 Tm environment under
DOS, UNIX or XENIX.

Microwav

NDP Fora-86O

The World Leader in PC Numerics
Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364
TEL 508-746-7341 • FAX 508-746-4678
U.K. - 32 High St., Kingston- Upon-Thames, 081-541-5466 • Italy 02-74.90.749

Micro
Way

Micro
Way

Holland 40 836455 • Germany 069-75-2023 • Japan 81 3 222 0544

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 TektrianixPhaserPX

All rights reserwd. Phaser is atrademark of Tektrontz, Ine. riI ° the,- trademarks mentioned herein belong to other companies.
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Tom Yager

Sony NeWS and MIPS Magnum:
ADouble Shot of RISC

VI,

1th such acrowd of Unix workstations in the low-end market, how
can you tell them apart? In a
word, software. Consider, for example,
the Sony NeWS 3710 and the MIPS Magnum 3000. Both machines are based on
the MIPS R3000 RISC CPU chip set.
Both have floating-point acceleration and
fast color graphics.
Physically, these machines have much
in common. They are compact, the Magnum 3000 slightly more so ( see the
photos). They come equipped with quarter-inch cartridge tape drives. At the
rear, the machines have connections for
the keyboard, serial devices, athick-wire
Ethernet port, and external SCSI devices. While both workstations use the
same CPU and floating-point chips, the
NeWS 3710 runs at 20 MHz, while the
Magnum 3000 runs at 25 MHz.
From there, the hardware differences
are almost insignificant, with acouple of
exceptions. The NeWS 3710 holds a
front-facing, high-density 31
/2
inch floppy disk drive next to the tape drive. It's a
bit more expandable than the Magnum
3000, holding two 25-pin serial ports
and three internal expansion slots. On
the review system, two of the three slots
were available; one was occupied by the
color display controller. The NeWS 3710
also boasts digital stereo audio and the
ability to power itself down.
The Magnum 3000 has one Industry
Standard Architecture-compatible internal slot, but the color display adapter
fills it (leaving it free only on the monochrome system). The machine also has
172
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two serial ports, but one of them is devoted to the mouse through an odd cable arrangement. For convenience, the mouse
plugs into the keyboard (as with the
Sony), but the Magnum 3000's keyboard
cable splits to connect to both the keyboard and serial port number 1sockets.
A round "don't touch me" sticker bound
one edge of the case, indicating that the
unit is not field-expandable.
How It Feels
If you sit in front of aworkstation all day,
as Ido, how well the system interacts
with you is important. In the case of
these two machines, the display is no
problem—both use the gorgeous Sony
Trinitron monitor. Sony shipped a 19inch display; MIPS sent a16-inch monitor. The colors are true, and the pixels
are small and sharply defined, making
the display easy on your eyes.
The Magnum 3000's keyboard is
springy, and it looks very Mac-like. It
sports a network activity light (which,
incidentally, never came on). The key
placements are just where you'd expect
them to be. The feel was alittle stiffer
than Ilike. The Magnum 3000 uses the
likable, old-style Logitech Mouse (the
boxy one). You can rest your entire hand
on it, and the buttons have ashort travel
and apositive click that lets you know
that you've pressed them.
On the other hand, the NeWS 3710's
keyboard and mouse were so unpleasant
to use that they might as well have been
wrapped in barbed wire. Special keys,
such as aVertical Line key, are placed so

that atouch-typist has to stop dead and
hunt for them. The Delete key is next to
the Return key, inviting disaster from
unsuspecting operators who terminate
their programs when they try to get to the
next line. The right-hand Shift key is adjacent to adead key (it doesn't travel—I
call it a " finger breaker"), and the Alt
key appears on only one side of the keyboard. The mouse is also awkward to
use. It's hard to wrap your hand around
it, and the button travel is too long. My
mouse squeaked, appropriately, when I
pressed the buttons.
One redeeming feature of the NeWS
3710's interface is its software-operated
power switch. Ifirst encountered such a
switch on the AT&T 3B2 and thought it
was a great idea. If you're working at
home and a nasty thunderstorm starts
moving in, you can dial up your Sony
workstation at your office and tell it to
shut itself off. A special argument to the
shutdown command, -x, does an orderly
shutdown and dumps power.
The front-mounted power switch will
not power down the machine (it only
works to power it up), which is good,
since the placement makes it a prime
target for accidental contact. Remote
power-down capability also adds extra
teeth to any power-monitoring scheme
you might set up. When your uninterruptible power supply kicks in, you can have
the system automatically power off. This
is such asimple, worthwhile idea and is
so easy to implement that Ican't understand why it isn't standard on every
computer.
Software: The Real Difference
Don't let anyone fool you—the most important piece of equipment in aworkstation is the software. In this regard, the
systems are as different as they can be
and yet still be similar; let me explain.
The NeWS 3710 that Ireceived was
running the same operating system as
other Sony workstations: BSD 4.3. The
Magnum 3000 runs its own RISC/OS,

which is a mix of System V and BSD.
The operating-system question may be
moot by the time you read this; Sony is
switching over to System V release 4.
Much of what that operating system
promises is already in RISC/OS. MIPS
stacked the BSD file system, libraries,
and commands atop aSystem V kernel.
The folks at MIPS insist that the Magnum 3000 can compile and run any BSD
or System V application without modification. Add to that job control, TCP/IP
networking, line-printer handling, and
other BSD-isms, and you have an operating system that should please even the
staunchest BSD fanatic. Iprefer System
Vas an application environment: It's easier to maintain and use, and all the benefits of System V are apparent in RISC/

The MIPS
Magnum 3000 has
asmaller case
than the Sony
NeWS 3710 and
performs
noticeably
better.

The Sony NeWS
3710. The floppy
disk and tape
drives are
concealed
behind adoor on
the right front of
the case.

Sony NeWS 3710

MIPS Magnum 3000

Company
Sony Microsystems Co.
645 River Oaks Pkwy.
San Jose, CA 65134
(408) 434-6644

Company
MIPS Computer Systems, Inc.
950 De Guigne
Sunnyvale, CA 94086
(408) 720-1700

Components (as reviewed)
Processor: 20- MHz MIPS
R3000
Memory: 8MB of RAM; 64Kbyte instruction cache; 64K- byte
data cache
Mass storage: 31
/
2inch 1.44MB floppy disk drive; 640- MB
hard disk drive
Display: 19- inch Sony Trinitron
color monitor; 1280- by 1024pixel 256-color display
I/O interfaces: Two serial
ports; thick- wire Ethernet
interface; SCSI port; three Sony
expansion slots

Components (as reviewed)
Processor: 25- MHz MIPS
R3000; R3010 math
coprocessor; 32K- byte
instruction cache; 32K- byte
data cache
Memory: 16 MB of RAM
Mass storage: Two 200- MB
internal SCSI hard disk
drives; 150- MB cartridge tape
drive
Display: 16- inch Sony Trinitron
color monitor; 1280- by 1024pixel 256- color display
I/O interfaces: Two serial
ports; thick- wire Ethernet
interface; SCSI port

Price
k $18,200
frP With 16- inch monitor; $ 16,900
d

I

Inquiry 1110.

Price
$17,990
Inquiry 1109.
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UNIX BENCHMARKS

MIPS Magnum 3000

5.2

2.7

2.2

21.7*

8.0

2.7

09
Sony NeWS 3710

2.9

1.8

1.5

1.7

14.8

6.2

0.7
DECstation 5000/200CX

20.8

Everex Step 386/33

6

C Compiler

DC Arithmetic

Tower of Hanoi

I

System Loading

Dhrystone 2

n

Floating Point

W- LEVEL PERFORM
Sony NeWS 3710
Time
•C Compiler

Index
07

MIPS Magnum 3000
Time
23

Index
0.9

•DC Arithmetic

o1

5.2

'Tower of Hanoi
(17 disk problem)
System Loading'
1concurrent background
process
2concurrent background
processes
4concurrent background
processes
8concurrent background
processes

02

2.7

3.0

1.3

21

1.9

39

1.5

28

2.1

65

1.5

45

2.2

11.6

1.5

7.8

2.2

•Cumulative index is fumed by summing the indexed performance results for C Compiler. DC Arithmetic, Tower of Hanoi, System Loading (with 8concurrent background
processes), Dhrystone 2, and Floating Point tests.
System loading was performed using Bourne shell scripts and Unix utilities.

Note: All times are in seconds unless otherwise specified. Figures were generated
using the BYTE Unix benchmarks version 2.6. Indexes show relative performance; for
all indexes, an Everex Step 386/33 running Xenix 2.3.1 =
N/A = Not applicable.

OS. Soon, Sony will have them, too.
Both systems provide X Window System services, as well. Sony's X server
includes the Shape (for handling nonrectangular objects) and Bézier ( representing complex curves with few data
points) extensions. These provide fertile
ground for involved graphical applications.
The xdpyinfo program, which reports information about the configuration of the X server, told me that both displays measured 1280 by 1024 pixels,
with adepth of 8bits (256 colors). Sony's
port of X Window is apparently the more
complete, as it supports all the available
X color models.
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Sony NeWS 3710
Time
Dhrystone 2
(without registers, Dhry./sec.)

Arithmetic

(10,000 iterations)
Arithmetic overhead
Register
Short
Integer
Long
•Floating Point
Double

24000

Index
1.7

MIPS Magnum 3000
Time

Index

37271

2.7

0.7
1.3
1.5
1.3
1.3

07
2.8
2.7
2.8
2.8
1.9
1.2

1.1
1.0
1.3
1.1
1.1
6.2
10.8

1.0
2.3
2.4
2.3
2.3
1.5
0.9

14.4

0.5

2.1

05

22

0.9

1.0

03

30

0.2
0.4
0.5

3.2
2.9
6.6

01
04
0.8

48
3.1
41

N/A
N/A
N/A

884
859
327

N/A
N/A
N/A

8.0

Throughput
System call overhead
(5 x4000 calls)
Pipe throughput
(read and write 2048- x
512byte blocks)
Pipe- based context switching
(2 x 500 switches)
Process creation ( 100 forks)
Execl throughput ( 100 execs)

Filesystem throughput
(1600 1024- byte blocks
in Kbytes/sec.)
Read
Write
Copy

Managing colors in aportable way is
probably the most difficult aspect of
writing X applications. It's also the thing
most programmers mess up. An X server
that supports multiple color models helps
smooth over these differences.
MIPS's X server, while fully functional, is less robust; it supports only one
color model (PseudoColor) and lacks the
Shape and Bézier extensions included in
Sony's server.
In simple tests, X performance was almost identical, with the Magnum 3000
showing a negligible edge. Both machines do common text and window operations in asnap.
The NeWS 3710's differentiating fea-

988
1458
185

ture is an unusual one: sound. The machine includes the circuitry and software
for digitizing high-resolution stereo
audio and playing it back directly from
disk. A small transistor-radio-size box
handles sound I/O; it holds amonophonic
microphone and atinny speaker. If you
are going to experiment with the NeWS
3710's sound, don't waste time with the
built-in mike and speaker. Ihooked up a
compact disc player and apair of amplified speakers. The quality and clarity of
the sound are excellent even at lower
resolutions. At the top 37.5-kHz resolution, the NeWS 3710 had no trouble playing back crystal-clear stereo audio captured from a CD. There was no dis-

For adescription of all the benchmarks, see " The BYTE Unix Benchmarks," March BYTE.
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cernible noise or hum from having the
machine's workstation guts churning so
nearby.
Is this fluff? Today, it probably is.
Someday, however, quality audio will
likely become standard fare on all systems. Macintosh users have long been
aware of the value of having avariety of
expressive sounds under program control. Sony's X-based sound editor is
primitive and has ademo feel to it, but
there's great potential there.
Complex programs could benefit from
vocal prompts and varied audio warnings
whose tones indicate the severity of the
condition. Aids for the handicapped suggest themselves, as do educational applications. It will take some time before
audio capabilities like those in the NeWS
3710 are exploited to their full potential,
but getting the hardware in there is a
good start.
Pedal-to-the-Metal Performance
All this fancy hardware and operatingsystem software would be for naught if
they didn't perform. Both systems do
well, running more than twice as fast as
the Everex Step 386/33 baseline system.

This is worth considering if you're trying
to choose among platforms. Something
else worth considering is that not all implementations of the same hardware yield
the same results. As the benchmark results show, the Magnum 3000 takes an
early lead in integer performance and
holds onto it right through the floatingpoint benchmark, outgunning both the
NeWS 3710 and the MIPS R3000-based
DECstation 5000/200CX. MIPS writes
its own compilers, and the performance
figures prove that the company knows
RISC. The company uses this knowledge
to full advantage, and it knows its audience, as well.
Network and X performance are respectable, and Ihad no trouble hooking
either system into BYTE's Unix Lab network. Either machine would make an excellent X Window client server (a machine that runs X programs faster than
you can and displays them at your workstation/X terminal).
As is typical of systems for which SCSI
is integrated onto the motherboard, disk
performance is marvelous on both machines, with the NeWS 3710 coming out
slightly ahead. There is enough juice

there to hang a bevy of external SCSI
drives off either of these machines and
leave them on-line as compute and Network File System file servers.
Shutdown
Iliked both systems, but I'm afraid that
there isn't much to recommend the
NeWS 3710 as ageneral-purpose workstation. It doesn't measure up to the
Magnum 3000 in performance or multienvironment compatibility. I've been
told to expect more " Sonyisms," of
which the digital audio is the first, and
Sony may well be able to make aname
for itself in multimedia and other niches.
I'm loath to call any system perfect,
but the Magnum 3000 seems to have all
the bases covered: price, performance,
and software. Iwould have traded the
squat case for more internal expansion,
but that's aminor gripe. The MIPS machine is an excellent value—evidence
that sometimes it's worth going straight
to the source.
Tom Yager is a technical editor for the
BYTE Lab. You can reach him on BIX as
"tyager."

Windows 10 Made Even Easier
BeckerTools is adeep toolbox of file and data management utilities for
every Windows 3.0 user. Its multitasking is always there, waiting to help
you with your file management chores. And since you already know how
to point and click, you already know how to use BeckerTools.

Beckeelbols
for
WINDOWS

What the users say about BeckerTools —
"It's agreat utility, and ... It's easy to learn!" MB., Canada
"The perfect companion utility for Windows 3.0" JA., CA

BeckerTools adds these and more capabilities to Windows 3.0:

"Best file manager utility for Windows!" T.J.D., CA

•Undelete - lets you recover deleted files
•Delete files - single or groups of files or directones including
read-only files
•Backup (pack files) hard disk- to multiple diskettes with
password protection
•Duplicate diskettes - read in diskette once, make
multiple copies
•Edit text - built-in editor with search and replace
•Copy diskettes - in single pass
•Compare diskettes - in single pass
•Wipe diskette- for maximum security
•Verify diskettes - handy security check
•Format diskettes - in any capacity supported by your
drive and disk type while multitasking

UTILMES
&mu..

"Easy to install and use... Screen saver is anice extra!" KR. , GA
"Splendid program. Will be bundled in each system." KS. . CA
Excellent product! Just what I've been looking for! ... B.K.. FL
'Exceptional, well done. Asolid product." JR.,

UND ELEI.
E

operations by lust dieking on en icon

61Là'•
- 011110

yswitch sourceitarget directories.

Select all files in your source directory.
Deselect just as easily.
files and directories.
only the files you want to see.

Suggested retail price: $79.95

Abacus

Dept. B12, 5370 52nd Street SE. Grand Rands Mt 49512
Orders' 1-800-451-4319. Phone 1616) 698-0330. Fax (616) 698-0325
In US and Canada add $4.00 postage 8handling. Foreign orders add 812.00 postage per
item. We accept Visa, Mastercard or American Express. Call or write for your free catalog.

Circle 10 on Reader Service Card (RESELLERS: Il)

nient one button command menu.

by your filenames or extensions.

•Displays - neatly formatted tree structure, with
memory allocations of each directory
•Screen saver included-at no extra cost

Available through Radio Shack's Express Order Service. Waldensothvare.
Software Etc and other retallers naPonvade Or order direct from:

FL

MK
MN/FT
NM NI XMPS

Er C1E3E-1

Select both the source and target file or
directory from convenient single screen

System Requirements: IBM AT, 386 or compatible, and
Windows 3.0. Includes both 3.5" and 5.25" diskettes
Windows not included.

Order Toll Free 1-800-451-4319 Ext. 212
DECEMBER 1990 • BYTE

175

HIGHEST QUALITY PCs FROM
IVERSON SUPPORT WITH
TURNKEY LANS
Design studies, site survey, factory
checkout, total installation. training.

CUSTOM SOFTWARE
Develop menus, drivers, application
code, and documentation.

CUSTOM HARDWARE
( • ostomwat lot, 01 most t\ P' ,, of PCs and
file servers.

FACTORY VISITS
Customers may visit factory and work
ith hardware/software engineers.

MAINTENANCE/TRAINING
Company owned district offices in
major U.S. and European Cities.

COMPLETE R&D
I )esign, drafting, computerized sheet
i
octal presses, PCB department.

FCC LAB
Company owned and operated full
service lab.

TOTAL QC
Incoming, in line, test and burn in,
cosmetic, packaging, and shipping.

LOAD SOFTWARE
\,\, ill load at RI test any sot t
ware on mass
storage device at factory.

COMPUTER PROS
Six Co. Officers began careers at IBM,
average 23 years computer experience.

DESIGNER LABEL
Label showing individual or company
name as system designer.

BEST NAME BRAND
COMPONENTS USED
Maxtor, Seagate, Fujitsu, and Connor
disk drives. Tatung and Acer displays.
Western Digital floppy, SCSI, IDE,
ESDI, & video controllers. Custom
system boards with genuine Intel CPUs
and math coprocessors. Oversized
Senstron power supplies. Fujitsu
keyboards.

NOW!
ORDER
CALL

I

Knowledgeable
Iverson Users

Arthur D. Little, Inc.
AT&T
Australia, Government of
Boeing
BoozAllen & Hamilton
Computer Sciences Corp.
Digital Equipment Corp.
Dow Chemical
Electronic Data Systems
Equitable Life
Ford
General Dynamics
Goodyear
Grumman Aerospace Corp.
Harris Corporátion
Hewlett-Packard Co.
Hughes Aircraft
IBM Corp.
Kodak
Litton
Lockheed Missiles & Space Co.
Massachusetts Institute of Technology
McDonnell Douglas Aerospace
Motorola
NATO
Nigeria, Government of
Norway, Government of
Texas Instruments
TRW, Inc.
United Technology Corp.
plus 350 Government agencies
in the free world.

We're best at all the
rest, too.
24- hour delivery on most orders. A 24hour toll-free technical support hotline. Onsite technical support and training. All
purchases include a 30-day, money-back
guarantee and a 1- year limited warranty.
Payment by Mastercard, VISA, and personal
check. Purchase orders accepted with credit
approval. Quantity discounts available.
It all adds up to the best support and service in the industry. And it's all part of Iverson's "Total Solution Package" of Needs
Analysis, Customized Hardware and Software, Systems Integration, Training, Installation, and Maintenance.

388/25MHz SYSTEM

I I I

BEST
POWER
BUY!
COMPLETE
386/25 SYSTEM
WITH 179MB
DRIVE

$2490

•Inter 80386-25MHz CPU
•1MB RAM Memory (optional 4or 8) on
motherboard; optional 2or 8MR on 32-bit
memory card, for up to 16 MR total
•179 MB hard drive, 3.5" form factor; 20ms
•5.25" 1.2 MR or 3.5" 1.44 MK floppy drive
•16-bit VGA adapter w/512K
•14" VGA 1024 x768 color monitor 0.28 DP
•Enhanced 101 keyboard
•8industry standard expansion slots ( 132-bil);
5available
•IParallel, 2Serial ports
•80387-25 Coprocessor socket
•FCC A approved
•Full size AT case; 200 Watt power supply
•Flash lite disk cache software
•Virus-Safe, virus protection software by EliaShim
•One year on-site warranty
•24 hour technical support line
•Not offered on GSA schedule

1-800-444-PC90

8AM
MIDNIGHT

EST
MONDAY
FR DAY

U.S. GOV'T SECURITY INTEGRATOR
BEST PRICE/PERFOR ANCF
386SX/18MHz

386/33MHz

1111,1

r

486/25MHz

II- 1

•••
•Intel ' 80386SX-16 MHz CPU
•1MB RAM Memory ( optional 2, 4, or 8MB)
on motherboard expandable to 16 MB via
expansion hoard
•5.25" 1.2 MB or 3.5" 1.44 MB floppy drke
•Enhanced 101 keyboard
•8industry standard expansion slots; 6available
•IParallef, 2Serial ports
•Integrated high performance hard disk interface
and disk controller ( IDE)
•80387SX Coprocessor socket
•Baby AT case
•FCC A approved
•Also available in FCC B approved Slimline case:
call for prices
•Nvailable with 80386SX-20 MHz CPU; call for
prices
•Free Virus-Safe virus protection software
•Free Flash lite disk cache software

•Inter 80386-33 MHz CPU
•2NIB RAM Memory optional 4, 8, 12, or 16 SIlt
on 111111 herboard
•64 KB cache SRAM Memory expandable to
256 KB cache
•5.25" 1.2 MB or 3.5" 1.44 MB floppy drive
•Enhanced 101 keyboard
•IParallel and 2Serial ports
•8industry standard expansion slots ( six available)
•Integrated high performance hard disk interface
and disk controller ( IDE)
•80387-33 Coprocessor socket
•Add $60 for optional Mini-Tower case
•Add $ 120 for optional Full Tower case
•FCC A approved
•Free Virus-Safe virus protection software
•Free Flash lite disk cache software

GSA LOW PRICES FOR FEDERAL EMPLOYEES

HARD DRIVE OPTIONS
IDE
20
40
80
100
200

ESDI

MB ....$ 304 150 MB ....$ 1,283
MB
339 330 MB
1,854
MB
556 650 MB
2,711
MB
699
SCSI
MB
1,136
1GB
$ 5,580

Federal/Military/Active/Retired employees, with proper ID, are invited to purchase
computers at Iverson's GSA prices...the government's own special prices. GSA price offer
limited to GSA schedule products that are below mail order prices. (Contract prices established
by subsidiary, International Technology Corporation with GSA Contract Number:
GSOOK90AGS5276. Some configurations not available on GSA contract.) Call toll-free to
receive GSA schedule or to place an order: 1-800-388-GSA1.

IVERSON IS AREAL OLD PRO

Erase hie cartridge

DISPLAY OPTIONS
(Price includes monitor & adapter)
12" Mono TTL 720 x350

$ 174

14" Mono VGA 640 x480

263

14" Color VGA 649 x480

564

14" Color VGA 1024 x768

588

16" Color VGA 1024 x768

970

IVERSON

•Intel ' 80486-25 MHz CPU with built-in floating
point coprocessor and 8k cache
•4MB RAM Memory expandable to 64 MB
•5.25" 1.2 MB or 3.5" 1.44 MB floppy drive
•Enhanced 101 keyboard
•IParallel and 2Serial ports
•I32-bit memory slot
•7industry standard expansion slots
(five available)
•Integrated high performance hard disk interface
and disk controller ( IDE)
•Add $60 for optional Mini-Tower case
•Add $ 120 for optional Full Tower case
•FCC A approved
•Free Virus-Safe virus protection software
•Free Flash lite disk cache software

For the past 12 years, Iverson Technology Corporation has manufactured
computers for the biggest and toughest customer in the world—the U.S.
Government—meeting their stringent security and military standards with
the industry's most exacting quality control.
In that time, our dedicated staff of mechanical, electrical and software
engineers have also provided total systems support for large integration
projects for over 700 government contractors and agencies from Australia to
Norway—including one project with 8,000 PCs in 450 city LANs, all
gatewayed into anational WAN.
Now we're bringing the industry's highest quality personal computers—
and the broadest range of support and service—to the commercial market.
Discover why Forbes, Fortune, Business Week, INC., and The Washington Post have used words like "Best" "Top" and "Number I" to describe
our financial performance.
1989 Forbes
#26 of Best 200 Small Companies
1988/87 Business Week # 11 of Top 100 Growth Companies

PARENT FOUNDED IN

COMPUTER CORPORATION

1 978

Parent Company ( IVT) Traded On AMEX

1356 BEVERLY ROAD . MCLEAN, VA 22101
TEL: ( 703) 749-1200

FAX: ( 703) 893-2396

TELEX: 289 127ITC UR

Circle 353 on Reader Service Card

SOFTWARE

Tom Yager and Tom Thompson

REVIEW

The Norton Utilities
for System V

Filr

Order

G

The Norton Utilities
for System V
Company
Interactive Systems Corp.
2401 Colorado Ave.
Santa Monica, CA 90404
(213) 453-8649
Hardware Needed
386 or 486 PC, PS/2, or compatible
and at least 2.5 MB of free hard
disk space
Software Needed
Interactive or AT&T Unix System V/386
release 3.2
Price
$295
Inquiry 1055.
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Current Directory: /usr/peter
File Specifier: •
flame

etting involved with Unix can be
like stepping into another dimension. So much of what Unix does
happens quietly and invisibly, and the
operating system's complexity can make
it difficult to maintain. Unfortunately,
with the growth of PC Unix, virtually
every user must be prepared to perform
some system administration.
Interactive Systems, one of the leading
vendors of 386 Unix, and Segue Software have come to the rescue with aversion of the Norton Utilities for 386 Unix
System V. While the Norton Utilities for
System V shares some utilities (e.g., UnErase, Disk Test, and Disk Explorer)
with its DOS namesake, it is not ageneric DOS package simply ported to Unix.
Rather, it's a new package that Segue
and Interactive wrote from the ground up
to be Unix-specific.
Iinstalled and tested the Norton Utilities for System V on an Advanced Logic
Research PowerVEISA 486-25 running
Interactive Unix System V/386 version
2.2. The first release of the software
runs only on Interactive and AT&T 386
Unix. The disks are installed using
AT&T's procedures, not Interactive's.
That's apity—Interactive's install programs are faster and more informative.
After the installation, ascript sets up
your system to run Norton. The bulk of
the script is the rebuilding of the kernel to

Select

"ilinfii11111

The Norton
Utilities for
System V's
UnErase utility
provides alist of
erased files for
restoration.

Inner

phonenuns
16(00161
(No Filename>
<1 2868>
Ex88161
(Mo Filenane>
q3.89
q1.89
LTMP.152

peter
peter
peter
peter
peter
peter
peter
peter
uucp

Info

Group
other
other
other
other
other
other
other
other
uucp

View

Size

Erase Time

1,386 Mar
1,096 Mar
1,096 Mar
1.073 Mar
0 Mar
0 Mar
6,935 Mar
7,535 Mar
11 Mar

UnErase

I

15
15
15
15
15
15
15
15
15

Reject

Scrall through the list of selections or acidify their statue

include support for the UnErase utility.
Once installation is complete, you must
reboot your machine to activate UnErase.
The documentation is stylish and appropriate. It assumes no prior knowledge
of Unix and even provides abrief tutorial
on common operations. A new Unix user
should have no trouble installing and
running the Norton Utilities.
Jumping Through Hoops
As DOS users of the Norton Utilities will
attest, the package includes an odd assortment of utilities, ranging from the
playfully benign to the genuinely dangerous. Where appropriate, each utility
interacts with the user through a fullscreen color interface. Even though it is
text-based, the interface is attractive,
sporting pull-down menus, windows,
and drop shadows. Wherever it is better
to use the sparser Unix command-line interface, Norton uses it.
UnErase, the single most important
feature of the Norton Utilities for System
V, lets you recover deleted files or directories. As with the DOS version, recovery is easier if you attempt it immediately
after deletion. But because Norton builds
UnErase into the Unix kernel, the Unix
UnErase is abit more flexible than the
DOS version.
You can optimize UnErase for either
maximum protection or most efficient
use of disk space. The utility retains disk
blocks normally freed by file deletion
and returns them to the system according
to user-defined age and disk free-space
limits. This utility works entirely as advertised; Ican't think of anything that I
would have added.
Two other utilities, Disk Test and Disk
Explorer, combine to give administrators

Status

11:41
Erased
11.36
Erased
11:36
Erased
81:36 Truncate
11:36
Erased
W36
Erased
61:36
Erased
11:36
Erased
: 1:26
Erased

Morton UnErase

easier access to verification and repair of
both floppy and hard disk drives. Disk
Test verifies the integrity of adisk and
lets you remap bad sectors when possible. The Disk Test and Editor programs
both understand the structure of the Unix
file system. The Editor, for example, has
the power to browse, randomly or sequentially, through i
nodes and free-list
entries. It also has the power to modify
those entries, and that's where the trouble comes in.
The drawback to the Norton Utilities
for System V is that it puts in the hands of
all users aset of utilities that paint friendly, almost harmless faces on potentially
destructive operations. A single slip with
the Editor, for example, could render an
entire system helpless. Since Unix systems are often used by several people
(many of whom likely possess the allpowerful root password), it might be appropriate to offer a " safe" (and, possibly, less expensive) version.
All Things Considered
There's much more to the Norton Utilities than Ican comment on here. Worth
brief note, however, is aset of commands
that enhance Unix shelf scripts with
sound (even music), color, and boxes
done in line-drawing characters.
Norton for Unix is well worth having
around. System administrators should
routinely install UnErase on every 386
Unix system in the house. The package is
well done and deserves widespread use.
In the sparse domain of shrink-wrapped
Unix software, the Norton Utilities for
System V is bound to be astar. •
Tom Yager is a technical editor for the
BYTE Lab. You can reach him on BIX as
"tyager."
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The disk
optimizer for the
Norton Utilities
for the Macintosh
uses colors to
represent different
file types and their
location on the
target disk drive.
The magnifying
glass lets you
pinpoint afile by
block.

The Norton Utilities for the Mac

p

eter Norton Computing may be
well known for its PC disk utilities,
but Ifelt some apprehension when I
learned that the company had written a
version for the Mac. Mac applications
written by PC software companies typically have serious interface flaws. After
looking at the Norton Utilities for the
Macintosh, however, Ihave to say that
my fears were unfounded.
The $ 129 package includes amanual
and several disks that contain adisk repair/recovery application and several
helpful utilities. The disk repair application resides on ared, self-booting "crash
disk" that lets you boot your Mac and
start recovery procedures when your
Mac's hard disk drive conks out. This
application contains adisk editor, with
modules that diagnose and repair problems with the disk's directories or recover an accidentally formatted disk.
Exploration
The disk editor lets you examine disk
data block by block. You can inspect and
change data in afile's data or resource
forks, or you can examine and modify
the disk's boot blocks (information that
the Mac needs to boot) to, say, increase
the number of files the Mac can have
open at any time. You cannot, however,
edit the boot blocks from within the window that describes the boot block's contents, as you can with Symantec's SUM
II Tools application. Instead, you make
changes from awindow that displays data
in hexadecimal, and that makes changes
tricky.
The repair utility checks and detects

problems with the disk's media and volume directory structure. It also checks
for problems with files and makes repairs. For example, it can fix a file's
bundle bits, which tells the Finder if the
file has an icon that it must copy to the
Desktop file. A bad bit usually gives you
the generic document icon.
On the other two disks are useful utilities: adisk optimizer or defragger application, a file undelete cdev, a desktop
layout application (used to change how
the Finder displays and organizes file
icons), a disk activity INIT, and help
files. The disk optimizer is one of the
best I've seen. It first presents amap of
the hard disk's allocated and free blocks.
On acolor Mac, it uses different colors to
flag file types such as directories, system
files, applications, and data. Optimization is rapid, and the program performs
integrity checks before optimization begins. You can cancel the operation at any
time. The optimizer reorganizes the
least-altered files (e.g., system files and
applications) on one part of the disk, and
it places files that change often (documents and the Desktop file) adjacent to
the disk's free space. This improves performance and slows fragmentation. Ioptimized the hard disk drives on a Mac
SE, SE/30, II, Ilx, IIci, and IIfx without
problems.
The FileSaver cdev functions in away
that's similar to SUM II's Shield cdev
and 1st Aid Software's Complete Unde
lete: It creates and updates ahidden file
that contains asnapshot of the volume directory and keeps arecord of the most recently deleted files. FileSaver, like Corn-

plete Undelete, shows which of the deleted file's blocks have been reallocated
to give you an idea of the file's recoverability. You can also search for deleted
files by type from ascrolling list of document types, such as Mac Write and Word.
If your file is not on this list, however
(say you're looking for aPhotoshop file),
there's no way to specify adifferent file
creator or type.
Best Choice for Beginners
The Norton Utilities for the Mac clears
the design hurdle of providing an easy-touse interface while letting you probe volume directories, boot blocks, and data
and resource forks on aMac disk drive.
The program has some minor rough
edges, such as the FileSaver problem I
mentioned, but overall, it's agood first
showing in the Mac market.
Symantec, which offers the competing
SUM II product, now owns Peter Norton
Computing. Symantec says it will continue to sell both the Norton Utilities for
the Mac and SUM II.
If you are familiar with the Mac's
workings, SUM II Tools or Central Point
Software's Mac Tools lets you get to your
system's innards in more detail than does
the Norton Utilities. But the Norton Utilities gives you easy-to-use tools and a
bootable crash disk, while with SUM II
you have to make this disk yourself—
something you don't want to do in apanic
situation. Mac novices should pick the
Norton Utilities as their first line of defense against disk disaster. •

The Norton Utilities
for the Macintosh
Company
Symantec Corp.
10201 Torre Ave.
Cupertino, CA 95014
(408) 253-9600
Hardware Needed
Mac Plus or higher
Software Needed
System 6.0.4 or higher
Price
$129
Inquiry 1056.

Tom Thompson is aBYTE senior editor at
large with aB. S. E. E. degree from Memphis State University. You can reach him
on BIX as "tom_thompson."
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WE'VE TAKEN THE
INDUSTRIAL PC
TO EVERY EXTREME.
Companies don't make the
Fortune 100 list by accident. It takes
hard work and the wise investment
of capital. Which is why when they
buy industrial PCs, seven out of every
ten Fortune 100 companies invest
in Texas Microsystems.
UNBEATABLE PERFORMANCE
IN ANY ENVIRONMENT.
Most people assume that an
industrial PC will give the reliability
needed to run critical applications
in harsh environments, but the trade
off can be alack of performance
and high cost of entry With Texas
Microsystems the reverse is true.
Benchmark studies show that in
harsh environments Texas Microsystems 25/33 MHz 386 & 25MHz
486 PCs perform as well as powerful
desktop PCs do in office environments. Yet the cost of our systems
can be apleasant surprise.
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BUILT IN RELIABILITY
FROM THE BOARD UP.
We build our systems from
scratch, and take nothing for granted.
We've been designing with Intel
microprocessors since 1974. Design
and manufacture most of our cards.
And by using VLSI and PAL technology reduce component counts by
60% and drive MTBF numbers up
to 100,000 hours.
Texas Microsystems innovations
include passive backplane architecture to improve component reliability
and reduce MTTR to less than 10
minutes. Our 16 point shock-

mounting techniques keep disk
drives functioning at up to 25G
velocities. And our 48 hour pre-test
burn-in at over 130°F guarantees
reliability.
NO ONE HAS MORE
INDUSTRIAL EXPERIENCE.
We've been in business tor 16
years. And you'll find Texas Microsystems operating in harsh environments at 70 of the Fortune 100
companies, as well as delivering mission critical solutions to the US
Government and Armed Services.
MORE SYSTEMS
MEAN MORE OPTIONS.
"Fwo of our most popular systems
are shown here. They can be configured with avast choice of options

from CPUs, hard disks and drives,
CMOS RAM, video cards and displays, and if none of these match
your requirements well custom
configure and test whatever system
you need.
TO US " INDUSTRIAL" IS MORE
THAN A DESIGN PHILOSOPHY.
You can buy cheaper industrial
PCs than ours, but they may be
camouflaged desktops that do not
perform in extreme environments.
At Texas Microsystems, that isn't
the way we build systems. Industrial
PCs and Mission Critical Micros"
are all we make. Repackaging office
computers is not our business. We
design and manufacture all our
products from scratch, we don't
adapt the designs of others. And

we're always here when you need us.
NATION-WIDE SERVICE,
FULL-TIME SUPPORT.
We believe in offering exceptional support, induding consultation during system design. After
sales technical support 12 hours a
day via an 800 number. On-site
service from General Electric for a
full yeaç induding free parts and
labor. A 30- day, no-questions-asked,
money-back guarantee. And away
of ordering aTexas Microsystem
that's most convenient and cost
effective to you.
Opposite are two Texas Microsystems that offer an unsurpassed
combination of price/performance.
Order them direct or ask for acomplete literature and information kit
on all our systems by calling
1-800-627-8700 now
TWO EXTREMELY
UNBEATABLE SYSTEMS.
Here are two of our top selling
systems for business environments
that demand mission critical computing, regardless of operating conditions. Like all our systems they
enjoy the same engineering pedigree
that ensures aunique combination
of performance, reliability and value.
Which is, after all, what you should
expect from America's leading
industrial micro systems company.
And to put alittle icing on the
cake, each will indude aone yeaç
on-site, warranty.
To ordeç call the 800 number
below and one of our representatives
will discuss your needs with you, give
you an instant quote on the configuration of your choice. Then the
system will be built to your ordeç
tested, and shipped.
Mission Critical Micros is atrademark of Texas Microsystems Inc.,
all other trademadis mentioned are registered, trademarked or
seivicemarked by their respected manufacturers.

EXCEPT PRICE.
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TEXAS MICROSYSTEM 4108

RUGGEDIZED RACK-MOUNT PC

Features
•Choice of 80286, 80386,80486 processors.
•Perfect for data acquisition, communications
and networking applications.
•8full length ISA slots for industry standard
cards.
•Up to 16MB of RAM on CPU, three halfheight 5.25" bays for floppy/hard drives and
one 3.5" hard drive.
•Super VGA graphics (1024 x768 pixels)
Also supports CGA, EGA.
•1parallel and 2serial ports.
•101-key enhanced keyboard with DIN
connector on rear panel.
•220 watt power supply.
•One yea; on site warranty included.
Specifications

Features
•Choice of 80286, 80386,80486 processors.
•18-gauge nickel plated, steel chassis.
•14 full length ISA slots for industry standard
cards.
•Boards bracketed and braced on all four edges.
•Two 1/0 CFM fans.
•Up to 16MB of RAM on CPU, and five halfheight storage bays for hard drives, floppy
and/or tape backup.
•Super VGA graphics (1024 x768 pixels)
Also supports CGA, EGA.
•1parallel and 2serial ports.
•Built in speakeç door loclç power and CPU
reset switch.
•101-key enhanced keyboard with DIN
connector on front panel.
•225 watt power supply.
•One yeaç on site warranty indudecL
Specifications
•Dimensions: 19"x 22.18"x 6967 Wt. 45 lbs.
•Power 95-132/180-264 VAC, 47 to 63Hz.
•Operating environment.
Temperature: 0°C to 55°C. (32°F to 131°F)
Humidity: To 95% at 40*C noncondensing
Altitude: 15,000 feet equivalent
Vibration: .25G, 5-100Hz operating
5G, 5400Hz non-operating
Shock 1.0G operating at 10 Msec
duration

•Dimensions: 6.5"x 17"x 16.5730 lbs.
•Power 220 Watt, 110 V.
•Operating environment.
Temperature: 0°C to 55°C. (32*F to 131°F)
Altitude: 15,000 feet equivalent

Model

4320
4325
4333

SYSTEMS

Texas Microsystems, Inc.
10618 Rocldey Rd., Houston,Texas 77099
Tel: 713-933-8050. Fax: 713-933-1029

System Prices

System Prices

4216

TEXAS
MICRO

TEXAS MICROSYSTEM 3014

MISSION CRITICAL OFFICE PC

4425

CPU/
MHz-RAM

Storage

Price

$2,900
40MB HD,
1.2 or 1.44MB
floppy
$3,755
386/20-1
40MB HD,
1.2 or 1.44MB
floPPY
$4,530
386/25-1
104MB HD,
1.2 or 1.44MB
floppy
$5,135
386/33-2
104MB HD,
1.2 or 1.44MB
floppy
$5,995
486/25-4
104MB HD,
1.2 or 1.44MB
floppy
'From $2,900 Monitor not included.
286/16-1

Model
3216
3320
3325
3333
3425
▪
From

CPU/
MHz-RAM
286/16-1

Storage

40MB HD,
1.2 or 1.44MB
floppy
386/20-1
40MB HD,
1.2 or 1.44MB
floppy
386/25- I 104MB HD,
1.2 or 1.44MB
floppy
386/33-2
104MB HD,
1.2 or 1.44MB
floppy
486/25-4
104MB HD,
1.2 or 1.44MB
%PPP
$3,825. Rackmount monitor not

Price
$3,825
$4,650
$5,430
$6,040
$6,895
included.

EVEN ORDERING IS EXTREMELY EASY. CALL

1-800-627-8700
Circle 306 on Reader Service Card
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CAD and NetWare 386 Join Forces

I

tused to be that people complained
they couldn't get at mainframe data.
Now the data they can't get at lives on
aPC. Networks abound, and the pendulum is swinging in the direction of central storage again. But few PC programs
share data effectively on LANs. True,
most databases can support concurrent
users. But other categories of software—
CAD, for example, as well as spreadsheets and word processors—typically
cannot. All too often the network ends up
as a speedy file transfer link, not as a
foundation for collaborative work. CADvance 4.0 from IsiCAD aims to change
that.
The latest release of this popular architecture, engineering, and construction (AEC) package makes good on the
promise of multiuser CAD. On a NetWare 386 LAN, CADvance 4.0 goes further: NetWare loadable modules (NLMs)
running on the server handle some of the
database and rendering chores.
To install the program, you'll need

CADvance 4.0
Company
IsiCAD, Inc.
1920 West Corporate Way
Anaheim, CA 92803
(714) 533-8910
Hardware Needed
Server: Sufficient hardware to run
NetWare 286 or 386 or another PC LAN
operating system; math coprocessor
recommended for hidden-line- removal
NLM
Client: AT or compatible with 640K bytes
of RAM, at least 500K bytes
of conventional RAM available after
loading network drivers, and at least 64K
bytes of expanded memory; math
coprocessor recommended for 3-D work
Software Needed
Server: NetWare 286 or 3863.1
(recommended) or other PC LAN operating
system
Client: MS-DOS 3.1 or higher;
network shell
Price
Single-user configuration: $3495
Five-user license (as reviewed): $ 12,000
10-user license: $20,000
Inquiry 1061.
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some of the latest weapons in the arsenal
of DOS computing. CADvance now requires over 500K bytes of conventional
memory after you've loaded your network driver and shell. This means that,
under NetWare, it requires one of the
new high-loading (EMS or XMS) NetWare shells. Unfortunately, it also requires at least one 64K-byte bank of expanded memory. So, on a386 machine
with extended memory, you can't get
away with just the XMS shell. You will
also require QEMM, EMM386, or an
equivalent " limulator" to turn some of
the extended memory into expanded
memory.
CADvance also requires asecurity device—a parallel-port " dongle." Thankfully, you only need one. The dongled
workstation acts as a license server. In
addition to CADvance, it runs aTSR program that monitors the number of active
CADvance users. You can install this
program on more machines than you
have licensed it for, because the license
applies to concurrent users, not to machines.
The Sociology of CAD
IsiCAD has always used CADvance to
target the AEC realm, where CAD drawings coordinate the efforts of avariety of
trades. For example, an architect's floor
plan typically governs the design and
specification of electrical, communications, plumbing, heating, and ventilation
systems. With single-user CAD software, even on anetwork, the designers of
these various systems can't refer to alive
copy of the floor plan.
Under DOS, single-user (or non-network-aware) software can only offer the
limited protection that is afforded by the
file system's read-only attribute. If you
don't turn the attribute on, anyone can
overwrite the floor plan. If you do set the
read-only bit (by means of the ATTRIB
command), no one can write to the file—
not even its author, the architect. Even
worse, there's no advance warning of an
unauthorized attempt to write to a protected document. There is nothing to
prevent you from reading the document
and modifying it in memory; only when
you try to store the file does DOS complain.
What's the answer? Everyone should
be able to view the floor plan, even as the
architect modifies it (see the figure).
The networking extensions introduced

with DOS 3.0—and implemented in all
DOS and non-DOS PC network operating systems—lay the foundation for this
sort of sharing. The architect's program
opens the floor-plan document in denywrite mode, thereby asserting an exclusive right to modify the document. Another program can then open the document in deny-none (or shared) mode
and view it. Should the second program
also try to open the document in denywrite mode—that is, for write access—it
will fail. In that case, the program can
deliver a timely warning, and the user
won't waste any time trying to edit the
file.
In CADvance 4.0, the architect opens
the floor plan by means of the File/
Load command, which (if successful)
confers the exclusive write privilege.
Other draftsfolk on the network can then
open the same document by means of the
File/Ref command, which opens it for
read access as areference file. Reference
files work like underlays. If you're designing the plumbing, for example, you
can use alive copy of the floor plan as a
guide. You can see, and even snap to, the
outlines of the offices, but you can't
select or modify them. There can be reciprocity as well. For example, it might be
useful to cross-reference the electrical
and plumbing diagrams while each of
them also refers to the floor plan. That
way, subsystem designers can monitor
how the evolution of other subsystems affects their own.
Network Consciousness-Raising
Unlike CADvance 4.0, which is actively
network-aware, most PC CAD programs
are passively network-tolerant. Still, file
sharing isn't that tough to implement,
and Iexpect that the competition will
soon follow suit. But there is more to the
story.
Although the reference-file scheme relies only on properties of the networked
file system (and therefore will work on
any PC LAN), CADvance 4.0 puts the
NetWare application programming interface to good use. Generally, with any
NetBIOS LAN or NetWare, a program
that fails to open a file in deny-write
mode can report only that it failed, not
why. In other words, it can report " file in
use," but not "Joe's using the file." Of
course, the latter message is the one that
you really want, and when you are running CADvance under NetWare that's

the one you get. Once you know that
Joe's holding up the show, you don't have
to start yelling or charge over to his cubicle. With the built-in message utility, you
can contact Joe directly or broadcast a
message to all CADvance users on the
network.

Anyone who's tried to print graphics
on anetworked printer or plotter knows
the attendant frustrations. Although you
can redirect LPT or COM ports across
the network, the results aren't always
what you'd expect. With CADvance 4.0,
you can send plot jobs straight into Net-

Ware queues, bypassing the troublesome
middleman. You can attach adescriptive
name to the plot job and queue each job
on automatic hold. That way, aqueue operator can identify each job's priority
and paper requirements and manage the
queue accordingly.
continued

NETWORKED CAD
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(a) CADvance 4.0 lets architects create and revise floor plans
while (
b) computer-systems designers note the location of PCs
in an overlay above the "live" floor plan in read-only mode;

(c) communications engineers add asecond overlay of network
cabling drawings on the live floor plan, and (
d) aFacilities
Manager links objects in the plan to an external database.
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Circle 87 on Reader Service Card

Good Labor Ain't
Cheap!
REVIEW
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SX-OCR
Optical Character Recognition
Software foryour scanner that really works! SX-OCR is fast, accurate and easy to use. Why type
when you can just scan and convert?
The three important features that
make SX-OCR the Best:
.99 +% accuracy
.Fast, easy training module
.Excellent user interface
I
SX-OCR Reads Text
• SX-OCR will automatically "re-type" your
documents, producing text files that work
with your word processor
• SX-OCR handles English and foreign
text, footnotes and headlines, typeset and
typewritten material
• SX-OCR will automate the typing process
- from simple business letters to illustrated product catalogs

SX-OCR Can Learn
• SX-OCR can be taught to read nearly
everything through its trainable recognition process
• In addition, SX-OCR automatically
avoids dirt, boxes, lines, logos and
graphics while converting text images to
ASCII files

SX-OCR Manages Graphics
• SX-OCR uniquely separates graphics
from text in one scan... and remembers
both
• SX-OCR can import and export popular
image formats such as PCX and TIFF

Compatibility
• PC-AT with 640K RAM and 2mb available on hard disk - EMS memory can be
used in place of the hard disk space to
speed up the OCR process - works with
most pc display adapters
• SX-OCR works directlywith the following
scanners: Cannon, HP, Microtek, Panasonic, Ricoh, Umax, Chinon, Zsoft, Princeton, Abaton, AST, Mitsubishi and others;
also will work with any scanner that will
make a. PCX file or abilevel .TIF file

Suggested Retail Price $395.22
Call toll free for special, discount prices
on SX-OCR and selected Scanners

1-800-759-4001
Desktop Technology Corporation
986 mangrove, suite b
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CAD AND NETW ARE 386 J
OIN FORCES

sunnyvale, ca 94086
(408) 738-4001
fax 408-739-3109
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The Visual Database
Networking aside, what sets CADvance
apart from most PC CAD programs is its
ability to link objects in aCAD drawing
with an external . DBF (dBASE-style)
database. According to IsiCAD, anumber of CADvance users describe themselves as facilities managers—that is,
people who must track equipment inventories by location. For these users, CAD
drawings are both pictures and databases. Of course, you can't use standard
database tools to query the specialized
graphical databases that underlie CAD
programs. But with CADvance, you can
link agraphical database to aconventional one.
Since I'm responsible for managing
part of BYTE's editorial LAN, Itested
CADvance's database connection by relating a database of workstations, cabling, and network hardware to an office
floor plan. With dBASE IV (CADvance
requires . NDX index files, so Icouldn't
use my favorite dBASE work-alike, FoxPro), Idefined four databases indexed on
acommon field—the name, or number,
of aCAD object. The first, the Relation
database, links objects in CAD drawings
to . DBF files. The remaining three Instance databases store information about
offices, workstations, and network hardware.
Next Ibegan hooking database records
to objects in my floor-plan drawing. You
can also use the database to search for,
and graphically select, objects in adrawing. Under NetWare 286, that's easier
said than done. You have to supply the
typically machine- generated object
number as asearch key. Under NetWare
386, however, CADvance provides a
server-based NLM that can perform
Structured Query Language (SQL) queries against the . DBF database. So, for example, Iwas able to select all the symbols representing Macintoshes with this
query:
select from workstn where workstn
.vendor = " apple"
What about concurrent access to the database? No sweat. The CADvance record
editor, like the dBASE browser, will
either lock the active record or tell you
that it can't.
While I applaud IsiCAD's database
support, Ihave to admit Ifound these
tools a tad unwieldy. That's partly because it's awkward to switch between
CADvance and dBASE. You can shell to
DOS, and CADvance 4.0 relinquishes all
but a10K-byte stub of itself when you do,
but effective use of dBASE with CAD-

vance really demands 386 DOS multitasking àla Desqview or Windows. Even
then, keeping the drawings and databases in sync takes perseverance. And
the SQL dialect is fairly weak: no LIKE
clauses, no joins, and no subselects that
return more than one value.
On the other hand, although the CAD/
database interaction may not be pretty, it
does work. If you need to mix the two
disciplines, CADvance may be the only
game in town. And the SQL NLM represents agenuine innovation for PC CAD.
It's exciting to see client/server technology begin to stretch the horizons of DOS
computing.
Other Dimensions
The core CAD program in CADvance remains essentially what it was in previous
versions: asolid two-dimensional drafting tool with limited, though useful, 3-D
extensions. You won't be designing next
year's Ferrari coupe with CADvance—
complex surfaces aren't its forte. But it
has all the tools you need to design and
document acommercial office building,
and they're geared for efficient production drafting. Almost all the commands
"nest," so you can always interrupt what
you're doing to zoom, pan, place asymbol, or run amacro program. Mouse buttons do the right thing in most situations.
And things get done quickly.
To boost a2-D drawing into the third
dimension, you assign elevations and
heights and then extrude it. The 3-D
module sports interlocking x,y, x,z, and
y,z grids. You can lock the cursor to any
of these and slide the grids relative to one
another. To reorient the model, you can
choose from aset of standard views, rotate the model relative to any axis, or—
what's most intuitive— set the location
and height of a " camera" and a " target."
You can easily look around and through a
3-D model, capturing views for apresentation. Under NetWare 386, you can even
queue up aseries of snapshots on which
the server will perform hidden-line removal.
A number of PC CAD programs outstrip CADvance's 3-D modeling prowess. But in the final analysis, the spinning teapots that shimmer on screens at
computer graphics trade shows don't
matter much to people who design office
buildings for aliving. CADvance has always been apractical tool for the AEC
professional, and now version 4.0 makes
workgroup CAD equally practical. •
Jon Udell is a BYTE senior editor at
large. You can contact him on B1X as
"Jude!!."
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The time of DOS mainframe has
arrived! Running at ablazing speed
of 21 VAX MIPS, CLUB's award
winning HAWK family, based on
Intel's i486 CPU, achieve the mainframe horse-power that out-performs any RISC or SPARC based
systems in their class.
With such extraordinary value,
price/performance, and compatibility, the HAWK line of systems
break through new benchmark

ii31314:11'
MI73

PERFORMANCE COMPARISON
CLUB
HAWK III

21.0 MIPS

(1486-33)

Compaq Deskpro

20.0 MIPS

AST Premium

20.0 MIPS

(486-331

P486-13)

CLUB
HAWK 11

PC World, Best Buy Award 1989

(1486-25)

16.0 MIPS

For more information call:
Continental USA, Hawaii, and Alaska:

15.0 MIPS

(415) 683-6600

VAX MIPS

and Novell environments.
based computers and peripherals,

been installed in corporations

you receive the widest selection of

world wide. That's why CLUB's

systems from asingle major world

systems are called the Ultimate

of thousands of these systems have

Fax: (415) 490-2687

CLUB Canada, Toronto: (416) 609-8121
International Sales: (415) 683-6623

Combine this with our family of 386

It's no wonder that hundreds

"When it comes to the basics - price,
performance, and ... capacity - ICLUB
delivers outrageous value."

(1486-25)

paq Deskpro

barriers in UNIX/XENIX, DOS,

dass manufacturer.

"CLUB AT prides itself on being an
authorized Novell reseller, making the tower
model agood choice for LAN server applications.... [ CLUB Icombines field-leading
performance, solid construction, and knowledgeable technical support at an exceptionally low price." PC Magazine, February, 1990

Business Computers. Put yourself
on the fast track and call today
for more information.
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Professional developers requie
KnowledgePro
by Knowledge Garden
Introducing the DOOR into
WINDOWS. Knowledge Pro is a
high level object-oriented language
for Microsoft Windows or DOS.
Integration of 00P, Hypermedia
and Expert Systems technology
lets you create applications and
intelligent documents quickly.
Supports DDE & DLL. No runtime
fees for applications.
LIST: $695 (
Windows) PS Price: $
589
LIST: $495 (
DOS)
PS Price: $419
Graphics and Database Toollcits $ 119 cads

FasiFaxts 1419-003

Price
386 Max 5.0
$ 109
386 IDOS Extender by Pharlap 495
189
DESOview 386
1055
F77-EM32 + Lahey Ergo

VM-386
WATCOM C8.0 386 Prof.
WATCOM C8.0 386 Stand.
Zortech C++ 386 Dey.

479
919
839
829
829
95
229
1155
795
865

AI-LANGUAGES
ARITY Combination Package 989
269
LISPC
85
PC Scheme LISP
99
TransLISP PLUS w/source
PDC Prolog Compiler
239
ASSEMBLERS
MS MASM
Turbo Debugger & Tools
Visible Computer:80286
BASIC & ADD-ONS
BAS- C Commercial
dB/LIB Professional
MS QuickBASIC V4.5
QBase
QuickPak Prof. V3.16

105
119
85

COMMUNICATIONS
ADD-ONS
C Asynch Manager 3.0
Essential COMM by S. Mtn.
Greenleaf Comm Library
QuickComm

Clipper 5.0
dBASE IV
dBFAST/PLUS
dBMAN V
dBXL
FoxPro
FoxBASE + - V2.1
OuickSilver
DBMS
Cause Professional
CLARION Prof. Dey. V2.1
D the data language
Magic PC
Paradox V3.0
R:BASE 3.1
DBMS TOOLS &
LIBRARIES

69
139
189

769
189
349
69
429
359

135
119

Matrix Layout
179
MetaDesign by Meta Software 295
Pro- C 2.0w/Workbench Combo735
ProtoFinish by Genesis
279
Show Partner F/X
279

139
259
329
129

DBASE

179

CASE & PROTOTYPERS
Dan Bricklin Demo II
185
EasyCase Plus
275
EasyCase Plus Prof. Pack
365
EasyFlow
Instant Replay III

COBOL
MS COBOL V3.0
Realia COBOL

439

C LANGUAGE COMPILERS
Instant C
Lattice C - 6.0 Compiler
Microsoft C 6.0
Microsoft QuickC
WATCOM C8.0 Prof.
WATCOM C8.0 Stand.

l'a,tFartç 937-001

Visible Analyst

386 DEVELOPMENT

FoxBASE+/386
Metaware High C 386/486
MetaWare Pascal 386/486
NDP Fortran wNM
NDP C - 386
OEMM 386

BLINKER
by Blinkinc
j
"Fastest dynamic overlay linker for
Clipper Summer '87 and 5.0.
Automatically structures overlays
and reduces program memory
requirement by up to 50%.
Features incremental linking in
fractions of asecond, dynamic
overlaying of C & ASM, source
code of Clipper profiler for
performance analysis, memory
defragmentation, "burning in" of
Clipper environment variables/
serial numbers and creation of
demo versions.*
1,IST: $ 189
PS Price: $179

AdComm for Clipper
Artful.Lib
BALER Spreadsheet Compiler
CLEAR + for dBASE
Comet Multiport
dBASE BlackBox
dBASE Online
BRIEF w/dBRIEF
dBX/dBport
dGE 4.0
dQUERY MU
dSalvage Professional
FLIPPER Graphics Library
FUNCky.LIB
Genifer - code generator
Net Lib
Pro Clip
R&R Relational Reportwriter
R&R Code Generator
Scrimage
SilverComm Library
SilverPaint

550
499
315
275
209
495
279
399

499
549
359
379
479
499

279
200
399
179
119
65
129
Call
549
279
179
195
179
179
269
229
149
139
129
139
229
100

THE PROGRAMMEM SHOP

HALO Professional
by Media Cybernetics
HALO Professional is the new
graphics tool for developers of
large, complex applications. No
other graphics library offers you as
many ways to break the 640K
barrier.
• 200 powerful graphics subroutines
•DOS Extender support

• Support for todays most powerful
language compilers
• International character support
• Efficient memory usage
• Support for popular graphics adapters,
printers, image scanners, and plotters
• Supporting Programmers Guide and
documentation
LIST: $595
PS Price: $519
FasiFaxis 86-044

AUTOMATUANYTIME
by Complementary Solutions, Inc.
AUTOMATE/ANYTIME, the
Invisible Operator for your PC, is a
new job- scheduling utility that
automatically runs just about any
software program you use,
including Procomm, Fastback,
dBASE, Norton Utilities, plus
many other DOS programs. It
executes batch file and Keyboard
Macro jobs and includes abuilt-in
backup utility. An easy to use,
menu- drive program, AUTOMATE/ANYTIME runs on single
and networked PCs.
LIST: $ 149
PS Price: $139
FasiFaxts 3183-001

vEDIT

PLUS 3.40
by Greenview Data, Inc.
The new VEDIT PLUS programmer's editor integrates your
favorite compilers, assemblers,
linkers, debuggers and Make
programs to really speed
development. Its uni_que memory
manager swaps out TSRs and
network drivers during compilation. Features multi- file editing,
windows, pull- down menus,
mouse support, undo, regular
expressions, apowerful macro
language, and complete
configurability. Exceptional speed
for editing even multi- megabyte
text and binary files.
LIST: $ 185
PS Price: $159
Fos:Feuds 25-007

1800 421 8006

morJhan just products...
Sourcer 486

Commenting Disassembler
by V Communications, Inc.
Generate detailed commented
source code and listings from EXE,
COM, device drivers and memory!
Built in data analyzer and simulator
separates code from data.
Provides detailed comments on
interrupts, I/O ports and much
more. Supports code written for
8088 through 80486 processors
and math co- processors. With the
BIOS Pre- Processor, obtain
detailed commented listings on
each BIOS ROM in your system.
LIST: $ 170
PS Price: $ 149
FastFaits 924-018

The Forval SA14400
by R.L. Couch & Company

The Forval SA14400 is one of the
fastest dial- up modems available.
With V.32bis/14,400hps base
speed and V.42bis/MNP5
standard datacompression, this
modem provides the maximum
data- transfer rate. V.42/MNP2-4
error correction ensures data
integrity. Compatible with all dial
up standards including V.32 and
V.22bis, the SA 14400 is
upgraded over the phone giving
you the Modem with aFuture".
An internal PC version is also
available. A communications
package is included.
LIST: $ 1245
PS Price: $ 995
FastFaxi,s 2945-002

Greenleaf Comm Library
by Greenleaf Software
The Greenleaf Comm Library is an
asynchronous communications
library w/ interrupt-driven, circular
buffered service for up to thirtyfive ports. Features include:
Modem control functions,
XMOOEM, YMODEM, & KERMIT
protocol support; XON/XOFF &
RTS/CTS flow control & security
against data loss. CommLib"'.
offers support up to 115Kbaud.
Included free; source and
PDOPlus Online Help System.
Supports all major compilers.
LIST: $ 359
PS Price: $329
FaslFaxts 55-007

rc zst
by Group 1Software

Are

Melee

Mailing List Management—
Discover how you can professionally manage your mailing
list on your IBM compatible PC
and save money with ArcList and
AccuMail, two powerful, easy- touse programs that offer you:
address correction and standardization • duplicate recognition • list
merge/purge • postal presorts • file
maintenance ' label design and
printing • and more. Boost your
mailing list's deliverability, and
performance!
LIST Price: $695
PS Price $635
FastFaxls 1566-001

85

Tom Rettig's Library
Ul2 Developer's Release

479

DEBUGGERS/
DISASSEMBLERS
DASM

225

Dis Doc Pro

229

Multiscope for DOS

149

Periscope IV

Varies

RE:Source by Genesoft
SoftProbe 86/TX

119
345

Sourcer 486 w/BIOS pre-proc. 149
Trapper
189

DEVELOPMENT TOOLS
ASMFLOW

89

GENERAL ADD -ONS
C Tools Plus - V6.01

98

C Utility Library

189

Greenleaf SuperFunctions

239

Opt-Tech Sort

119

Turbo C Tools by Blaise

109

GRAPHICS
Bar Code Library w/Source

369

Essential Graphics v3.0

349

GraphiC
graphics- Menu

319
165

GSS Graphics Dev't Toolkit
HALO

699

HSC Sunscan
LaserControl

289
139

MetaWINDOWS
MetaWINDOW/PLUS
PCX Programmer's Toolkit

209
289

279

C-DOC

139

CLEAR+ for C
Cedan

169
349

Buzzwords dANALYST

269

The Documentor

245

Hyperinterface II Combo

239

Aegis

INSIDE!

119

ALL Chargecard

399

MKS Lex & Yacc

199

MKS RCS
PC- Lint

175

Capital Equipment Corp.
OS/RAM32 OM

225

Plink/LTD

439

120

229

HARDWARE

OS/RAM8 OM
OS/RAM4 OM

55

299
179

PolyMake

159

DigiCHANNEL COM/8i

875

PVCS Professional
ROM- Link

439

DigiCHANNEL MC/8i

949

339

.RTL INK - by Pocket Soft

279
419

DPT
SmaiiCache ST506

1099

.RTLINK Plus
Source Print

97

TLIB 5.0 Version Control

125

Zortech C++ Tools

Call

EDITORS
BRIEF

Call

Cheetah

195

Epsilon

119

KEDIT

139

()Edit TSR

89

Sage Professional Editor

249

SPF/PC - V2.1

129

Vedit +

139

SmartCache RLL

1099

SmartCache ESDI

1099

Disk Mirroring Module
Model 10 UPS

169

Model 20 UPS

319

Model 40 UPS

699

AccuCard

209

AccuSaver
EtherCard Plus

69
239

EtherCard Plus/A

349

Erasable Optical Drive

Call

Hardlock Kit by Glenco

369

IIT Adv. Math Coprocessors
3C87-25

EXPERT SYSTEMS

685

Emerson UPS

450

Eclipse 386

560

3C87-33

559

Exsys Professional
Logic Gem by Sterling Castle

695
89

2C87-20
2C87-12

329

Personal Consultant Plus

1999

FILE ADD -ONS

279

Intel Math Coprocessors
80387-25

555

80387-33

675

Accsys for Paradox w/source 739

JT Fax 9600

CBTREE

179

KickStart I

179

C- Data Manager

279

KickStart II

399

CodeBASE 4

279

KickStart Ill

COL - w/ source

359

LANStor LAN150S

1599
3295

595

689

c- tree by Faircom - source

329

LaserStor WORM Drive

C-TRIEVE

229

Personal Modem 2400

179

db_FILE/RETRIEVE - SU

199

Faircom Toolbox Prof.

889

0X/12K Modem
OXN.32c Modem

699

Faircom Toolbox Special

539

Seagate ST- 125-1 20M

299

WKS Library
XOL

149

Seagate ST- 4096-1 80M

639

649

Seagate ST- 251-1 40M
SentinelScout ( kit of 10 keys)

339
265

FORTRAN
FOR_C w/source
Lahey FORTRAN F77L

789

Lahey Personal FORTRAN

Call

MS Fortran Opt. Compiler

309

RM/FORTRAN

499

THE PROGRAMMERS SHOP

549

SpeedStor AT 320S

1349

1999

Smartmodem 2400 ( Ext.)

359

The Shadow SVGA1024K

319

VGA WONDER 512K

359

1-800-421-8006

The Programmer's Shop is
MICRO PLANNER
by Micro Planning International

GEOGRAF Professional
by GEOCOMP Corporation

MICRO PLANNER with it's unique
graphic interface will have you
building astep-by-step model of
your pofject in less then aday,
allowing you to create impressive
reports- including PERT charts and
bar charts-that look as powerful on
paper as on the screen. From %g
there, Critical Path Method will
4'
calculate start dates and deadlines. 1
forecast bottlenecks, and optimize ;¡
crucial resources. MICRO
PLANNER is available for PC's &
Mac's with interchangeable files •
between machines.
LIST: $595
PS Price: $449 1
FastFaxis 1387-003

GEOGRAF is agraphics library of
subroutines which allow you to
create customized graphics from
within your own code. GEOGRAF
is available for most C, BASIC, and
FORTRAN compilers. Includes:
13 fonts, four line types, unlimited
data points, real-time graphs and
batch processing. Device
independent routines and over 250
printers, plotters and video screens
are supported!
LIST: $ 325
PS Price: $319
Fast',axis 1037-001

TEXT SCREEN ADD-ONS

NETWORKS
dBXIJLAN

519

AEWINDOS

459

Btrieve Dev. Kit

479

C Communications Toolkit

129

Netware SQL

519
239

C Worthy w/Forms w/ARCH
Greenleaf DataWindows

359
339

HI- SCREEN XL Professional
MEWEL Window System

289
169

Netware C Interface

OBJECT -ORIENTED/C++
Intek C++ 80386
SmalltalleV

469
85

Smalltalk/V-286

185

Turbo C ++
Turbo C ++ Prof.

159
259

POWER SCREEN by Blaise

169

VC Screen - painter
Vermont Views Obi. + source

119
819

UNIX/XENIX

179

Zortech C ++ w/ source

269

C++ Compiler for Unix 386

Zortech C++ Debugger
Zortech C ++ Dev. Edition

150

by Zortech
C++ for Unix by
SCO of Canada

OS SUPPORT
DESQview

109

OS/286

589

OTHER LANGUAGES
Logitech's Modula2Dey. Syst.229
TopSpeed Modula2

189

StonyBrookProf. Modula2

249

OTHER PRODUCTS
Carbon Copy Plus
Dan Bricklin's PageGarden
Fast!

159
89
89

Flow Charting III

199

HEADROOM
HiJaak

89
139

LapLink III

129

Link & Locate ++ - ROM MSC 349
Math Advantage

475

Norton Utilities 5.0

149

pcANYWHERE IV

159

PC Tools Deluxe 6.0

119

PC-KWIK Power Pak
Pre Cursor

119
96

Remote2

139

SpinRite II

89

System Sleuth

89

The Duplicator Toolkit-Pro 3.0 119
Time$heet Prof.

135

TURBO PASCAL
Turbo ASYNCH PLUS

119

Turbo Pascal 6.0 by Borland

Call

Turbo POWER TOOLS PLUS 98
Turbo Professional
109

A superior alternative to dBASE,
dBXL relational database is an
easy to use interpretive environment adding extended language
(XL) features to the dBASE
language. It includes WordTech
R&R Relational Report Writer, full
dBASE compatibility ( files &
syntax), and special menus for first
time database builders. Also has
memory swapping, advanced
memo field handling, macros, true
windowing multi- dimensional
arrays, graphing and EMS support.
Requires 440K memory.
LIST: $ 2/19
PS Price: $189
FastFaxts 971-003

99

Vitamin C - source, menus

Zinc Interface Library

399

dBXL
by WordTech

439
829

Computer Innovations C++

469

db_FILE/RETRIEVE MU
ESIX Systems

499

ESIXN 386 Dev. ( 2user)

569

ESIXN 386 Dev. unitd

769

HiJaak Release 2.0
by Inset Systems Inc.
HiJaak 2.0 is agraphics
conversion and capture utility that
translates more than 36 graphics
file formats. HUaak provides
batch conversion capability from
the DOS command line or from
the user interface. Supported
formats include GEM, PICT 1&II,
CGM, HPGL, PIC, DXF, PCX,
MAC, TIF, and support for more
than 16 group 3 fax devices. A 5K
pop-up provides capture function
of text screens, graphics screens,
and laser printer output.
LIST: $ 199
PS Price: $ 189
FaaFaxts 1085-003

Guidelines C++ for 386 V2.0 479
Informix SOL
Varies
Interactive Systems
Architect Wrkstn Platform

1199

Architect Wrkstn Developer 1850
Norton Utilities for Unix

279

Oregon C++ by Oregon SW

979

WordTech Quicksilver Diamd. 839
XENIX 386 Dev. Sys.

WINDOWS & OS/2
Actor 3.0

639

Brief for OS/2

Call

Case: W Corporate Version
Case: PM ( for Cor C+++)

905
1469

C_talleViews

419

C-Trieve/Windows

349

dBFAST/Windows
Graphics Server SDK

315
455

Instant Windows

895

KnowledgePro Windows

589

MKS Toolkit

229

MS Windows 3.0

119

MS Windows DDK

365

MS Windows SDK
Multiscope OS/2 Debugger
Multiscope Windows Debug
Object/1

365
375
315
895

OS/2 PM Toolkit
Smalltaliev PM

369

Tempo for Windows

469

CLEAR+ for dBASE
by Clear Software, Inc.
CLEAR helps dBASE
developers understand
and document their code
by automatically
producing these highresolutions diagrams:
program flow charts,
systems tree charts, and
formatted source listings
While it processes dBASE applications, CLEAR analyzes program's
logic and reports logical inconsistencies and synactical errors. CLEAR
supports all the dBASE dialects and versions.
LIST:

$199.95

PS Price: $179

FastFaas 873-006

89

THE PROGRAMMER'S SHOP 1-800-421-8006

your source for solutions!
Vitamin C

dBASE IV 1.1

by Creative Programming
Easily create aspectacular user
interface with the most versatile
and powerful C library available.
Functions include overlapping
virtual windows, data entry fields
and forms, multi- level pop-up and
pull-down menus, context
sensitive help, a pop-up text
editor, and much more! Even
library source is included, and
applications are royalty free.
Available for DOS, OS/2, Unix,
Xenix and VAX.
4 LIST: $ 225
PS Price: $169

by Ashton-Tate
Introducing dBASE IV version 1.1.
New Dynamic Memory Management System reduces memory
requirements to 450K. Built-in Disk
Caching Option uses expanded or
extended memory. Control Center
provides easy management of data
for novices. For the developer, new
language enchancements have
been added. An Automatic Code
Generator produces structured
code for any object and an
integrated Debugger/Editor
streamlines development process.
LIST: $795
PS Price: $549
FasiF axis 1601-019

FasiF axis 0031-007

wer111111111111111111111111111110--mmunkr' ,

dBMAN V
by Versasoft Corporation
dBMAN Visa dBASE III Plus
compatible relational database
management system which allows
dBASE applications to run on over
40 UNIX, and non- UNIX platforms.
Applications are fully portable
across platforms. It features
windows, menus, UDFs, arrays,
data security and more. It's report
generator creates columnar and
multiline reports without
program mino. Report layouts are
designed in bands" and edited by
simple keystrokes. dBMAN V
compiler supports macros.
Runtime license is available.
LIST: $ 295
PS Price: $275
FaslF ads 1292-001

THE
PROGRAMMERS SHOP
CATALOG is the definitive

BALER
by Baler
The BALER Spreadsheet Compiler
turns . WK1 worksheets into
tamper- proof, standalone
executable programs. BALER is
easy to use—if you can use Lotus
1-2-3, you can use BALER. It is
compatible with nearly all the
commands and functions of your
spreadsheet, including all of the
Lotus Advanced Macro commands. Save time with the speed
of executable files. Save money
since users don't need the original
spreadsheet program. And
BALER is royalty free!
LIST: $495
PS Price: $399
FasiF axis 0808-002

What is FastFaxts?
Meer CÉe,ae

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 and await your instant print out of product literature.

Call 617-740-0025 from any fax phone!

PRIM;11/431Mlat'S.,SH()P

800-421-8006
.\limmummum

National Accounts
800-446-1185

him=

5 Pond Park Road, Ilingham, MA 02043 • Canada 800-446-3846 • Mass. 617-740-2510 • FAX: 617-749-2018
Credit card orders processed only when product is shipped. All prices subject to change. Intl. prices will vary.

BY1290

SUBJECT:
V.P, Engineering

PROBLEM:
Your competitor has
announced the product
Your Engineering team isn't
even working on it.
Your customers want it now.
What's your answer?

SOLUTION:
MICRONICS
Today, time-to-market is
everything. Everyone
wants the latest technology.
You have to have aproduct
when the demand is hot.
And it has to work.
Before investing time and
money now, and still miss
the window, turn to
Micronics for your system
board needs.
Dedicated to advanced
engineering, Micronics has
afull line of 80386 and
80486 ISA/EISA products.

We provide excellent
time-to-market and
superior design without

Micronics is your answer.
Give us acall today.

sacrificing performance
or reliability. In fact, we
have aproven record
with hundreds of
thousands of system
boards in the field today.
Our own designs, FCC
certification, complete
compatibility testing and
less than 1% field failure
rates make Micronics
system boards the
industry leaders.

Circle 366 an Reader Service Card

MICRONICS
OMPUTEMS

INC

The Power
232 E. Warren Avenue
Fremont. California 94539
(415) 651-23(X)
Fax ( 415) 651-5666

SYSTEM

Roger C. Alford

REVIEW

NCR's S486/MC33 Has Unique
Approach to Reliability

T

he new 33-MHz i486-based systems are increasingly taking over
tasks that were previously dedicated to minicomputers and RISC-based
workstations. The latest entry from
NCR's Workstation Products Division,
the S486/MC33, is no exception. This
system has been designed from the
ground up for high performance, maximum expandability, and unmatched reliability. It is also one of ahandful of 33MHz i486-based systems with the Micro
Channel bus architecture.
All this performance, expandability,
and reliability come at aprice. The base
price for the S486/MC33 is $ 13,995,
which includes only the base unit and a
single 31
/2
inch 1.44- megabyte floppy
disk drive. The BYTE evaluation unit
included 16 MB of error-correcting
DRAM ($ 8400), an NCR SCSI host
adapter board ($500), a670-MB Maxtor
SCSI hard disk drive ($6500), a 16- inch
Super VGA monitor ($ 1995), akeyboard
($100), and MS-DOS 4.01 ($ 150), for a
total system cost of $31,640.
While this price will keep away most
home computer users, it is in the price
range traditionally accepted for minicomputers and high-performance workstations, where increased productivity
can quickly pay back such investments.
The system also incorporates reliability
features not found on any other 486 system, and it is backed by the quality and
service that NCR has become known
for— second not even to Big Blue.
The size of the S486/MC33's tower
case is substantial: At 29 by 29 1
/ by 71
2
/
2
inches and aweight of 83 pounds with a
hard disk drive, it seems to be trying hard
to match the system's hefty price tag (see
the photo). Nevertheless, the well-designed chassis is tailored for easy access
and uncompromised expandability. It includes nine drive bays, four memoryboard slots, one slot for the SCSI controller, one 16-bit Micro Channel expansion
slot with video extension, and six 32-bit
Micro Channel expansion slots.
Once unlocked, the system cover
glides easily along guide rails to provide
ready access to the system internals. You
can remove it completely for accessing
the drive bays. Rollers at the front and
rear bottom of the cabinet let you easily
tip and roll the system.

As the size of its case suggests, the NCR S486/MC33 has plenty of room for
expansion. It is also one of the fastest 33-MHz 486 systems BYTE has tested.

Bulletproof Design
The main processor board is impressive.
Built almost entirely with surface-mount
technology for reduced size and greater
reliability, the large board includes an
i486 processor, a Weitek WTL4167
math coprocessor socket, a600- by 800pixel Super VGA video controller with 1
MB of RAM, afloppy disk drive controller, two serial ports, one parallel port, a
PS/2-style mouse port, and 12 expansion
slots. Oddly, the two serial ports are
brought out to asingle 25-pin connector.
The first port, COM1, uses the IBM RS232C pin-out. To use both ports, however, you must connect the included Y
cable to the system's serial connector,
which then provides you with separate
connectors for COM1 and COM2.
Because DRAM chips require periodic refreshing of on-chip capacitors to
maintain stored bit values, they are prone
to occasional bit loss from such things as
alpha particle hits (naturally occurring
background radiation). As the amount of

memory in a system increases, so does
the likelihood of bit losses, with singlebit losses being the most common.
High-end computers such as the S486/
MC33 typically incorporate a lot of
memory— often 16 MB or more— so
NCR decided to design the memory subsystem for greater reliability. Instead of
the simple parity-detection circuit found
in most PCs, the NCR memory boards
incorporate error detection and correction circuitry, which is capable of correcting any single-bit errors that occur on
the fly and can also detect and notify the
processor of any double-bit errors. So if
you're wondering why the 16-MB memory board costs more than your entire
PC, it's because NCR designed it for reliability with acapital R.
NCR offers 4-MB and I6-MB memory boards for the S486/MC33. With
four available memory slots, the system
supports 64 MB of memory. The memory board slots are uniquely designed,
with connections to both the processor's
DECEMBER 1990 • BYTE
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DOS BENCHMARKS
4 Worse
NCR S486/MC33

5.3

APPLICATION LEVEL PERFORMANCE

4.8

5.6

6.4

13.0

Better I>

13.4

57.8*

AST Premium 486/33

52.6

Everex Step 486/33

49.7

Club American Hawk Ill

49.4

IBM PC AT

7.0

D

Word

Desktop

Processing

E

n

L_J

Publishirg

1 Worse

Database

Scientific/

Compilers

II CAD

D

Engineering

LOWLEVEL PERFORMANCE

II Spreadsheet

Better

32.7

NCR S486/MC33
AST Premium 486/33
Everex Step 486/33
Club American Hawk Ill
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I
II CPU LI
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Disk
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•For application and low-level benchmarks, results are indexed and show relative performance, for each
individual index. an 8- MHz IBM AT running MS-DOS 3.30 = 1. For all benchmarks, higher numbers
indicate better performance.

CONVENTIONAL BENCHMARKS
LINPACK
Dhrystones
(single) (Dhry./sec.)
(
MFLOPS)
NCR S486/MC33

0.8822

26929.4

Everex Step 486/33

0.8959

26912.9

Club Hawk III 486/33

0.9263

27472.3

AST Premium 486/33

0.8947

25849.4

The BYTE low-level benchmark suite identifies performance differences between machines at the hardware level; the application benchmarks evaluate real- world performance by running astandard test suite
using commercially available applications Application indexes include tests using the following programs: Word processing: WordPerfect 5.0; Desktop Publishing: Aldus PageMaker 3.0; Database: Borland
Paradox 3.0 and Ashton-Tate dBASE IV; Compilers Microsoft C 5.1 and Turbo Pascal 5.5, CAD: AutoCAD release 10 and Generic CADD level 3 1.1.5; Scientific/Engineering: Stata release 2, MathCAD 2.5, and
PC-Matlab 3.5f; and Spreadsheet: Lotus 1-2-3 release 3.0 and Microsoft Excel 2.1.
The BYTE Lab introduced version 2.0 of the DOS benchmarks in the August issue (see " BYTE's New
Benchmarks New Looks, New Numbers"). Benchmark results for machines reviewed under previous
versions aren't directly comparable. To obtain acopy of the benchmarks, join the listings area of the
byte.bmarks conference on BIX or contact BYTE directly.

UNIX BENCHMARKS

NCR S486/MC33

0.8

2.9

2.2

1.3

1.3

11.3*

2.6

AST Premium 486/33

9.8

Everex Step 486/33

10.4

Club American Hawk Ill

10.7

Everex Step 386/33

6.0

C

Compiler

E

DC Arithmetic

D

Tower of Hanoi

E

System Loading

D

Dhrystone 2 a

Floating Point

•The graph above summarizes the results of the Unix benchmarks (version 26). All results are indexed to show relative performance; for each test. an Everex Step 386/33 running Xenix
2.3.1 - 1. The cumulative index is formed by summing the indexed performance results for the tests. Comprehensive results are available by contacting BYTE
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NCR's S486/MC33 HAS UNIQUE APPROACH TO RELIABILITY

NCR Model S486/MC33
Company
NCR Corp.
Workstation Products Division
1700 South Patterson Blvd.
Dayton, OH 45479
(513) 445-5000
Components (as reviewed)
Processor: 33- MHz Intel 1486; socket for
33- MHz Weitek WTL4167
Memory: 16 MB of error- correcting
DRAM, expandable to 64 MB;
reprogrammable BIOS in Flash EPROM
Mass storage: 670- MB 12- ms Maxtor
SCSI hard disk drive; Teac 31
/
2inch 1.44MB floppy disk drive
Display: 16- bit Super VGA controller on
motherboard; 16- inch Super VGA color
monitor
Keyboard: IBM Enhanced 101- key
I/O interfaces: Dual serial port; parallel
port; PS/2 mouse port; video port;
keyboard connector; SCSI port; one 16bit and six 32- bit Micro Channel expansion
slots
Price
$31,640
Inquiry 1107.

local bus and the Micro Channel bus.
This dual-ported design permits Micro
Channel bus masters to access the memory, in addition to the i486 itself. The
memory subsystem is designed for interleave operation for improved performance, typically averaging less than one
wait state. There is no secondary cache
in the system; instead, the system relies
on the i486's own 8K-byte four-way setassociative cache.
Like its main memory subsystem, the
S486/MC33's ROM BIOS is unique. As
with most computers in this performance
range, the BIOS is placed into shadow
RAM for faster operation after boot. Unlike other systems, however, the S486/
MC33 uses a flash EPROM to store its
BIOS. Unlike conventional EPROMs,
flash EPROMs can be electrically erased
and reprogrammed in the system. This
allows NCR to change or upgrade the
system BIOS simply by inserting adisk
with the new BIOS and running autility
to program the flash memory. No more
replacing BIOS EPROMs.
A vertical backplane runs almost the
full height of the case along the back of
the drive bays. A " drive carrier" is
mounted to each drive, which then slides
into adrive bay and connects the drive to
the backplane. The backplane is cabled

to the SCSI host adapter board and the
floppy disk drive interface connector on
the main processor board. The top two
half-height drive bays are reserved for
31
/2
inch floppy disk drives or a tape
drive. The remaining four half-height
bays and three full-height bays are available for SCSI devices, including hard
disk drives, optical disk drives, and tape
drives. The SCSI host adapter board can
support up to seven devices simultaneously, and it includes an external connector for connecting to SCSI devices
outside the S486/MC33 cabinet, such as
scanners and laser printers.
NCR offers several SCSI hard disk
drives, optical drives, and tape drives for
its S486/MC33 system, including a327MB hard disk drive, a670-MB hard disk
drive, a600- MB CD-ROM drive, a200MB tape drive, and a320-/525-MB tape
drive. On the flexible side, only the 31
/2
inch 1.44-MB floppy disk drives are offered. NCR also offers anon-SCSI 80-/
120-MB tape drive that installs in the
lower floppy disk drive bay.

486/33 (at 7.4). The Everex Step 486/33,
however, showed ahigher performance
level, probably because of its secondary
cache, with aCPU index of 9.0.
NCR is one of the largest manufacturers of SCSI controller chips, so it isn't
surprising to find that the S486/MC33's
SCSI disk subsystem outperforms those
of all the other systems in its class. In
contrast, the S486/MC33's VGA video
circuitry, while still fast, lags slightly
behind all its competition.
In addition to admirable performance
in the low-level benchmarks, the S486/
MC33 also outperformed the other 33MHz 486 systems in most of the application-level benchmarks. It was slightly
lower only in the desktop publishing and
word processing benchmarks.
The S486/MC33 also performed well
on the BYTE Unix benchmarks. Its 11.3
cumulative index was almost twice that
of the baseline Everex Step 386/33.

A World-Class System
The S486/MC33 is clearly designed for
the world market. Its 385-watt power
supply, for example, is an auto-switching
unit that works properly at anominal 115
volts or 230 V and at 50 or 60 Hz. NCR
also offers keyboards for nine different
languages, and the installation manual is
presented in five languages. The system
documentation consists of several manuals, and, as expected from acompany
like NCR, all of them are complete, well
organized, and heavily illustrated.
The keyboard, with its PS/2-style connector, has a very nice feel but no key
click. The 16-inch monitor included with
the evaluation unit also provides agoodquality display, with sharp images and
good color renditions.
The system comes with aset of utility
and driver disks. These include complete
system diagnostics, setup utilities, and
device drivers. There are device drivers
that support the enhanced video modes,
as well as SCSI drivers for OS/2 and
Unix. Iran the system using the MSDOS 4.01 operating system that came
with the evaluation unit. Isaw no evidence of any compatibility problems
after running numerous DOS applications on the system— it just ran very fast.

A Step Ahead of IBM
The S486/MC33's design has been well
thought out and well implemented. Traditional IBM customers will feel right at
home with the high-quality construction,
reliable design, complete documentation, and Micro Channel architecture. In
addition to high performance and multiple-master support, Micro Channel offers the ability to configure plug-in
boards via software, without having to
use jumpers and DIP switches.
Until recently, IBM offered little to
compete with the S486/MC33. IBM's
PS/2 Model 70 486-B21 is merely the
company's Model 80 386 design with an
i486 processor card replacing the 386
card. It has no system optimization to
take advantage of the i486's features.
Its good points notwithstanding, the
S486/MC33's price must be reckoned
with. To justify that price tag, its performance and reliability must result in savings for the user. Based on the performance results, this should be the case for
many users. For example, the S486/
MC33 is well positioned as a high-end
network server, where its high processing speed and fast disk accesses will keep
even large networks running with minimal downtime. The S486/MC33 will
also shine as an engineering workstation, where complex calculations can tax
the CPU. •

How Fast Is It?
The S486/MC33 proved to be one of the
fastest systems ever tested by the BYTE
Lab. With aCPU index of 8.0, the system is faster than both the AST Premium
486/33 (at 7.2) and the Club Hawk III

Roger C. Alford is the president of Programmable Designs, a Michigan-based
consulting firm. He is the author of Programmable Logic Designer's Guide
(Howard W. Sams & Co., 1989). You can
reach him on BIX do "editors."
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Now you can afford to

•Suggested U.S. list price. Por Macintosh interface, add $125. 01990 Hewlett-Packard Company

PE12033

show your true colors.
No longer does your world
have to be black and white.
With millions of different
color shades produced by
high-quality inkjet technology the HP PaintJet
printer family makes it easy
for you to look brilliant.
Better yet, it doesn't take
much green to get this
kind of color. Only $1,395*
for the PaintJet. Or for
even faster printing, larger
formats, and more font
capabilities, only $2,495*
for the PaintJet XL.
Of course, HP PaintJets
are DOS and Macintosh
compatible. Work with all
your favorite graphics software. And print on transparencies as well as paper.

'
WA À

So call 1-800-752-0900,
Ext.1632 for your nearest
authorized HP dealer. And
get afirsthand demonstration of what the PaintJet
family can do for your
business communications.
You'll be surprised how
high you can fly with color.

U/3

HEWLETT
PACKARD

There's more to comparing
LaserJet printer sharing options
than just the name
Pacific Data Products
Pacific Connect' 1

Hewlett-Packard
HP ShareSpool ®

Price

$399

$495

Upgradeable
memory
buffer

Yes

No

Cables and
adapters
included*

Yes

No

Centronics
interface

Yes

No

Warranty

Lifetime

Two Years

D

on't settle for less just
to buy the HP name. For
LaserJet printer sharing
devices that offer you more
features for less cost, choose
Pacific Connect from Pacific
Data Products. It's the low
cost way to give up to five
PC or four Macintosh users
access to aLaserJet Series II,
IID, III or IIID printer.
Completely transparent
to users, Pacific Connect is
easy to install and use. It
even comes with four cables
and serial adapters. And to
handle large print files or to
spool documents sent simultaneously to the printer, its
memory buffer is upgradeable from 256k to 1.25 MB.
To learn how you can get
more for less, call your
nearest dealer or contact:
Pacific Data Products,
9125 Rehco Road, San Diego,
CA 92121, (
619) 597-4609,
Fax (619) 552-0889.

PACIFIC
DATA
Pacific Connect includes two 25 ft serial cables, two 50 ft serial cables and four DB-25 to Ri 11 connectors. Prim are suggested retail list price. Pacific Connect is
atrademark of Pacific Data Products, Inc. ShareSpool is aregistered trademark of Extended Systems, Inc. All other company and product names are
trademarks of the company or manufacturer respectively_ S.)1990 Pacific Data l'roducts, Inc.
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DR DOS Offers Hope
for the RAM-Crammed
C.s>chkdsk
WWII in drive C does not have o label
67,926,816
92.168
118,784
28,899,872
77,824
47,538,176

bytes
bytes
bytes
bytes
bytes
bytes

total disk space
in 3 hidden files
in 51 directories
in 679 user files
in bad sectors
available on disk

DR DOS can reclaim upper
memory and locates the
DOS kernel in high memory
to give you more work-space
memory than you get with
MS-DOS.

655,344 bytes total memory
648,864 bytes available

C,$)ver
DR DOS Release 5.8
C:\>_

W

hile you can use various expedients to break the 640K-byte
straitjacket that MS-DOS imposes on RAM, the most straightforward
way is to switch to anew operating system. But then you would have to abandon
your MS-DOS applications and learn
new ones—and that's not avery popular
course.
But there is amiddle ground, and Digital Research, Inc. (DRI), the firm that
was behind the CP/M operating system
in the 1970s, has provided it with DR
DOS 5.0. This $ 199 operating system for
PCs and compatibles is aprecise emulation of MS-DOS—no small feat—with
embellishments that will interest users
who need to load an application, ahardware driver (e.g., anetwork interface),
and aTSR program all at once, but need
more than 640K bytes to do it.
Itested DR DOS on a 16-MHz Club
American 386 with Hercules graphics, a
40-megabyte 28-millisecond hard disk
drive, and 4MB of RAM.
Iinstalled DR DOS with asetup command that demands little of the user, and
it ran immediately. No disk reformatting
was necessary. DR DOS automatically
loaded its own version of all the MS-DOS
command and utility files ( using the
same names that DOS uses), plus afew
extras. The only incompatibility with my
existing MS-DOS CONFIG.SYS file
was that DR DOS wanted all text in the
file to be in uppercase letters. Aside from
slight differences in some of the screen
messages (and the ECHO command's
producing a carriage return, disrupting
any carefully positioned AUTOEXEC
.BAT screen menus you have written),
you'd need the VER command to reas-

sure yourself that you're in anew operating system.
But there are differences—potentially
big ones—in the way the two operating
systems handle RAM.
Down Memory Lane
To illustrate what DR DOS does, I'll define some terms and map out the tortured
world of PC memory. Conventional
memory is the first 640K bytes (655,360
bytes) of RAM. You generally can't use
all of it for applications, since DOS and
various device drivers must consume
some of it. (With MS-DOS 3.3, Iusually
end up with 542,848 bytes available; this
is called the transient program area.)
The amount of available memory is important, because PC software can normally run only when it's in conventional
memory.
Meanwhile, the 384K bytes between
640K bytes and 1MB ( 1024K bytes) is
called upper memory. RAM above 1MB

DR DOS 5.0
Company
Digital Research, Inc.
70 Garden Court
Monterey, CA 93942
(408) 649-3896
Hardware Needed
IBM PC, XT, AT, or compatible
Price
$199
Inquiry 1064.

is called extended memory (
unless you're
talking about expanded memory, which
swaps pages of RAM in and out of conventional memory). The first (or lowest)
64K bytes of extended memory is called
high memory and should not be confused
with upper memory.
DR DOS takes advantage of the fact
that while upper memory is reserved for
video RAM and the ROM BIOS, much of
it remains unused. The amount that is
unused varies with the configuration of
the machine and the kind of video you're
using, but it's probably more than 100K
bytes between the VRAM and the ROM
BIOS. Some of the VRAM immediately
above 640K bytes may also be unused.
Both blocks could be reclaimed for an
application, except that MS-DOS can't
raise its eyes above the 640K-byte mark.
What DR DOS does is supply amemory manager, EMM386.SYS, that opens
up available RAM in upper memory. It
also handles expanded and extended
memory support. After installing the
memory manager, you can use the DR
DOS HILOAD command to load and run
an application in upper memory. To see
what RAM you have available in upper
memory, DR DOS supplies a function
called MEM, which not only lists the
names and locations of all applications
and drivers currently in RAM, but also
graphically maps the state of your RAM.
With DR DOS loaded and EMM386
.SYS installed, Ifound Ihad 720,880
(704K) bytes of conventional memory
(640K bytes plus 64K bytes that EMM386.SYS can reclaim from VRAM if you
are using aHercules, CGA, or MDA display), of which 689,040 bytes was unused. Plus, there was another 148,096
bytes of free upper memory above the
VRAM. As compared to the 542,848
bytes that Ihad previously, DR DOS had
given me almost 300,000 bytes—memory that had been there all along, overlooked by MS-DOS.
Thus, using the HILOAD command
can be astonishing—like pitching acinder block into apuddle and seeing it disappear without asplash. For instance, I
was able to HILOAD GWBASIC into
upper memory, where it took up about
80K bytes, and I still had about 60K
bytes of upper memory free—about all
GWBASIC can use for programs and
data. Thus, I was able to run a full
GWBASIC installation without affecting
the amount of conventional memory
available. (Well, almost—DOS's environment data for each application is still
loaded in conventional memory, and in
this case, it took up about 500 bytes.) I
could even use the SHELL command to
DECEMBER 1990 • BYTE
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leave GWBASIC and load another program, Xerox Ventura, in conventional
memory, run it, leave it, and then return
to GWBASIC using the EXIT command
from DOS. While they were coresident,
the two programs were not running at the
same time—this is still DOS, not Unix or
OS/2.
Icould load a TSR program (in this
case, SideKick), and as far as the conventional memory count from CHKDSK was
concerned, it had disappeared with hardly atrace. It was in there, however, and it
popped up and ran on demand.
DR DOS also has aHIDEVICE command that you can use within the CONFIG.SYS file to load device drivers into
upper memory. Obviously, it replaces
the MS-DOS DEVICE command.
And DR DOS exploits high memory,
whose 64K bytes generally goes unused.
Using the HIDOS.SYS driver, DR DOS
will load the 37K-byte DOS kernel into
high memory. The result is less dramatic
than with EMM386.SYS, but equally
magical; DOS still runs, but for all intents and purposes, it takes up no space.
DR DOS also has its own CACHE
command, which sets up adisk cache in

user-defined amounts of extended or expanded memory. It caches only disk
reads, so apower glitch won't wipe out
any data that was waiting to be written to
the disk from the cache. While CACHE
doesn't need EMM386.SYS or HIDOS
.SYS, once it's invoked it's still part of
the operating system, and applications
use it automatically.
No Free Lunch
There is, of course, no free lunch—even
if DR DOS does seem to be serving up
multi-K-byte servings of RAM gravy.
As you probably guessed from the name,
the EMM386.SYS memory driver that
accomplishes most of these wonders requires a 386 (or i486) processor. HIDOS.SYS will work with a286 and will
also function much the same as EMM386.SYS if you're using Leap or Neat
286 processors from Chips & Technologies.
Also, if you're already using amemory manager (such as HIMEM.SYS in
Microsoft Windows or QEMM.SYS in
Desqview), you cannot use EMM386
.SYS, and the advantages of reclaiming
upper memory are lost. However, you

can still use HIDOS.SYS to get that extra
37K bytes by relocating DOS to high
memory. If you are already using such a
third-party memory manager, you're
probably already using large amounts of
extended memory, and a few score K
bytes of upper memory may not seem
important.
You may also be using applications or
drivers that, for whatever reason, won't
run in upper memory, or already use
high memory. DRI doesn't think there
are many software packages with this
problem, but DR DOS's devices come
with options and switches that let you disable any feature that causes trouble.
EMM386.SYS can also set up shadow
ROM, where it remaps the video-control
portion of the ROM BIOS to asector of
extended memory, on the theory that
RAM is faster than ROM. Therefore,
this should make your screen display
faster. Many clones nowadays come with
shadow ROM already built in; mine did
not, but invoking the feature produced
no noticeable speedup in the screen display. A technician at Club American said
Icould expect only about a 10 percent
improvement, although afaster machine,

1111111111111111111111111
ScanWedge:
the ScanPlus
that Swallowed
the MiniBar

ScanPlus is Barcode's high performance,
non-contact scanner based on
CCD technology. With a reading speed
of 200 scans per second, comfortable
ergonomics, and superior reliability,
it has revolutionized bar code scanning in
point-of-sale and industrial applications.
MiniBar is Barcode's universal wedge
reader. It has broken new ground with onboard interfacing to over 100 popular
terminals and PCs.
Now ScanWedge combines the power of
Scanplus with the interfacing capabilities
of the MiniBar. ScanWedge connects
directly to terminals and PCs between
keyboard and screen, affording immediate
compatibility with the user's
hardware and software.
c:,«)

For Barcode,
the Nineties Promise the World.
ScanPlus, MiniBar, and ScanWedge are trademarks of Barcode Industries, Inc.
Barcode Industries, Inc.
12240 Indian Creek court, Beltsville, MD 20705,
Tel ( 301) 498-5400, FAX ( 301) 498-6498, Tlx 306 144
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Introducing TheTotal LAN Plan.
Only Emerson UPS has it.
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It's the first
systems approach
to network power
protection.
Total network
protection.
With the price
breakthroughs we've achieved on our
Accupower® line, you can now protect
afile server and five to six PC nodes.
All for what you'd expect to pay just
for file server protection.
And Emerson UPS has the broadest range of LAN interface cables
and software in the industry From
Novell's Netware to the new IBM
RS/6000 AIX.
But that's just the first of many
unique solutions that only
Emerson offers.
Novell
Banyan
3Com
LAN Manager
UNIX

AUPS that fits in aski
There's
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AccuCard,'"
for instance.
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A low-cost UPS-on-a-card that fits
And }ou get our
right into an unused slot in your PC. It
money
back guarantee.
features complete data save and restore,
We're so confident in the absolute
self-diagnostics and unattended operreliability of our network
ation on your nodes.
The Erneson UPS
protection systems,
And cable adapters
Money Be Guarantee.
we'll refund your money
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For more information or the name
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of
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acontrolled shutdown on all
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Then, when
power is restored,
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Accupouer is arewdered trademark and AccuLard. AccuSaser and the Total IAN Plan are tradernarks of Emerson Computer Lamer adivision of Emerson Electric. PC is aregistered trademark of International Business Machine, Corporation LAN Manager sa
registered trademark 0Mirror ét Corporation. Novell and Sensate are registered trademarks d
Inc. UNIX m aregrarted trademark d AT&T Bell Labs Banyan and 3Com are registered trademarks of those respective companies.
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Planning for Retirement

Quickly and easily determine
the income you need to retire
comfortably. Our president
adds this comment, "Although
this planning tool is primarily intended for individuals,
everyone dealing with retirement benefits could profit by
owning acopy."
Some factors considered are:
—inflation
—how spending changes with
age
—IRA, Keogh, (RRSP in Canada),
etc.
—the tax bite
—capital and its growth
—life insurance, annuities, government and corporation
pension plans
...and on it goes.
jy0S Planning for Retirement
helps you develop concrete
and attainable plans for asecure retirement. Now available
for $79 U.S.; ademonstration
kit is also available for $ 20.
Requires DOS 3.0 or later.
Call or write for a brochure
on our retirement planning
seminars.
For orders or information
(8 AM to 5PM Mtn.)
MC and VISA accepted
call
(403) 241-9011
write
jy0S Systems Inc.
Suite 393, 918 - 16 Ave. N.W.
Calgary, Alberta, Canada
T2M OK3
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such as a33-MHz 386, might show a30
percent improvement.
My applications ran at about the same
speed under DR DOS as they did under
MS-DOS. However, loading EMM386
.SYS slowed disk-based activities down
by about 10 percent. If the extra memory
EMM386.SYS makes available means
that an application needs to perform dramatically fewer disk accesses, the slowdown might be negated, but Iencountered no such situations. On the other
hand, using CACHE does speed things
up noticeably, especially for programs
that normally swap code to and from
RAM. After being invoked the first
time, afunction would often run without
producing any disk activity, since the
necessary code was in the RAM cache.
The difference was less evident when
reading through data files, and it did not
make up for EMM386.SYS.
There was no particular difference between the print speeds of DR DOS and
MS-DOS. However, an odd problem—
and the only real bug Iencountered—
surfaced when I was copying files in
binary format to the printer port (using
COPY /B PRN) to load emulation software into alaser printer. The initial version of DR DOS that Ihad couldn't do
this at all. A second version—which DRI
said is the version of DR DOS that is now
being shipped—did work, but it took 55
seconds to transmit afile that MS-DOS
transmitted in just 4seconds.
DOS Embellishments
Beyond memory management features,
there are anumber of small but interesting differences between MS-DOS and
DR DOS. The most obvious difference is
that DR DOS inserts commas into byte
counts, so you get "655,360" instead of
"655360." Beyond this boost to legibility, usability also gets aboost, thanks to
anew help-screen option for most DOS
commands. If, for instance, you can't remember how to do abackup, you can just
type BACKUP /H and ahelp screen will
appear.
And you don't have to type anything at
all to use DR DOS if you don't want to,
because it comes with apoint-and-click
graphical shell called ViewMax. It is
strongly reminiscent of the GEM interface, right down to the pop-up calculator
and digital clock. And that should be no
surprise, because GEM is also made by
DRI.
DR DOS replaces MS-DOS's EDIT
line-at-a-time text editor with a handy
full-screen editor that uses WordStar
control keystrokes. Unsurprisingly, it's
named EDITOR.

You can assign varying levels of password protection to files and subdirectories. The TREE command can produce a
graphical diagram of your disk directories. FORMAT only works with floppy
disks. To wipe out ahard disk, you have
to use the FDISK command. Since the
program is menu-driven, you'll be less
likely to absentmindedly vaporize your
data with it. And if you do use FDISK,
you'll find that DR DOS supports disk
partitions of up to 512 MB. For examining file contents, there's an extended version of DIR called XDIR, which shows
more information than DIR.
For laptop users, DR DOS has autility
called FileLink for file transfers over
serial cables. Functionally, it's comparable to Traveling Software's Desk-Link.
Also for laptops is aCURSOR function
for changing the shape and blink rate of
the cursor to make it easier to find on an
LCD screen. DRI says that power management techniques to extend battery life
for portable computers are also built into
DR DOS, but those features must be integrated by hardware manufacturers.
The Ultimate Answer?
If you have a386 and need extra RAM
(perhaps because of aneed to pile on device drivers), DR DOS may be your salvation. It frees up more than enough
RAM to hold the average network driver,
which is usually 64K bytes to 128K
bytes in size. And it does it without affecting your applications in any way—
you don't have to convert to OS/2 or some
other environment to escape the RAM
cram.
Otherwise, the $ 199 you'd have to pay
for DR DOS may or may not be worth it.
Many considerations are involved. FileLink may make it agood value if you're a
laptop user. The password function and
the 512-MB disk partition may be interesting for certain applications. The help
screens, screen editor, and ViewMax
generally make it an easier DOS to use.
One consideration that you should not
overlook is that Microsoft can be expected to hatch an answer to DR DOS
with its own further enhancements to
MS-DOS.
But in the meantime, DRI has added a
viable competitor to the DOS world. That
in itself is along-overdue development. •
Lamont Wood has evaluated personal
computers and software for 13 years, authoring more than 200 articles on the
subject. He currently writes a computer
column for the San Antonio Business
Journal. You can contact him on B1X as
"lwood."

...Nor Dark of Night

"The CompuAdd 325
is agood example of
the type ofproduct that
has kept the company
going while others have
disappeared in the night."
— PC Magazine, July 1990

CompuAdd Keeps You
in the Spotlight!

muminew,
CompuAddis Top-of-the-Line Technology
at Bottom-Line Prices
CompuAdd SX Success Kit
The SX Success Kit has been
one of our best sellers since
the day we introduced it!
CompuAdd was the
first to offer convenient plug-and-go
computer kits, and
no one else matches
the value we build
into every package.
We put all the compatible components together
for you — there are no more pieces to buy!
We even include FREE CompuAdd Windows 3.0,
FREE CompuAdd MS-DOS 4.01, FREE Microsoft Working Models
and aFREE CompuAdd mouse.
The heart of the SX Success Kit is the CompuAdd 316s, designed by
CompuAdd engineers for maximum performance with the 16MHz
Intel°386SX microprocessor. The SX Success Kit comes with the 9-pin
Panasonic KX-P1180 printer, or you can upgrade to the 24-pin
Panasonic KX-P1124. Both printers were chosen PC Magazine Editor's
Choice ( 11/89 and 1/90).
Call today and let the CompuAdd SX Success Kit put you in the lead
and keep you there!

CompuAdd SX Success Kit
Features:
III 80386SX microprocessor rated at 16MHz
III 1MB DRAM expandable to 4MB
IR 0 wait-state page-mode memory
40MB ( 28ms) hard drive
5.25" 1.2MB or 3.5" 1.44MB diskette drive
II Dual diskette drive controller
Dual IDE hard drive interface
8 Parallel port, two serial ports and game port
interface (cable required)
1i 80387SX math coprocessor support
II Three 16-bit and two 8- bit expansion slots
R High-performance MGA monitor and
graphics adapter
II
II
III
•

FREE CompuAdd serial mouse 834.95 value
FREE CompuAdd Windows 3.0 8149 value
FREE CompuAdd MS-DOS 4.01 889 value
FREE Microsoft Working Models

11 9-pin Panasonic ¡<X- Pi 180 printer with cable
Basic Kit Price: $ 1895 (
66314)

CompuAdd 316s and 320s
CompuAdd 316s
and 320s Features:

CompuAdd designed these systems around
the Intel°386SX microprocessor, running at
16MHz on the 316s and 20MHz on the
320s. PC Magazine (
Jan. 30, 1990) says the
386SX processor is "
perfect for entry-level users
in today's corporate market."

IN 386SX microprocessor
316s: running at 16MHz (8, 16MHz)
320s: running at 20MHz ( 7, 20MHz)
1MB DRAM expandable to 4MB
5.25" 1.2MB or 3.5" 1.44MB diskette drive
Dual diskette drive controller
Dual IDE hard drive interface

The CompuAdd 316s and 320s systems
give you 32-bit processing power at 16bit prices. Get the most from Windows
3.0, work with complex spreadsheets
and large databases, or mn computation-intensive applications like CAD/
CAM. Both systems are compatible with
MS-DOS, SCO XENIX, OS/2 and Novell
operating environments.

Three 16-bit and two 8-bit expansion slots
t, Parallel port, two serial ports and game
port interface (cable required)
16 316s Base Price: $ 1195 (
64787)
I* 320s Base Price: $ 1395 (
66537)

Call today and get advanced computing power with CompuAdd's
386SX systems. Remember to ask about our monitor and hard drive
options. All at an unbeatable CompuAdd value.

Think Technology, Think Compuildcl!
CALL TODAY! or
visit aCompuAdd
Superstore for these
savings.
ints

0099-7103
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Compuflcici®
Customer driven, by design
12303 Technology, Austin, Texas 78727
Telex:
763543 COMPUADD AUS
Fax:
512-335-6236
Technical Support:
800-999-9901
Outside US:
512-258-5575
Canada:
800-387-3266
Mexico:
95-800-010-0401
United Kingdom:
0800-373535
Germany:
0130-6009

The
CompuAdd 325
Shines!

$1695
Power to Get Ahead
and Stay Ahead.
You can't afford to be left in the dark. Or left
behind in the information revolution. You need
reliability and power — enough power to
handle today's advanced business software!
The CompuAdd 325 gives you full 386 power
and expandability at aprice that puts the
competition in the shadows. In fact, the
CompuAdd 325 costs almost 75% less than
the IBM®PS/2 Model 80!*
CompuAdd has built asolid reputation on
the performance and quality of our systems.
And the CompuAdd 325 is one of our star
performers! It has the superior design and
innovative features you look for in a25MHz
386 desktop system.
PC Magazine/PC Labs benchmark tests** prove
the CompuAdd 325 outperforms the Compaq®
Deskpro 386/25 and the IBM PS/2 Model 80-386
in several key areas:
A BIOS Disk Seek:

Speeds up applications like databases. CompuAdd
is 96% faster than Compaq and 98% faster than IBM!

A DOS File Access (Small Records):

Improves operation of programs that work with
many short data segments. CompuAdd is 45% faster
than Compaq and 53% faster than IBM!

A DOS File Access (Large Records):

Loads large files quicker. CompuAdd is 28% faster
than Compaq and 16% faster than IBM!

A Direct to Screen:

Speeds up information to video display. CompuAdd is
18% faster than Compaq and 62% faster than IBM!

Turn on the quality, speed and dependability
of the CompuAdd 325. We'll keep you out front
and shining!
•Prking based ini si iiiilirlv tontigured systems.
•• .iimpay and 110.1 test results tri ' in Pt

Rh. 13, 1990.

CompuAdd 325 Features:
•
II
•
II
•

80386 microprocessor rated at 25MHz
1MB DRAM expandable to 16MB
0wait-state cache memory
5.25" 1.2MB or 3.5" 1.44MB diskette drive
High-speed cache memory controller with 32KB statk
RAM cache
• Dual diskette controller
• Dual IDE hard drive interface
MI Six 16-bit and two 8-bit expansion slots
• Five 5.25" half- height drive bays
al 80387 or Weitek 3167 math coprocessor socket
"flir
MI Built-in parallel and two serial ports
Novell
• FREE CompuAdd serial mouse $34.95 value
Lobs
• FREE CompuAdd Windows 3.0 $149 value
Tested &
FREE CompuAdd MS-DOS 4.01 889 value
Approved.
FREE Microsoft Working Models
II FREE One-year onsite service $150 value
• 325 Base System Price: $ 1695 (
64834)
Free software preloaded with hard drive purchase only.

"Few manufacturers would do what
CompuAdd does: It takes DOS and
Windows and installs them on your
system's hard disk, configuring everything so that it will run right out of the
box. You just plug it in and get to work!"
— PC Magazine, July 1990

Get Ahead with 386 Power.
Stay Ahead with CompuAdd Value!

Call 800-999-7103

Compundd®
Customer driven, by desige

CompuAdd's Top-of-the-Line Technology
at Bottom-Line Prices
CompuAdd SX Success Kit

...Nor Dark of Night

"The CompuAdd 325
is agood example of
the type ofproduct that
has kept the company
going while others have
disappeared in the night."
— PC Magazine, July 1990

CompuAdd Keeps You
in the Spotlight!

The SX Success Kit has been
one of our best sellers since
the day we introduced it!
CompuAdd was the
first to offer convenient plug-and-go
computer kits, and
no one else matches
the value we build
into every package.
We put all the compatible components together
for you — there are no more pieces to buy!
We even include FREE CompuAdd Windows 3.0,
FREE CompuAdd MS-DOS 4.01, FREE Microsoft Working Models
and aFREE CompuAdd mouse.
The heart of the SX Success Kit is the CompuAdd 316s, designed by
CompuAdd engineers for maximum performance with the 16MHz
Intel°386SX microprocessor. The SX Success Kit comes with the 9-pin
Panasonic KX-P1180 printer, or you can upgrade to the 24-pin
Panasonic KX-P1124. Both printers were chosen PC Magazine Editor's
Choice ( 11/89 and 1/90).
Call today and let the CompuAdd SX Success Kit put you in the lead
and keep you there!

CompuAdd 316s and 320s
CompuAdd designed these systems around
the Intel® 3865X microprocessor, running at
16MHz on the 316s and 20MHz on the
320s. PC Magazine (
Ian. 30, 1990) says the
386SX processor is "
perfect for entry-level users
in today's corporate market."
The CompuAdd 316s and 320s systems
give you 32-bit processing power at 16bit prices. Get the most from Windows
3.0, work with complex spreadsheets
and large databases, or run computation-intensive applications like CAD/
CAM. Both systems are compatible with
MS-DOS, SCO XENIX, OS/2 and Novell
operating environments.
Call today and get advanced computing power with CompuAdd's
386SX systems. Remember to ask about our monitor and hard drive
options. All at an unbeatable CompuAdd value.

CompuAdd SX Success Kit
Features:
•
a
11
•
ul
VI
?!

80386SX microprocessor rated at 16MHz
1MB DRAM expandable to 4MB
0wait-state page-mode memory
40MB (28ms) hard drive
5.25" 1.2MB or 3.5" 1.44MB diskette drive
Dual diskette drive controller
Dual IDE hard drive interface
Parallel port, two serial ports and game port
interface ( cable required)
80387SX math coprocessor support
Three 16-bit and two 8-bit expansion slots
High-performance MGA monitor and
graphics adapter
FREE CompuAdd serial mouse $34.95 value
FREE CompuAdd Windows 3.0 8149 value
FREE CompuAdd MS-DOS 4.01 $89 value
FREE Microsoft Working Models
9- pin Panasonic KX-P1180 printer with cable
66314)
Basic Kit Price: $ 1895 (

CompuAdd 316s
and 320s Features:
▪ 386SX microprocessor
316s: running at 16MHz ( 8, 16MHz)
320s: running at 20MHz ( 7, 20MHz)
• 1MB DRAM expandable to 4MB
II 5.25" 1.2MB or 3.5" 1.44MB diskette drive
▪ Dual diskette drive controller
It Dual IDE hard drive interface
IN Three 16-bit and two 8-bit expansion slots
a Parallel port, two serial ports and game
port interface ( cable required)
316s Base Price: $ 1195 (
64787)
320s Base Price: $ 1395 (
66537)

Compufldci®
Customer driven, by desige

Think Technology, Think CoinpliAckll
CALL TODAY! of
visit aCompuAdti
Superstore for these
savings.
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12303 Technology, Austin, Texas 78727
763543 COMPUADD AUS
Telex:
512-335-6236
Fax:
Technical Support:
800-999-9901
Outside US:
512-258-5575
800-387-3266
Canada:
95-800-010-0401
Mexico:
United Kingdom:
0800-373535
0130-6009
Germany:
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On Becoming aClockWise Scheduler
ae,t

Oieu User Print
Yen joder Task

Defaults

Otero

tymirr
OCTOBER

JAMUARY
FEBEUARY
MAMCM
APRIL
MAY
JUIYE
JULY
AUCUST
BETTEMBER
ClOBER
10) ETAPA
RELEASER

Sunday

Monday

7

8

14

1998

Tuesday Uednesday

11

2

3
18

15

16

6
13

19

20
Z7

23

24

38

31

LIMN'S
07 Kelp FlCtecel

5
12
Coleabas

26

29

1989

11

Saturday

18

22

1988

1113

Friday

25

28

1987

Thursday

17

21

< 1986

coming quite common, and running fullscreen applications like ClockWise
through them works nicely. Field personnel can dial in and update their schedules, and branch offices can exchange selected databases with the main office via
modem.

Quit
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t's been abad day. Your meeting had
to be postponed because someone else
was using the conference room. The
boss is peeved because his favorite project is behind schedule, and all because
someone whom you gave responsibility
to dropped the ball.
Well, buck up, because Phase II Software has an answer: ClockWise. This
application taps Unix's multiuser power
to bring you a distributed scheduling
database. Users can create their own
schedules, reserve conference rooms and
other resources, and plan meetings based
on the availability of other users. Management can delegate tasks to subordinates and check on their progress. And
for those moments when the boss isn't
looking, ClockWise even gives you the
current phase of the moon, tides, and a
daily trivia question or pithy quote.
Iinstalled ClockWise 1.1 on an ALR
PowerVEISA 486/25 with 13 megabytes
of memory, Interactive Unix 2.2, and the
X Window System running on aMatrox
MG Series 8514/A card.
Did It Have to Be Unix?
Until ClockWise, there was no widely
available tool for bringing users of dissimilar systems together. Since Clockwise runs under Unix, users can connect
to it through either anetwork link or a
serial cable. ClockWise's interface is
strictly text-based, so you can tap in with
adumb terminal, aDOS system, alaptop, or aUnix workstation. All that's required is aterminal or emulator that is
supported by the flavor of Unix that you
select to run ClockWise.

1,26pm The Oct

ClockWise
provides awide,
readable view of
your workgroup's
calendar.

The database is best kept on asingle
system. Running ClockWise from aserial port or via remote network log-in ensures this, but it is also possible to share
the database while running alocal copy
of ClockWise on your desktop system.
Using Remote File System or Network
File System (or whatever file-sharing
scheme your system supports), you can
mount the remote database directory
where ClockWise expects to find it.
In addition, the program's variety of
connection types makes it possible to
use ClockWise from adial-up terminal.
Fast, error-correcting modems are be-

ClockWise 1.1
Company
Phase II Software Corp.
238 Broadway
Cambridge, MA 02139
(617) 354-8771
Hardware Needed
286- (Xenix only), 386-, or i486- based
PC with 2MB of memory and 1MB
of free hard disk space
Software Needed
Interactive Unix 2.0 or higher; AT&T
and SCO Unix, ESIX, and AT&T 3B2
also supported
Price
$995 (
unlimited users; other license
terms available)
Inquiry 1060.

Individual Scheduling
Even as asingle-user application, ClockWise has agood deal to recommend it. It
opens with alarge, readable view of the
month's calendar. Dates for which an activity has been scheduled are highlighted. There is an array of function
keys across the bottom of the screen. You
can access most of the important features
of the program from here, but the oftused slash key will bring up aLotus-style
menu.
The ClockWise database is really a
collection of files, each with aspecific
purpose. Each user has his or her own
protected group of files, which hold information on schedules, notes, names
and phone numbers, access permissions,
and groups of users.
ClockWise distinguishes between two
types of schedule items: events and tasks.
An event is something that is tied to a
particular date or range of dates. It
stands alone and is forgotten once the
date passes. A task is apart of ato-do
list, amilestone in aproject time line that
must be done. The user is reminded about
tasks at appropriate times and can see at a
glance when something has slipped behind schedule.
ClockWise is not a massive project
management system, and it lacks many
of the features of commercial project
management programs. Its strength is in
its ability to make individual scheduling
easy enough that people will actually do
it, and to make the information accessible to those who make financial or planning decisions based on progress.
The database can also hold information about resources, those pesky things
that nobody can get to when they are
needed. Conference rooms, overhead
projectors, VCRs, and other presentation-related items are all good candidates
for ClockWise scheduling.
It's Better in aGroup
When you've defined agroup in ClockWise, you can schedule events and tasks
for that group simply by specifying the
name of the group. New items will be
DECEMBER 1990 • BYTE
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Circle 144 on Reader Service Card

Rack & Desk
PC/AT Chassis
Integrancrs new Chassis/System is not
another IBM mechanical 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

REVIEW

ON BECOMING A CLOCKW ISE SCHEDULER

distributed to the individual databases of
the group members. So, for instance, if
you schedule a meeting at 3:00 and attach areminder to the database entry, all
the members of your group will get a
mail message informing them of the
meeting. Users will see the entry in their
schedules, with the scheduling authority
identified.
If you attempt to schedule an event for
someone who already has another commitment, ClockWise will inform you of
the conflict. You can bring up asummary graph that displays a schedule time
line for each group member for the date
you're dealing with. Of course, you can
override conflict warnings and schedule
those individuals anyway. If they decide
not to attend, all they have to do is delete
the item from their schedule. You (or
whoever called the meeting) will be notified of the deletion by E-mail, and abox
will pop up on your screen the next time
you view the event.
ClockWise has amild integration with
the mail system. You can attach reminders to any event, and they will use the
Unix at command to spool amail message for delivery at a certain date and
time. This makes it possible for you to be
reminded of an event even if you're not
running ClockWise. If you're running a
windowing environment, you might have
the luxury of running ClockWise constantly in the background. In that case,
reminders can pop up on the bottom line
of the ClockWise display window. Either
way works about as well, since ClockWise also notifies you when new mail
has come in.

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 (INTEGRAND UD)
FAX 209/651-1353
We accept Bank Americard/VISA and MasterCard
IBM. PC, XT, AT trademarks of International Business Machines
Drives and computer boards not included,
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Interfacing ' Round the Clock
The ClockWise user interface is, without
a doubt, this program's best feature.
Even though I take points away from
companies whose programs blandly follow the slash menu scheme (aslash is not
an intuitive way to pop up amenu), the
rest of ClockWise's interface makes perfect sense.
Entering dates, for example, is more
easily done here than in most applications I've seen. Enter adate in just about
any format you can think of, and ClockWise will take it in. In a few places,
ClockWise will try to guess the proper
date for afield. If the guess is close but
not quite there, you can use simple expressions, such as " + 10," which adds
10 days to the date. There aren't as many
ways to format time expressions, but
ClockWise is forgiving.
In virtually any place where afield requires an entry that conforms to a list
(e.g., user or group names), you can

press afunction key to pop up awindow
with the list. The name database (which
holds names, telephone numbers, and related information) is always afunctionkey press away, making it easier to fill in
fields that require contact names or
phone numbers.
You can attach avariable-length note
(e.g., a database memo field) to most
ClockWise entries. Pressing a function
key will expand the memo into apop-up
window.
Scheduling Some Fun
ClockWise's designers must have known
how dry and boring most scheduling applications are to use, because they built
in some simple features that help prevent
you from taking it all too seriously.
As mentioned earlier, ClockWise has
ascreen that displays the current phase of
the moon, sketched out in text characters. The moon screen also shows the
tides and has aspace reserved for awitticism. You can select adaily quote, afortune (usually just an unattributed witty
saying), or atrivia question. ClockWise
comes loaded with a database that will
supply adifferent saying or question for
each day. The trivia question answers appear only on the next day, and you can't
cheat.
What place is there for features like
this in serious business software? Iwon't
debate the topic, except to say that it's
about time someone worked alittle fun
into what is otherwise arather tedious affair. As nice as ClockWise is to work
with, entering every worthwhile happening into it would get to be abit of adrag
after awhile.
All this furious data entry would be
for naught if you couldn't print it out, and
can you ever. Phase II Software took the
time to make custom layouts for daily,
weekly, monthly, project, and other
print formats. If you have a PostScript
printer, ClockWise's output is very
functional, and it looks good enough to
hang on awall. If you only have access to
atext printer, you can still get ausable
printout, but the PostScript output is simply eye-popping.
ClockWise is now right up there on my
list of useful Unix tools. If you're not an
organized person, it can help, but you
still need to get into the habit of writing
everything down. ClockWise isn't the
full realization of the potential of workgroup computing, but it still won me
over. •
Tom Yager is atechnical editor and Unix
expert for the BYTE Lab. You can contact
him on BIX as "tyager."

Speed. Guaranteed.
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Here's achance to buy our
$99 Math Coprocessor
at no risk whatsoever!

High Speed, Low Price.

Here's Our Risk Free Triple Guarantee.

The performance benefits of acoprocessor are enormous.
Now they're affordable too. Before the AMD 80C287 you
had no choice but to pay over $200 for a fast math
coprocessor. Now you can get acoprocessor compatible
with the Intel® NMOS 80287 for aterrific price - direct from

Guarantee #1
If the AMD 80C287 Math Coprocessor doesn't do everything we
promise, if it doesn't double or triple the speed of mathematical
calculations of your favorite software applications, or if you are
unsatisfied for any reason, AMD will refund 100% of your purchase
price within 30 days of your purchase.

AMD.

Guarantee #2

Speed up hundreds of software applications.

If your AMD 80C287 Math Coprocessor ever fails to perform for
any reason. AMD will replace it free of charge- no questions asked."

The AMD 80C287 increases the performance of general
business software applications like l-2-3®, dBAsr, Excel,
and hundreds of others. You can expect calculations on

Guarantee #3
AMD guarantees that the AMD 80C287 Math Coprocessor is
compatible with your 80286 based hardware and software. If you
have any compatibility problems with the AMD 80C287 during the
first year, we will gladly refund the purchase price.

your favorite software to run two to ten times faster with
an AMD 80C287 installed. Your graphs will draw faster,
your spreadsheets will recalculate faster - your work will
get done faster.

r
-

Compatible.
The AMD 80C287 is compatible with your 80286 based PC
and the hundreds of commercially available software

)11111MIMMIT
To Order Call Now: 1-800-888-5590

rer Yes!

packages written for your 80286 PC. You'll also be glad to
hear that it's compatible with the Intel NMOS 80287.

EXT. 2600
Outside of USA (512) 345-1728

Iwant to double or triple the calculation speed of software running
on my 286 based PC. Send me an AMD 80C287 Math Coprocessor risk
free for only $99". Iunderstand that Ican return the AMD 80C287 for
afull refund within the first 30-clays if Iam not completely satisfied.

Easy to Install.

D Call for afree demo disk and literature

The AMD 80C287 drops easily into asocket already inside
your 80286 based PC. In five minutes you can be up and

Name

running. Just pop it in and go - FAST! The AMD 80C287
comes with free floating point and fractal software to

Visa/MC #
Type of PC

show you the immediate performance boost you'll get.
L

c.o. D. ,, rder. accepted

Advanced Micro Devices

e

(td 1990 Advanced Micro Devices, Inc.
1-2-3 is aregistered trademark of Lotus Development Corporation. dBASE is atrademark of Ashton-Tate Corporation. Intel is aregistered trademark of Intel Corporation
'Plus tax, shipping and handling. Volume or Dealer inquires welcome.
...Limited to two lifetime replacements per person.
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Northgaté SlirnLiné 386120

Full Sized 386 Performance,
Small
Footprint
Case!
T

he power user's solution! You
want high-powered 386 performance, in aspace saving case,
here's SlimLine 386! SlimLine is
Northgate's best-selling system because it
satisfies power hungry computer users—
at aprice other companies charge for
less-powerful, entry-level systems.

SlimLine 386 Monochrome System Features
•20 MHz Intel® 80386 processor
•4Mb 32-bit DRAM on motherboard
using Single Inline Memory Modules
(SIMMs)—expandable to 8Mb (total
of 16Mb addressable memory using
16-bit memory boards)
•40Mb IDE hard drive
• 12 " high resolution VGA monochrome monitor
• 1.2Mb 5.25" and 1.44Mb 3.5 "
floppy disk drives
•Dom n-scaled American-made
motherboard
•Five open expansion card slots—
Three full-length 16-bit slots; Two
half-length 8-bit slots
*80387 coprocessor support
•One parallel and two serial ports
•Long life encapsulated battery
CMOS chip

• Built-in VGA adapter; 256K video
memory
• Exclusive OmniKev® keyboard
•Microsoft® Windowsni3.0 and mouse
MS-DOS 4.01 and GW-BASIC
•software
AMI'" BIOS with setup and
•diagnostics in ROM

SlirnLine's space-saving advantage!
Northgate's sleek, swift SlimLine 386 is
ideal for any sized home or office. You'll
save valuable work space, and you'll
marvel at how efficiently SlimLine 386
pours out state-of-the-art processing
power!
The heart of the system is Northgate's
exclusive precision engineered motherboard. k's smaller than asheet of legal
paper, but it gives you unparalleled 32-bit
processing performance.

•On-line User's Guide
• 100 watt quiet power supply
•SlimLine (only 3.85 " high), small
footprint case
•Front mounted controls for high/low
speed operation, and system reset
• 1-year system warranty; 5years on
keyboard
•FCC Class BCertified

Power when you need it most! Run
the latest multi-tasking applications under
Microsoft® Windowsied3.0. Go ahead!
Create complex graphics, design intricate
software, streamline your business
computing. SlimLine handles your
heaviest workload with speed and
accuracy ... just what you'd expect from
Northgate!

Get to know Northgate betternew 60-day no-risk trial!
F

ull-compatibility with industry standard
hardware and software too— thanks to SlimLine's
ROM-based AMP" BIOS. So, you'll enjoy plenty
of upgrade and expansion potential.
Step up to enhanced Northgate 386 power! Start
with afull megabyte of super-fast 32-bit RAM. Build up
to 8Mb RAM on the motherboard— up to 16Mb with
optional memory card. SlimLine's motherboard also
integrates ahigh quality VGA video adapter with 256K
video RAM, a80387 math coprocessor socket, one
serial and two parallel ports.
More built-in performance features! Store your
data reliably with SlimLine's large 40Mb IDE hard
drive. ft's supercharged with Smartdrive disk caching
software to speed data to and from the CPU!
You also get both 1.2Mb 5.25 " and 1.44Mb 3.5"
floppy drives! And, to squeeze all the speed possible
out of the storage drives, Northgate integrates the hard
and floppy drive controllers right into the motherboard!
Flexibility for the future! Use SlimLine's five open
expansion slots to add aLocal Area Network adapter,
mainframe terminal adapter, tape back-up, FAX card, or
modem ... SlimLine supports all industry standard addon tools!
Plus, you get industry-leading support! Northgate
gives you free on-site service to most locations for afull
year if we can't solve your problems over the phone.
Plus, toll-free technical assistance 24 hours-a-day,
7days-a-week.
Northgate's generous warranty protects your
investment for afull year— five years on the OmniKey
keyboard. And, if you ever need apart, we'll ship it to
you overnight— before we receive your part! It's no
wonder PC Magazine reported: "If you're looking for the
subjective winner for customer loyalty, Northgate takes
first prize."'

SlimLine 386 SVGA Color System
Start at the top with Northgate's deluxe SlimLine
386 SVGA Color System. You get all the highperformance of the monochrome system with these
useful extras:
•100Mb hard drive- 15 ms access
•14 " SVGA color monitor with 1024 x768 resolution

FREE Performance Software Package with
SVGA color system purchase!
Limited time only! Select Northgate's SVGA color
system and you'll get Samna® AmiR'Professional word
processing and Informix® Wines' graphics
spreadsheet— FREE!
Now! Use SlimLine 320 for 60 days—Risk Free!
If it doesn't exceed your highest expectations, we'll buy
it back— and return every penny you paid— no
questions asked! When you buy from Northgate your
satisfaction is guaranteed!
ORDER TODAY! Call toll-free 24 hours every day.
Don't forget to ask about custom configurations, leasing
and financing programs.

SlimLine 320 Monochrome System

$24 9900

Delivered To
Your Home
SVGA Color System $3199" or Office!
EASY FINANCING: Easy payment options. Use your Northgate Big N;
VISA, MasterCard ... or lease it. Up to five year terms available.

CALL TOLL-FREE 24 HOURS EVERY DAY

800-548-1993

New ... FAX your order toll-free! 800-323-7182
Notice to the Hearing Impaired: Northgate now has TDD capability:
800-535-0602
NORTHG,4TE

sferEPdfesree

„

/
0e4-rete'/"

7075 Flying Cloud Drive, Eden Prairie, MN 55344

'/Y:Magazarc Sept. 25. 1000. ©Copyright Nordtgatc Computer Systems. Inc. 1900. All ries reserved. Northgate. Onnukcy and the Northgate Big'152 logo arc registered trademarks id Non hgate Computer Systems.14038b and /104rin arc tradennuks of Intel. All oth,,
and brand names are trademarks and registered trademarks of their respective companies. Prices and specifications subject to change without notice Narthgate reserves the right to substitute components of equal or grater qualm or performance. All items
wily. to as adability. We support the ethical usc of software. To repon software copyright violations. call Me Software Publishers Association's Ant00tracs liothne at I4400-31411.PIRg.
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Battle for the Best Unix V/386

F

Interactive Unix 2.2
In almost every noticeable way, the upgrade from ISC is actually anew product. With release 2.2, even the name
changes: 386/ix has become Interactive
Unix.
The 386/ix 2.0.2 operating system had
aflurry of demerits: an inept installation
procedure; incomplete, poor-quality
manuals; and a lack of on-line manual
pages. With Interactive Unix 2.2, all
these concerns have been addressed, but
ISC didn't stop there.
With regard to the installation procedure, Interactive Unix has one of the best
that we've seen. The entire installation
process is managed by afull-screen color
program that walks new users through
every step with concise help text. Context-sensitive help is only an Fl- key
press away.
Our only complaint is that this interface was not carried through to other
parts of the operating system. It would
have made awonderfully friendly front
end for sysadm, for example.
ISC's addition of both paper and elec-

tronic documentation eliminates one of
SCO's longtime advantages in this area.
ISC always had aquality operating system, but the lack of decent documentation cast a black shadow over it. Prior
to release 2.2, the documentation was
sparse and perfect-bound (the kind of
book that never stays open). Now, the
manual set is complete, and it comes in
stiff cardboard binders with clearly
marked index tabs. On-line manual
(man) pages for commands and library
functions are standard now. Unfortunately, pages are not added when you install the X Window System and OSF/
Motif. That's an oversight that needs
attention.
In addition to answering age-old complaints with release 2.2, ISC has rolled in
some new ingredients of its own. Interactive Unix now complies with the POSIX
1003.1 operating-system specification;
developers select System V or POSIX
program behavior at compile time. POSIX compliance also brings an important
feature, job control, to Interactive Unix.
With this, it is possible to suspend aprocess and resume it later.
ISC provides anew C shell that activates and manages this job control. Here
is how it works: While aprogram is running, you can press a special " switch"
character to suspend the program and
place it in the background. A shell
prompt then appears. The C-shell command bg sets ajob running again in the
background (control returns to the shell),
and fg makes the suspended session the

SCO Unix 3.2 version 2.0

Interactive Unix 2.2

Company
The Santa Cruz Operation
400 Encinal St.
Santa Cruz, CA 95061
(408) 425-7222

Company
Interactive Systems Corp.
2401 Colorado Ave.
Santa Monica, CA 90404
(213) 453-8649

Hardware Needed
386- or i486- based PC with at least
2MB of memory (3MB or more
recommended) and 40 MB of free hard
disk space

Hardware Needed
386- or i486- based PC with at least
4MB of memory and 40 MB of free hard
disk space

or many users, an operating system
is an invisible layer. But some of us
prefer to keep in step with the latest
developments. The BYTE Unix Lab has
been working with new releases from Interactive Systems Corp. (ISC) and The
Santa Cruz Operation (SCO), and we've
found both companies have made some
small but important changes for the better in their products.

Price
Single- user: $595
Multiuser: $895
Update: $95-$150
Inquiry 1062.
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Price
Single-user: $495
Multiuser: $795
Update: $ 100
Inquiry 1063.

active one. For example, you can suspend avi editor session to do acompile
and easily resume the vi. editor session
afterward.
Also taken from POSIX are the portable archiver, pax, and the ability to assign membership in multiple groups to a
single user. The pax archiver is compatible with both tar and cpio, but it also
has an enhanced data-storage format and
an interface of its own. Multiple groups
allow system administrators to fine-tune
file access.
Also included in Interactive Unix 2.2
are anumber of useful features, such as
additional and enhanced device drivers
(with floppy disk and SCSI tape foremost
among them); new versions of sendmail
and smail; multiple EGA and VGA
fonts; asetcolor command for modifying the console character colors; and extended (secondary) DOS partition support.
ISC has also upgraded its TCP/IP,
VP/ix, Software Development System,
and X products significantly. The company claims to have sold more 386 3.2
Unix packages than any other vendor,
and with Interactive Unix 2.2 and these
other upgrades, that trend should continue.
SCO Unix 3.2 Version 2.0
Version 2.0 of SCO's Unix 3.2 contains
much more than just a few patches and
fixes. It is SCO's statement about the
new AT&T Unix System V release 4, a
release that is slowly starting to come out
of the porting labs and into the real
world. We would verbalize SCO's statement as " take the most sought-after (and
easiest to implement) features of V.4 and
implement them under V.3.2." The most
obvious of these features is the Korn shell
with full job control, and SCO's new release has it.
The Korn shell has all the features of
the Berkeley C shell, including command-line history, aliases, and internal
handling of test and arithmetic operations from scripts. What the Korn shell
has that the C shell lacks is an internal
editor (emulating either vi or emacs) for
editing commands in the history list before reissuing them. (This is even better
than the command history in VMS, Digital Equipment's operating system for
VAX computers.)
Having the Korn shell with job control
makes complex Unix sessions almost as

I

nteractive

Unix has one of the best

Word is
getting
around.

installation procedures
we 've seen. The process
is managed by afullscreen color program
that walks new users
through every step.
The news is spreading fast!
easy as running in an X environment,
though not quite as scenic. Job control is
not supported for the C shell in SCO
Unix, even though it is in Unix V.4 and
ISC Unix 2.2.
Other significant elements of SCO
Unix 3.2 version 2.0 include a way to
make shared library operations of nonSCO Unix systems work with SCO Unix,
as well as support for High-Sierra and
IS09660 CD-ROM drives. There are numerous enhancements to SCO's already
serious " trusted system" implementation. The vi, sh, and mall utilities have
been " internationalized," and they now
handle 8-bit characters. (The 2-bytecharacter internationalization of strings
is still not a standard part of any Unix
system.) This new version also includes
more POSIX 1003.1 features, including
pax.
SCO and Microsoft (the trademark
holder of Xenix) have influenced what is
included in AT&T's V.4. And, despite
its effort to be Unix, SCO tends to put
more energy into adding value to Unix
than into following the standard path.
The company has publicly stated that it
has not made plans to adopt AT&T's V.4,
but this doesn't mean that SCO isn't going to continue to implement what it
thinks are the operating system's best
features. •
Ben Smith and Tom Yager are technical
editors who run the BYTE Unix Lab. You
can contact them on BIX as "bensmith"
and "tyager," respectively.

Our 80,000 ecstatic customers are telling their friends about how
much time they save on flowcharts and data flow diagrams.
EasyFlow, unlike most " screen draw" programs, is dedicated to fast
composition and modification of flowcharts and data flow diagrams.
They're spreading the news about the automatic line routing,
automatic text centering and the slick cut & paste.
They say you can create charts and then cleanly move them into a
desktop publishing program.
EasyFlow works with most matrix printers, laser printers and
plotters and comes with a200 page manual. They say you get all this
plus 350 context sensitive help messages on screen for only $ 149.95
and RUSH delivery is available.
They're telling their friends but not their bosses. Their bosses
think they had to sweat bullets to come up with these
amazing results. You mean you still do?!
With 80,000 customers talking, it's amazing that
you haven't heard. Give us acall and find out for yourself what
everyone else is talking about! Then call afew friends and
tell them about the wonders of EasyFlow.

Eas Flow 1
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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The Recital
Database Score.
More than dBASE...

More than INFORMIX...

NO UNFINISHED SYMPHONY HERE.

NOTA 78 rpm SECOND GENERATION PRODUCT.

Not only does Recital fully support the

Recital is asophisticated, highly

dBASE family of languages, (dBASE III,

visual, high performance

IV, FoxBASE and Clipper) but it

application development

continues with what these products

system. Recital provides

left unfinished. For starters, it

comprehensive object-

offers over 500

oriented development tools

revolutionary

extensions, a

such as ADVANCED

applications data dictionary,

ASSISTANT, SCREEN

and powerful user interface support. And support

PAINTER, REPORT WRITER,

for production-grade features such as triggersjournalling,
rollback and data recovery.

advanced security features and

There's nothing unfinished about Recital.

integrated PC-like "Pop-up" utilities. High quality, highlypolished applications couldn't be easier.

More than ORACLE...

Compatible and new technology.

SIMILAR MUSIC BUT MUCH EASIER TO PLAY.
Oracle offers many of the sophisticated features and

Recital — Complete Data Orchestration.

performance of Recital, but Recital is much more

ONLY RECITAL OFFERS COMPLETE AND COMPATIBLE
DATA ORCHESTRATION IN EVERY DIMENSION.

approachable. Recital is more than advanced

Convenient utilities will migrate your existing dBASE,

new technology. It offers not only a4GL

Clipper or FoxBASE applications. Recital's rich and

but afully integrated fourth-

powerful fourth-generation environment makes short

generation environment. For

work of creating new applications complete with

developers and end-users alike.

modern, sophisticated user interfaces. But at the

Powerful application tools and a
friendly interface to SQL-based data

same time, Recital offers high end, integrated

are combined with multi-architecture

database support across abroad array of system
architectures. Over 40 different workstation, multi-

compatibility and aclient server architecture for
reading and updating data in external databases.

user and networking platforms are supported.

Great music but not hard to play at all.

For your own Recital audition call 508-75D-1066 in the
U.S., or 071-401-2727 in the UK.

Available for:
VAX/VMS, ULTRIX
INTERACTIVE UNIX
SCO UNIX, SCO XENIX
AT&T UNIX ... and other
popular UNIX
systems.
dBASE 111,114. IV are
registered trademarks of
Ashton-Tate
Corporation. INFORMIX is a
registered trademark of
INFORMIX Corporation.
FoxBASE is aregistered
trademark of Fox Software. Clipper is a
trademark of Nantucket Corporation.

•

Recital Corporation, Inc.
85 Constitution Lane, Danvers, MA 01923 USA
Recital Corporation Limited
South Bank Technopark
90 London Road, London SE 16LN, UK
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multicolumn page layout, style sheets,
graphics importing, printer-font loading, mail merge, redlining, optional
postponement of editing changes, hidden
text, and sorting. (Take a breath here.
...) There's also index generation, outline generation and expansion, spreadsheet links, an interactive spelling
checker and thesaurus, abuilt-in calculator that you can apply to columns of
Our competitors continue to have a signtificant marketing
"vantage with greater name recognitioni, dedicated focus on
numbers in your text, amacro-language
their active line and superior strength in the retail
processor that you can prime with capchannel. Footles Footwear ( California) could beat us to the
market with their quadra-foam Insole ! fine.'
tured keystrokes, document management
across multiple directories, and multiple
-Servaitiol
windows on the same file or across separate files.
Simple Escape-key sequences invoke
noun -benefit:
good, improuement, purpose, conmenience, preference, welfare.
most commands, but all are mapped to
gratification.
function keys and Alt keys for people
noun gain, service. use, usefulness, utility, application, edge;
who like to let their fingers jump all
noun -dominance:
around the keyboard. But any Microsoft
preualence, superiority, supremacy, leverage, precedence;
noon - ,a off:
Word user is used to all these features.
Microsoft Word for
What is different is that this is aUnix
Unix looks and
THESAURUS: Replace Exit Lookup Previous
application. Unix is very different from
acts
just
like
Word
rtrI46 to LonImp, toter to Replace, or Esc to use menu
the MS-DOS, Microsoft Windows, and
for DOS.
month,
Macintosh environments. First, Unix is a
multiuser operating system, meaning
that there has to be away to prevent more
text editor. There's aworld of difference.
than one person from editing the same
fyou are aseasoned Unix user, you
might wince at the thought of a PC
I'm not saying that there aren't some
file at the same time; Word has file lockprogram cluttering up your " serious"
tried-and-true Unix word processing
ing. Each user must be able to have his or
Unix computer. The Unix vi or emacs
programs around, but Iassure you that
her own Word options environment;
editor (with alittle nroff or troff foryou wouldn't want to compare them to
there is an mw.ini configuration file in
matting code) is all you think you will
Microsoft Word, arguably the most popeach user's home directory, and amaster
ever need (or want). If this is your attiular multiplatform word processing profile in Word's library directory.
tude, classify yourself a bigot. Open
gram. On the other hand, there are some
Unix application programs can make
your eyes, and widen your view. Microreal gotchas in having apersonal comno assumptions about the user's display
soft Word is aword processing (and nearputer program on Unix—a multiuser,
and keyboard. Unlike MS-DOS, the disly adesktop publishing) program, not a multitasking operating system with arich
play isn't limited to one of apredictable
history and set of traditions.
set. With Unix, there are as many different displays as there are different
Full-Featured Word Processing
printers.
Shrink-wrapped Unix applications are a
SCO has this problem pegged. If you
Microsoft Word 5.0
goal of The Santa Cruz Operation. It is
are working at the console, the fit is
for Unix
its packaging of Microsoft Word 5.0 that
flawless. Every function key, cursor momakes this areality. As with any SCOtion, and Alt-key combination is identiCompany
supported package, installation requires
cal to what you find on the PC version of
The Santa Cruz Operation, Inc.
little mote expertise than being able to
Microsoft Word. Where there is acon400 Encinal St.
find
the
floppy
disk
drive
and
knowing
flict (e.g., SCO Unix uses an Alt/funcP.O. Box 1900
which way to insert the four disks. You
tion-key combination to switch between
Santa Cruz, CA 95061
do need to know what kind of printer you
virtual terminals), standard Word key
(408) 425-7222
have.
combinations are given precedence, but
Hardware Needed
Microsoft Word's massive functionalan alternate is given to the conflicting
Computer running AT&T Unix 386
ity is delivered in an easy-to-use style.
combination (in this case Control-Altrelease 3.2 or higher (including SCO,
Users at all levels will find it appropriate
function key).
Interactive, and other AT&T derivatives)
for writing the most complex as well as
More amazingly, Word works as well
and 3.8 MB of disk space, assuming one
the simplest text files, memos, and even
on
terminals as on the console; even the
printer, 1.5 MB of memory for first user,
programs. If you wish, you can save your
function keys and Alt keys are consisand 500K bytes for each additional user.
files as plain text files without any emtent. Word's method of selecting text
Versions also available for many AT&T
bedded formatting information. You can
(without amouse) is Shift-arrow key. Alcomputers.
read and write to PC Microsoft Word
though far from acommon combination
Price
files, allowing seamless interchange of on character terminals, even this is imUnlimited number of users: $995
files among the Unix, Macintosh, Winplemented.
dows, and DOS versions.
With SCO's Microsoft Word for Unix
Inquiry 1005.
Word provides you with on-line help,
you also get manuals, installation notes,

Microsoft Word Brings
PC-Style Word Processing to Unix

I
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MICROSOFT WORD FOR UNIX

and other goodies (e.g., keyboard templates) that are as good as what you get
with the MS-DOS version of Word. You
also have excellent (though not always
timely) support from SCO where the
technicians not only know Word, but are
also experienced with Unix.
What You Don't Get
DOS users may be disappointed to find
that the Learning Word program is missing. Similarly, the preview function,
which lets you see your page layout before printing, isn't there. You also don't
get mouse support or on-screen fonts.
On the Unix side, there isn't much integration with the Unix shell and utilities
(a feature of emacs-type editors). Word
doesn't follow many of the Unix traditions, such as naming the initialization
file something like . mswrc so it doesn't
clutter up your home directory listing.
You can get around this by changing an
environment variable.
You may also need to edit the termcap
file (a description of terminals' attributes) to get Word to use color and different text modes (e.g., italic, bold, and underline). All these deficiencies are really
minor when you put them up against what
you do get. What is surprising is that this
is not implemented as an Open Desktop
application. Open Desktop is SCO's
shrink-wrap Unix workstation software.
It is basically an X Window System/Motif environment with bundled applications: networking, virtual MS-DOS machine, and DBMS.
What is lacking in Open Desktop is
the rest of the office-automation soft-

Help S

ware, primarily aword processor. What
is lacking in Microsoft Word for Unix is
a way to use the mouse and to display
fonts, features that Open Desktop offers
through Motif and X Window.
Who Is It For?
Microsoft Word for Unix is for those 386
Unix users who want an easy-to-learn
and feature-loaded word processor.
Ishould add "easy to use" to the list.
For instance, to save afile and quit with
WordPerfect, you need to press F7 (better have your keyboard template or a
good memory) and then aY(for yes) to
save the document. If the document already exists, you need to confirm that
you want to replace the existing file: another yes. This has only gotten you to the
point of saving and closing that file. You
still have to tell WordPerfect to go away:
another yes.
But with Microsoft Word, you press
Escape (for the command menu) and Q
(for quit). If you have unsaved changes,
Word will ask if you want to save them ( Y
for yes), but that is the only step that may
come between you and returning to the
Unix shell. Much simpler, and there is
no magic key to remember.
Now, compare Microsoft Word with
the Unix vi editor. To cut and paste a
block of text with vi, you must move to
the top of the block and place amark with
acommand like mt. You then move to the
bottom of the block and yank the block to
the unnamed buffer; the command is
y t. Now move to the new position and
"put" the buffer in with the command p.
This amounts to six key presses for vi

(not counting moving the cursor to the
new point and problems with working
with blocks that are only lines).
With Microsoft Word, you position
yourself at the beginning of the block and
then hold the Shift key while you move to
the end of the block. Having marked the
block, you press either Escape and then
C (for the command menu method for
Copy—atwo-key-press operation) or the
Alt-F3 combination ( 11
/ keystrokes).
2
Now you move to the new location and
press the Insert key (one keystroke).
Microsoft Word wins with 31
/ key2
strokes; plus, you can see the block as
you mark it.
Iprefer an emacs-style editor for my
work at BYTE (Iwon't go into the rigamarole for copying blocks with emacs).
My book publisher's editors, however,
do all their editing with (you guessed it)
Microsoft Word. So, for the sake of convenience, Inow use Word when Iam
writing for them. Idon't have any complaints. In fact, Ifound Word much easier to learn and use than WordPerfect
(Word's biggest competitor).
If you are already well established
using Unix editors and formatting programs, you probably won't be drawn to
Word until it has better support for the
Unix and/or X environment. But if you
are running Unix on a386 or 486 computer and want a real word processor,
Microsoft Word is an excellent choice. •
Ben Smith is aBYTE technical editor and
author of Unix Step By Step (
Howard
Sams, 1990). He can be reached on B1X
as "bensmith."
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Screen Manager Professional, the advanced interface
design library for Cprogrammers, gives your applications:

I

XI

Mule
4255

.1544n

-

7-241e,
• 24 K2

7-2447 .

I

•(Windows
i•Keyboard Support
Menus • Context Sensitive Help
í Mouse Support
Low RAM Overhead / High Speed
To order SMP call: : Magee Enterprises, Inc.
Demo Available:
BBS:
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1-800-662-4330
404-446-0271
404-446-6650
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For4to64ports
we have your P(
connection.
DigiCHANNEL PC/X 4, 8or 16 asynchronous RS-232 channels. Ideal kr applications
that don't require on-board processing.

DigiCHANNEL PC/Xe. 4,8 or 16 amid:room channels. 8MHz 80186 processor. 64K
RAM. Unbeatable pesfonnance for terminal applications in nsultiuser environments.

DigiCHANNEL PC/Xi. 8or 16 asynchronous channels. 12.5 or 16 MHz 80186 processor.
128K or 512K RAM. Synchronous channel option. For multichannel applications that
demand speed, configuration fleribilily and programmability.

DigiCHANNEL C/X System. Connects up to 64 users to the Host Adapter Card via up to 4
intelligent DigiCHANNEL C/CON-16 concentrator boxes. Pmvides 38.4KB peermance
for all 64 MS.

Increase your PC system's connectivity with DigiCHANNEL.
Industry tests prove that DigiCHANNEL
boards are unswpassed in performance
and reliability, whatever your operating

Di
gi

system, from AIX to XENIX. And whatever your platform;
ISA, IVricm Channel, EISA or NuBus.
So call today. Ask about our 30-Day
Nsk Trial Offer

-

Connectivity Solutions from

Die International

6751 Oxford Street Minneapolis, MN 55426 • 800-3444273 • MN, 612-922-8055

GSA Schedule #GS001(90AGS5138
01990 Digi International, Inc.
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14" VGA Color

750 x 350

Al dp 640x480

40MB 28ms

$859

$1079

71MB 28ms

$949

$1169

89MB 19ms

$999

$1239

124MB 19ms

ieei•

err_.
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$489
12" Amber

$1059

$1279

12MHz 80C286
VGA display
Keybd detaches
40MB 27 ms HD
1.44 MB floppy

$1899
Toshiba T1000SE
Toshiba T1200XE
Toshiba T3100SX
Megahertz T224
2400bps modem
PacRim 1.2MB ext. drive

$1099
$1999
$3779
$ 129
$ 159

Monitors
jelniCHMEIGY_

1451V
VGA Color
640x480 res.
.41 dot pitch

$245
Leading Tech 12" Mono $69
NEC Muttisync 2A VGA
$459
Compudyne 14/800V
$299
Compudyne 14/1024V
$349
Sony 1304 VGA 1024 x768 $649

Gra • hics Cards
f*
• ,*

640x480, 16 color
Switchless install

$75
Compudyne VGA 800
640 x480
$69
Compudyne VGA 1024
1024 x768
$99
AT VGA Wonder 256
1024 x768
$ 179
Leading Tech MGP Mono
$24
Leading Tech CGA Color
$25

Switches, Surges
2pos ser. switch
6-outlet EMI/RFI
Surge w/ 6'cord
6-outlet EMVModem
Surge w/ 6'cord

$ 7.99
$6.99
$8.99

Guaranteed Satlefaellonl
Il you find acurrert lower advertised price In
this magazine, we will beet that price,
guaranteedl
No-Ourretions-asked 30-day money back
guarantee on hardware. Money beck guarantee
does not Include shipping.

14" VGA Mono
14" VGA Color
41 dp 640x480 . 31 dp 800x600

750 x 350

.41 dp 640x480

$949

$1289

40MB 28ms

$1689 $ 1829

71MB 28ms

$1049

$1379

71MB 28ms

$1849 $ 1989

89MB 19ms

$1219

$1449

89MB 19ms

$1889 $2029

124MB 19ms

$1249

$1489

124MB 19ms

%tet>

ST157A

40MB 28 ms HD
complete with
IDE controller
31
/"eve
2

$255

Over 500 titles, including:

I/O Boards
Suntek I/0 Extension
AT Parallel/ Serial

$33

Memory Boards
STB Rapidrneg AT OK

$ 159

$228

Intel 80287-8
Intel 80387SX
Intel 80387-20
Intel 80387-25

$ 189
$285
$365
$459

Accessories

$239
$489
$569
$889
$313
$839
$ 1439

111DiTICH ,

$379

a.

C9 Mouse

42)-

•

Serial Mouse
with Paint
software

•,r•

$62

Floppy Drives
Toshiba 5,/." 1.2MB
Sony 31
/"1720K
2
Sony 31
/"1.44MB
2
Pacific Rim 5,/.." ext

$62
$55
$62
$ 199

Tape Backups
Compudyne 60MB int
Compudyne 120MB mt.

$229
$319

Genius Dynamouse 6000
Microsoft Serial Mouse
Microsoft Mouse
w/ Windows 3.0
Kraft KCIII Joysticks
CH GameCard
Logitech ScanMan+

Printers

$29
$84
$ 145
$ 14
$33
$ 165

Modems
COMPUDieNE 2400i

24 Pin printer
80 column
192 cps draft
64 cps NLO
Part#431513

$245
$169
Epson 810 9- pin
$275
Epson L0510 24- Pin
$158
Panasonic KX-P1180
$399
Panasonic KX-P1624
Panasonic KX-P4420 laser .... $829
TI microLaser PS17
$ 1549

Cables

2400 baud
internai modem
Viscom software

$59
ATI 2400i w/MNP5
Compudyne ext.2400
Complete Fax 4800
Complete Answering Machine
Complete Communicator

$145
$69
$139
$219
$389

Sony Diskettes
Stock up in boxes of 10!

IBM Parallel Printer Cables
6foot
$2.29

51/." DS/DD

Modem Cables
6ft. 9-25 pin AT

31
2'
/
DS,DD
$1.99

All returns must be in ' as new' condftion, w/
onginal packaging. a/o modifications or damage
Returns must have an RMA ( Return Merchandise
Authorization) Number
Defective Software exchanged for sarna item
only
Defective hardware will be repaired or replaced

$4 59
$749

51
4"
/
DS4-0
$ 879
3/2" 1)54-ID

$13 99

at CompUSA's discretion
Most orders placed before 2pm Central Tune
will be sopped same day.
COD, visa, Mastercard, Discover, Checks amd
Cashier Checks accepted
Texas residents add sales tax
Add 3% frerght charges - minimum $ 5/order
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Software

Miscellaneous

Math Co- Processors

Hard Drives
Seagate ST225 20MB
w/controller
Seagate ST238R 30MB
w/controller
Seagate ST1102A 89MB
Seagate ST1144A124MB
Seagate ST1239A 211MB
Toshiba MK134 65MB
Toshiba MK156 150MB
Micropolis 1578-15 330MB
Plus Development
40MB Hardcard II

$2279

Video Card Included!

Video Card Included!

eseagate

$1239

..à
"4

14" VGA Color

NEC P2200XE

A LIBasic VGA/16
c....
16 Bit VGA

$799

12" Amber

Storage Devices

Brima ACT 286-410

80386. 25MHz
0wait state
1MB RAM
1.2 MB 51
/"Drive
4
IDE HD controller
8expansion slots

80.1R6SK 16MHz
0wait state
1MB RAM
12 1+,439/: Drive
IDE HD controller
DOS 4.01

40MB 28ms

Video Card Included!

Laptops

COMPUDieNE 386-25C

[cum_ 6800SX

80286, 16MHz
0wait state
1MB RAM
12 MB 51/
4"Drive
IDE HD controller
8expansion slots

Windows 3.0

Newest version
of Microsoft
Windows

$85
L
Microsoft Word 5.0
$ 199
PFS: Professional Write 2.2
w/Professional File
$ 139
WordPerfect 5.1
$245
Lotus 1-2-3 2.2
$319
Lotus Works 1.0
$99
Microsoft Excel
for Windows 2.1d
$298
Microsoft PC Works 2.0
$88
Quattro Pro 1.1
$299
Freelance + 3.01
$299
Harvard Graphics 2.3
$269
PageMaker 3.01
$479
Ventura Pub. 3.01 Windows $499
DAC Accounting 4.1
$76
Quicken 4.0
$35
Wealthbuilder
$ 131
&A Version 3.0
$214
Microsoft OuickBasic
$59
Turbo C++
$ 125
Check It 3.0
$78
DesqView 386 2.3
$ 109
Direct Access 5.0
$52
Norton Utilites 5.0
$ 109
PC Tools 6.0
$79
OEMM 386 5.1
$52
Sideways 3.3
$35
WinSleuth
$69
Carbon Copy+ 5.2
$ 107
PC Anywhere IV
$89
Procomm Plus 1.18
$52
Prodigy 3.1
$23
Chessmaster 2100
$29
F-19 Stealth Fighter
$38
Falcon AT
$29
Leisure Suit Larry
$22
PC Globe
+
$35
Populous
$29
SimCity
$28
Where in Time is
Carmen Sandiego?
$27
CompUSA, Inc.
15151A Surveyor
Addison, TX 75244
1-800-932-CO M P
Hours of operation ( CST):
Monday - Friday 8am - 7pm
Saturday 9am - 4pm
Orders shipped UPS Ground - call for
overnight freight charges.
Not reef:enable for typographical errors.
errors in photography, or errors of omission.
Prices and availability subject to change.
Due to changing market conditions, call us toll
free for current pncing and availability.
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COMPUDiel4E 286-16

Name-brand PC's,
Peripherals and Software at
Guaranteed Lowest Prices!

SYSTEM

John Unger

REVIEW

Plug-and-Play Unix Machine

T

he Dell Station 425E is a turnkey
Unix system that Dell hopes will
snare PC system users who are migrating to Unix. Built around the company's 486/25E Extended Industry Standard Architecture ( EISA) system, the
Dell Station bundle includes Unix and
applications software that together form
apowerful integrated system. Dell clearly designed the 425E with first-time
Unix users in mind, and the success of
this design distinguishes the 425E from
its competition.
The Dell Station's $9687 base price
looks steep until you consider what it
buys. On the hardware end, the workstation is a 25-MHz 486 EISA computer
with 8 megabytes of RAM, a 5%- inch
1.2-MB or 31
/2
inch 1.4-MB floppy disk
drive, a15-millisecond, 100-MB Intelligent Drive Electronics (IDE) hard disk
drive, and a 150-MB quarter-inch cartridge tape drive. The system also includes aDell Super VGA color graphics
adapter and an 800- by 600-pixel color
monitor, aserial mouse, and an IBM Enhanced 101-key keyboard.
For software, the 425E includes a
Dell-licensed version of Interactive Systems' Unix System V 3.2, the X Window
System, an easy-to-use X.Desktop iconic
file manager environment, MS-DOS emulation, and afull suite of Uniplex Advanced Office System applications running in the X.Desktop environment.
TCP/IP and Network File System software are optional.
Dell installs the operating system and
applications software on the hard disk
drive, so all you have to do is connect the
system components and turn on the power. An easy-to-follow installation routine
then takes you through the steps of setting the date and time, initializing user
accounts, and making passwords for the
administrative accounts.
Inside the Station
The Dell Station fits in afull-size IBM
AT-type case. The components are laid
out with three half-height bays on the
right side, with two half-height bays beside them. My review system had highdensity 5%-inch and 31
/2
inch floppy
disk drives in the top two right-hand bays
and the tape drive in the bottom righthand bay. Instead of the standard 100MB IDE hard disk drive, the review system had an optional Micropolis 330-MB
ESDI hard disk drive. The unit also in-

The Dell Station 425E turnkey system smooths the road for new Unix users.
Bundled software includes X.Desktop and the Uniplex II Plus Advanced Office
System software.
cluded an extra floppy disk drive, which
brought the total price to $ 10,725.
The computer has six EISA slots and
two 16-bit ISA slots. The ESDI hard disk
drive controller card and VGA color
graphics adapter occupied the two 16-bit
slots in my test machine, and two of the
32-bit slots held 16-bit Ethernet and tape
controller cards. The motherboard accepts up to eight 1- or 2-MB single inline memory modules, for amaximum of
16 MB of 80-nanosecond RAM.
The Super VGA graphics adapter and
color monitor provide adequate detail for
the icons and graphics on the X.Desktop
interface, but Dell should have included
ahigher-resolution graphics option. The
Interactive X port that Dell used as the
basis for the operating system includes
drivers for 8514 graphics as well as for
hardware graphics accelerators.
The motherboard integrates two serial
ports and one parallel port. The Dell
mouse ( which is made by Logitech)
plugs into one of the serial ports. For
multiuser configurations, Dell furnishes
serial port expansion boards to support

up to 32 remote terminals over asynchronous lines.
The Dell Station's cooling fan is one of
the noisiest that Ihave come across in
years. Ihad the system set up about 6
inches from awall, which may have enhanced the sound, but you could tell
when the computer was turned on from
anywhere in the house.
Big Software Bundle
Dell Unix System V release 1.1 is alicensed version of Interactive Systems'
386/ix release 2.0.2, which is an implementation of AT&T Unix System V 3.2.
Dell has enhanced it to include new X
drivers, an on-line manual, and several
other features. The company has taken
great pains to relieve the average user of
ever having to deal with the nitty-gritty
of Unix.
The Dell Station 425E is designed to
make it easy for non-Unix users to get
started. You never have to learn the intricacies of grep, awk, or sed. The menudriven sysadrn program makes mundane
system management relatively effortless.
continued
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NO NOISE improves PC
working environments.

REVIEW

NO NOISE removes the constant humming
noise which is a daily irritation to PC
operators.
It's not that the noise is high — it's more a
matter of its constantly being there, from the
moment you start up in the morning and until the
office closes.
Constantly — for hours on end — day in and
day out.
This noise comes from the PC's cooling fan.
The cooling fan is designed and constructed to
function in air temperatures all the way up to
110°-120° F. It always runs at maximum speed.
This is where the constant noise arises.
In our part of the world, we no longer need to put
up with this irritating noise — thanks to NO NOISE.
How to stop the noise.
NO NOISE gradually reduces the speed of the
fan until it corresponds with the surrounding
temperature and your PC's cooling requirement.
The fan is practically soundless at temperatures
from 70°-90° F.

Built-in safety
If a fault should occur, a built-in safety circuit in
the NO NOISE automatically ensures that the
fan converts to maximum performance. This
ensures the necessary ventilation/cooling under
all conditions.
NO NOISE suits all PC models.
Thousands of units are already in use worldwide
by computer manufacturers, major corporations
and individual users, who realise that excessive
noise in the work environment can lead to
fatigue and stress, ultimately affecting
performance and productivity.
NO NOISE is extremely simple to install; your
customary PC dealer can provide you with further
details and provide this service if required. NO
NOISE comes with a five-year warranty and a 30day trial.
WHAT THE REVIEWS SAY
"...it worked perfectly.. noise level

was

dramatically reduced."
PERSONAL COMPUTER WORLD, U.K.
"...NO NOISE worked exactly as advertised,
reducing fan noise to nil."
BYTE, International Section, February 1990
NO NOISE USA—NO NOISE UK— NO NOISE
SWEDEN—NO NOISE AUSTRIA—NO NOISE NETHERLANDS—NO NOISE GREECE—NO NOISE AUSTRALIA
TM

ORDER NO NOISE NOW at $99.95 by calling
1-800-SILENCE ( 1-800-745-3623)

or contad your local dealer We accept MCNISA. POs, Cashier
and Personal Cheques. Please add $4.95 for shipping and handling
All FL deliveries add 6% sales tax. VARS Dealers and OEMs call
(407) 220-0100.
NO NOISE Inc., 3601 SE Ocean Blvd , Sewall's Point. Stuart,
Florida 34996. Tel, ( 407) 220-0100 Fax' ( 407) 220.0101
NO NOISE 1990
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PLUG -AND -PLAY UNIX MACHINE

Dell Station 425E
Company
Dell Computer Corp.
9505 Arboretum Blvd.
Austin, TX 78759
(800) 274-3355

Components (as reviewed)
Processor: 25- MHz Intel i486; socket for
Weitek 4167 math coprocessor
Memory: 8 MB of SIMM RAM
Mass storage: High- density 51
4 /
inch

mal operations such as changing directories, opening applications, viewing text
files, and deleting files using the mouse.
When you need to get into aUnix shell,
you need only click on the desktop area
to open ashell window. You can access
three text- oriented, full-size Unix
screens for use as standard log-in sessions. One of these screens is the logical
Unix console that displays system messages.

The MS-DOS Connection
Dell uses Interactive's VP/ix to support
ESDI hard disk drive; 150- MB internal
MS-DOS applications. You can run DOS
cartridge tape drive
applications in two environments. While
Display: 14- inch Dell VGA color monitor;
you're in the X.Desktop environment,
800- by 600- pixel Dell Super VGA adapter
you can open amonochrome, text-only
Keyboard: 101- key IBM Enhanced layout
DOS window, or switch to a different
I/O interfaces: Two serial ports; one
terminal session ( by simultaneously
parallel port; one thin Ethernet port
holding down the Control, Alt, and Sysrq
keys and pressing either Fi, F2, or F8) to
Software
Dell Unix System V 3.2 with the X Window
use afull-screen window. After you log
System, X.Desktop interface, OSF/Motif
in, you can type run VP / ix to start afullwindow manager, VP/ix, Uniplex II Plus
screen DOS window with complete enAdvanced Office System version 7, Uniplex
hanced VGA support for graphics or text.
Advanced Graphics System, and Uniplex
You can switch back to the original X
Windows
screen any time you like by simply holding down Control, Alt, and Sysrq and
Price
then pressing F3.
$10,725
Running an MS-DOS session in afullInquiry 1108.
size VGA window offers excellent software compatibility. Iran Flight Simulator (to stress-test graphics compatibility), WordPerfect 5.0, and Procomm,
and Ididn't experience any problems.
Another difficulty of making Unix a You can run as many as three separate
full-screen MS-DOS sessions and switch
viable operating system for naive or inexperienced users has been the absence of among them.
The first DOS session that you start or
application programs that have auniform
DOS window that you open has control of
interface. The Uniplex suite of business
the floppy disk drive (or drives). If you
applications goes along way toward overwant to access the drive from another
coming this difficulty. Uniplex's software tools include a word processor, a window or terminal, the original DOS
session must release the device.
spreadsheet, a database ( Informix),
MS-DOS can access and use Unix
presentation graphics, an appointment
files, but DOS users must have at least
calendar, an E-mail system, and several
Unix read access to those files. Unix
other utility programs. All these profilenames that are illegal under DOS are
grams present you with the same general
parsed to unique DOS filenames when
interface so that you have to learn only
listed with the DOS dir command. Also,
one basic set of keyboard and mouse
the DOS copy command has switches to
actions.
convert between Unix and DOS ASCII
text files. (MS-DOS gives each line both
GUI and Text Interfaces
carriage-return and linefeed characters;
The Dell Station offers two graphical
Unix, on the other hand, uses only alineuser interfaces and atext-oriented user
feed.)
interface. When setting up anew user account, the system administrator has the
But Does It Perform?
option of making that user's interface
If you're accustomed to working on a
either a standard X GUI running an
computer with a windows-based interxterm window and )(clock, or aspecial
face, you'll be impressed with the Dell
X environment with the OSF/Motif winStation's performance. When you click
dow manager running X.Desktop and
on awindow that's partially covered by
Uniplex. The latter is totally windowother windows, it snaps to the top of the
and icon-based and lets you perform norand 31/
2inch floppy disk drives; 330- MB

Is Windows 3.0 the
end of DESQview?
Not if you're still using
DOS programs.
file

Microsoft Proilc_t - Proleaf
Uri ¡new IsOle Fitter fopnat

Qptiona

Window
Lotus 1-2-3 Rel. 3

Autocad 186
Error: You hove an
protected- mode up
mode. Iurun the al
Windows using eillr
command.

Error: You have attempted to run a
protected-mode application in 386 enhanced
mode. To run the application. exit and run
using either the WIN hi or the WIN if

Insufficient memory to run application;
"

close one or more applications to i
nc r
ease
available memory and by again.

Windows 3.0. The multitasking, windowing environment.

Are you still using MS-DOS programs on your PC?
You may want to use DESQview as your primary
operating environment.
The new DESQview 2.3 and DESQview 386 2.3 let you
use your favorite DOS and DOS-extended programs in
windows side-by-side on 80286,80386 and i486 PCs. As
you can see above, you can even run Windows programs

DESQview 386 2.3. The multitasking, windowing environment.

within DESQview 386. So the next time you get error
messages like the ones at the left in Windows, remember
how the same set of programs look running in DESQview.
Whatever standard you use—DOS, extended DOS or
Windows—DESQview is still the best way to get the most
out of the hardware and software you own today.
DESQview. The obvious choice.

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (213) 392-9851 Fax: (213) 399-3802
This comparison was made using asystem like the one you might run: Both shots show an ALR FlexCache 33/386 running DOS 3.3 with VGA display adaptor,
Novell NetWare v3.01 Rev. A, with IPX/SPX v3.01 Rev A, Microsoft Mouse 7.00, and Microsoft SMARTDrive v3.03 disk cache. Buffers were set to 20.
For the Windows screen, we ran Microsoft Wmdows 3HIMF.M.SYS and EMM386.SYS. For the DESQview screen, we ran QEMM 386 v5.1.
Trademarks: Microsoft, Windows, MSDOS, 8018h, Wks ALR,FiesCadie, Novell, NetWare 01990 Quarterdeck Office Systems
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UNIX BENCHMARKS

Dell Station 425E

2.2

0.9

1.4

1.5

2.0

1.1

9.0*

I

_J

10.1

AST Premium 486/33

1

Tangent Model 425

8.6
6

Everex Step 386'33

C Compiler

Time

Index

•C Compiler

2.3

0.9

•DC Arithmetic

0.3

2.2

•Tower of Hanoi

0.4

1.4

(1 7- disk problem)

System Loading ,
1concurrent background
process
2concurrent background
processes
4concurrent background
processes
8concurrent background
processes

3.2

1.3

4.2

1.4

68

14

11 6

1.5

DC Arithmetic

11

Tower of Hanoi

Time

II

Arithmetic
(10.000 iterations)
Arithmetic overhead
Register
Short
Integer
Long
•Floating Point
Double

H

15625

1.1

0.2
3.1
3.8
3.1
3.1
6.1
6.3

3.6
0.9
0.9
1.0
1.0
2.0
2.1

• Cumulative index is formed by summing the indexed performance results for C Compiler, DC Arithmetic, Tower of

Floating Point

Dhrystone 2

Index

•Dhrystone 2
(without registers;
Dhrylsec.)

System Loading

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)

Time

Index

0.8

1.4

0.8

1.2

0.6
0.5

1.0

1.2

2.3
2.8

648
364
236

N/A
N/A
N/A

Fllesystem throughput
(1600 1024- byte blocks
in Kbytes/sec.)
Read
Write
Copy

Hanoi, System Loading (with 8concurrent background processes), Dhrystone 2, and Floating Point tests.
System loading performed using Bourne shell scripts and Unix utilities.
Note: All times are in seconds unless otherwise specified. Figures were generated using the BYTE Unix benchmarks
version 2.6. Indexes show relative performance; for all indexes, an Everex Step 386/33 running Xenix 2.3.1
1.
N/A = Not applicable. For adescription of all the benchmarks. see " The BYTE Unix Benchmarks," March BYTE.

three of its competitors on the Dhrystone
stack instantly. When you drag or resize
2tests. And none of the comparison maawindow, it pops into its new size or lochines can compete in terms of price
cation without hesitation. This instant
when you consider the Dell Station's
visual feedback adds greatly to the qualbundled software.
itative feeling of working with a highperformance computer. However, the
A PC in aUnix World
speed is at least partially due to the fact
that the Dell Station has to manage only a In a world of RISC workstations, the
Dell Station bucks the trend by combin4-bit color plane with 800- by 600-pixel
ing a state-of-the-art CISC-based hardresolution.
ware platform with its Unix. Dell has
Overall, the Dell Station scored well
used this platform so run an X-based veragainst other i486-based machines that
sion of Unix that makes the system as
the BYTE Lab has tested. The Dell outuser-friendly as possible. To that extent,
performed the Tangent Model 425 and
Dell has succeeded, although some users
Compaq Deskpro 486/25, and it ranked
may be disappointed with the graphics
just behind the 33-MHz AST Research
subsystem.
Premium 486/33 overall (for more on the
Considering the wealth of software
comparison systems, see "486 EISA Mathat the Dell Station includes, the price
chines: A Slow Start in the Fast Lane,"
isn't bad. The new Sun SPARCstation
October BYTE, and " High-Performance
IPC, which retails at just under $ 10,000,
486 ATs," November BYTE). The Dell
is a similar hardware package, but it
Station's one weak point was its floatinglacks an OSF/Motif-type interface-at
point test scores, but it outperformed all
216
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least until the next release of SunOS
Unix-and it includes no applications
software (BYTE will review the SPARCstation IPC in an upcoming issue). With
the addition of the optional Dell Station
Partner Kit ($399), you can use MS-DOS
PCs as X terminals networked to the Dell
Station, and the cost per user for this system drops rapidly.
The Dell Station isn't going to convert
any engineering workstation users, but if
you're new to Unix or you're recommending aUnix system for the people in
your office, the Dell Station requires a
lot less hand-holding than other Unix alternatives. And that should make everyone happy. •
John Unger is ascientist working for the
U.S. government in the Washington,
D.C. , area. He does most of his work on
a Sun-3. You can reach him on B1X as
"junger."

The Brick
The fastest 386SX TM ..
A 16 or 2C MHz 386SX
A 44 to 212 MB HD
A Ito 8 MB RAM
A 1024 x 768 VGA
A 2,400 bps modem
A 3" x8' x II"
A 16-bit expansion slot
...in just 8.3 lbs!

THE
BRICK'
"A Tote-able that Outperforms the Desktops..."
— PC MAGAZINE, Sept. 1990
This new generation PC is
remarkable for the performance and the practicality it
provides. The Brick is
powerful enough for the most
demanding applications,
while its elegance, quietness
and size make traditional
PC's seem downright
obtrusive by comparison.
More Practical
Than a Portable
For multisite computing. the
Brick offers an alternative to
the usual trade-offs of laptops
or multiple PC's. Just keep
your preferred keyboard and
full size monitor, plus
power supply at your
regular destinations
and carry only the 8
lb. Brick in between.
Bricks are
available with
16 or 20 MHz
386SX, 1-8
MB of RAM,

TINE

IN

SECONDS

40

80

Surprisingly
120

160

Expandable

The Brick is only about
the size of aream of
copier paper, yet you
can still add up to two ISA
with 8MB RAM, 212 MB HI)
The lower number as better
half cards internally. A
Time to complete PC Magazine's
docking port allows easy
full benchmark test set.
connection to our Docking
afast 44, 104 or 212 MB Conner Terminal, which instantly hooks
up all cables and provides
or Teac IDE hard disk, and a
another 16-bit slot.
387 coprocessor socket. A

$2,495

2,400 bps Hayes compatible
modem is standard.

A 16 MHz Intel 386SX

16 NM. BRICK

The fast VGA graphics
features up to 1024 x768 non
interlaced resolution with afull
1MB of video memory.
Blazingly Fast
Compared to published
reports of an 386SX machines
tested to date by PC Magazine
and Byte, the Brick offers
superior performance on the
aggregate of system, video
and hard disk
benchmarks.

Satisfaction
Guaranteed
All Ergo products have a30 day,
money back guarantee, aOne
Year Warranty, unlimited 800
toll free support, and advanced
diagnostics and updates via
modem. You'll find complete
information on the Brick, plus
afull complement of
enhancement products in
our 32-page free catalog.

/

One Intercontinental Way, Peabody, MA 01960
Tel: ) 508) 535-7510 Fax: 1508) 535-7512

Includes
A IMB RAM, Exp. to 8MB
A
A
A
A
A
A

44 MB hard disk
1024 x768 VGA
2,400 bps modem
3.5" 1.44 MB floppy
16-bit half card exp. slot
Freight included

$2,695
with 101 Keyboard &
12" Mono VGA Monitor
$2,995
with 101 Keyboard &
14" Color VGA Monitor

Order Factory Direct

/ 1-800-633-1925
Free 32-Page Catalog
Circle 105 on Reader Service Card
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The Joneses.

AMMA uses "write-back" cache technology
Check out the benchmarks. When it
instead of the "write-through" technologies used
comes to speed, pure and simple, mainin most PC s. The write-back cache was developed
frames are no longer the main attraction.
for mainframes. Everex was the
Introducing the Everex STEP 486/33 STEP 486/33
34.000 Clingstones 119.4 MPS)
pioneer in developing it for the PC.
and STEP 486/25. Along with the STEP CRAY- X- 1/P)48 17.857 Onhistones
And in doing so, opened awhole new
4861s, they give you desktop performIBM 3083
16066 Dingstones
dimension in desktop performance.
ance that was previously unheard of.
With
AMMA,
you can write directly to the
There are two reasons. The first, of course, is
STEP
486's
cache
in nearly all cases. With writethe 486""chip. The other is AMMA' Everex's
through
techniques,
on the other hand, you lose
proprietary Advanced Memory Management
most
of
the
performance
benefit of the cache.
Architecture.
Inquines from outside the U.S. call 415-498-1111. EVER for EXcellence is aregistered trademark and Everex, STEP, STEP 486is, AMMA and PDS are trademarks of Everett Systems. Inc. 486 is atrademark of Intel Corp.

And how to keep up
with them.
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That's because write-through forces you to write
to main memory much more often. And main
memory is slower than the cache.
This is especially important in 486 computing,
where the CPU performs as many as four times the
write operations as in 386. Which makes AMMiees
write-back architecture, combined with the 486's
embedded cache, apowerful combination indeed.
But the STEP 486 machines give you more
than just speed. They come with Programmable
Drive Select. If your drive isn't listed on the set-

up table, PDSTm lets you custom-configure the BIOS.
It's good for virtually any hard drive.
What's more, all STEP systems come with aoneyear extendable warranty and aone year renewable
on-site service contract that also covers all Everex
peripherals in the system.
To find out more, call 1-800-334-4552* for the
name of your nearest Authorized Everex Reseller—
every one ahigh performance expert.
Then you can let the Joneses try keeping up
for achange.
"
VEREXEVER be

01990 Everex Systems. Inc. For more information on how the above benchmarks were derived, please write the Everett Perfonnimce Test Center, 48431 Milmont Drive. Fremont, CA 94538.
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Code Base 4.2

dBASE
Power
Build amulti-user, dBASE compatible
application which is several times
faster than dBASE IV, Clipper or
Fox Pro. Watch its windows and

SEQUI TER
SOFTVVARE INC. III

Portable
Port your application to any environment with a
C or C++ compiler. Access megabytes of memory
using 386 DOS compilers, OS/2, Unix or Microsoft
Windows.
Compatible
As you directly use the data, index and memo files
of dBASE 11.1 through IV or Clipper, you can use
Code Base 4.2 with any dBASE compatible product.
Easy
Consult examples in the 280 page user's guide as
you interactively execute Code Base 4.2 routines
from alearning utility. You will remember the
routines which are named like dBASE commands.
Sequiter Software Inc. •

menus appear instantly on any
coinputer.

Small
Make stand alone executable files as small as 14K.
Code Base 4.2 executables are 1/2 to I/3 the size of
corresponding Clipper executables.
Complete
Enjoy the benefits of complete dBASE functionality, including browse, edit, menus, windows, multiple
index files per database, dBASE expression evaluation, relations and filters.
Order Today
Order the DOS-OS/2 version for $295. Call
(403) 448-0313 or fax (403) 448-0315. Discover
why Sequiter Software Inc. and most software
dealers offer a60 day money back guarantee.
Source is included and there are no royalties!

RO. Box 5659, Station L, Edmonton, Alberta, Canada T6C 4G1
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cess, for example, SQL Server), and
queue manipulation. It can also use the
HMA (and, in certain circumstances,
EMS as well); with HIMEM.DOS in
place, the enhanced version ate up 120K
bytes on an Arche Legacy 386/33.
The enhanced workstation offers to install aWindows 3.0 driver. Presumably,
permissions for files throughout the file
you could run the basic version under
system, storing them in HPFS extended
Windows, but without the network supattributes rather than in aseparate dataport for browsing available servers and
base file. That is the basis of local secuqueues and for receiving messages, it
rity, which enables you to protect the
wouldn't buy you much. The enhanced
server's entire file system, not just the
version, on the other hand, dovetails
resources it shares with the network. As
nicely with Windows. You can use the
with aUnix machine, you log on for local
File Manager to browse network drives,
access.
the Control Panel to locate and connect
Although it is possible to run aLAN
to network printers, and the Print ManManager server on a FAT partition, I ager to monitor and control print queues.
can't think of any good reason for doing
A utility called WinPopup receives and
so. For OS/2 workstations, it's another
displays messages. You can also send out
matter. If you're going to dual-boot DOS
messages from within Windows; that's a
and OS/2, you'll need a FAT partition.
convenience that the NetWare driver for
Even so, savvy users will dedicate most
Windows doesn't currently offer.
of the disk to the superior HPFS.
Next you've got to choose whether to
Plumbing the Physical Layer
make an OS/2 machine aworkstation, a LAN Manager 2.0 and NetWare 386
peer server, or a full-blown server. As
handle network infrastructure—adapter
you'd expect, memory requirements indrivers and protocols— in asimilar way.
crease as you move up the ladder, from 3 LAN Manager's NDIS (the Microsoft!
to 3.5 to 6 megabytes, respectively. I 3Com network driver interface specifiknew Iwanted to make a12-MB Compaq
cation) and NetWare 386's OD! (for open
Systempro aserver, but Ierred in installdata-link interface) both do the same job:
ing my second OS/2 system, aDell 386/
They separate hardware drivers from
25, as a workstation. The extra halftransport protocols. Network drivers
megabyte required for apeer server buys
used to be " monolithic": Adapter manuyou more than alimited ability to share
facturers had to incorporate transport
disk, printer, and other resources. A protocols in their driver software. With
peer server can also be abackup domain
NDIS or ODI, driver writers need only
controller. That means it keeps an autoconform to ageneric transport-protocol
matically updated copy of the primary
interface—asimpler (though hardly trivserver's user accounts database. When I ial) task. Moreover, both interfaces suplearned that, Ipromoted the Dell 386/25
port two kinds of multiplexing. Different
to apeer server, which meant removing
protocols can share an adapter so that,
and reinstalling the workstation softfor example, LAN Manager's NetBEUI
ware. Like Isaid, read the books first.
(the NetBIOS extended user interface)
and TCP/IP can coexist on the same
The DOS Connection
physical network.
Since DOS is amuch less complex beast
It works the other way, too—multiple
than OS/2, it recovers more easily from a adapters can share a protocol. In that
wrong choice. LAN Manager comes in
case, the protocol spans two physical nettwo flavors for DOS: basic (big) and enworks. Just for fun, Iconverted my test
hanced (bigger). The basic version, a LAN Manager network from a single
minimal MS-Network work-alike, can
Ethernet segment to two, joined at the
use the high-memory area ( HMA—the
Systempro server. With only four mafirst 64K bytes of extended memory) to
chines, there was no reason to divide the
shrink its memory footprint. With HIcabling. However, it's a strategy that
MEM.DOS, the version of the HIcomes into play when managing large,
MEM.SYS driver that comes with LAN
congested networks. It took me 10 minManager, the basic workstation software
utes to add asecond network adapter to
used 69K bytes on aGateway 386SX runthe Systempro and to rearrange the caning DOS 4.01.
bles, and another 5minutes to tell LAN
The enhanced version adds all the
Manager to "bind" the NetBEUI protobeef: resource browsing, messaging, the
col to the second adapter.
named-pipes protocol (required to acIn the two-segment configuration, all

LAN Manager 2.0:
AForce to Be Reckoned With

E

verybody loves agood horse race.
In the realm of PC networking,
that's just how industry watchers
like to portray the contest between Novell and Microsoft. Novell's NetWare,
eight lengths ahead, suddenly finds
Microsoft's LAN Manager thundering in
hot pursuit.
The battle for mind- and market-share
won't end in a photo finish under the
wire. But it will increasingly clarify an
evolving vision of advanced network
computing. Here are the essential ingredients of that vision: A network operating
system should be easy to use and administer, work smoothly with other kinds of
networks, support distributed (client/
server) applications, run with blazing
speed, exploit advanced hardware, protect its resources with arock-solid security system, and scale up gracefully from
small to very large installations.
LAN Manager's latest version, 2.0,
scores well on all these fronts. Some of
its new features, notably local security at
the server and disk fault tolerance, match
long-standing NetWare capabilities.
Other features, such as limited multiprocessor support and domainwide user accounts, break new ground.
Read the Books First
Five well-written manuals document the
system. The installation process, while
dead simple, requires choices that you
can't intelligently make until you read
the books and know the big picture. And
make no mistake, it is abig picture. You
will likely be working with both OS/2
and DOS machines. On the OS/2 side,
you've got to consider which file system
to use: the DOS-style file allocation table
(FAT) or OS/2's High Performance File
System.
Any OS/2 system benefits from the
standard features of HPFS: banded allocation, caching, B-tree directory lookup,
and long filenames. But aLAN Manager
server gets extra mileage out of HPFS;
drive mirroring and duplexing require it.
On a386 machine, an alternate installable file system called HPFS386 runs in
native 32-bit mode. (A dual-processor
version that runs HPFS386 and the network I/O subsystem on adedicated processor should be available by the time
you read this.) HPFS386 can distribute
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LAN Manager 2.0
Company
Microsoft Corp.
1Microsoft Way
Redmond, WA 98052
(800) 426-9400
(206) 882-8080
Hardware Needed
Server: 286, 386, or 486 system with
6MB of RAM
OS/2 workstation: 286, 386, or 486
system with 3MB of RAM and OS/2 1.1 or
higher
OS/2 workstation with peer service: 286,
386, or 486 system with 3.5 MB
of RAM
DOS basic workstation: 8086 or higher
system with 640K bytes of RAM
DOS enhanced workstation: 8086 or
higher system with 640K bytes of RAM;
extended or expanded memory
recommended
Software Needed
Server and workstation with peer service:
OS/2 1.2 Standard Edition (CSD XR04053)
or higher
DOS workstation: DOS 3.1 or higher
Price
Five- user license: $995
Additional 10- user license: $995
Inquiry 1065.

workstations communicated with the
common server and vice versa. But they
couldn't all talk to each other. LAN
Manager 2.0 doesn't permit a machine
on one physical network to communicate
directly with a machine on the other.
That's something that third parties will
have to provide.
More interesting than multiple adapters, though, is the notion of multiple protocols. Users increasingly want Macs,
PCs, Unix workstations, and Digital
Equipment and IBM hosts to be plugand-play. Each of these cultures relies on
deeply entrenched network protocols.
Microsoft's NDIS, like Novell's ODI, is
an architecture that enables anetwork to
participate in several cultures at once.
However, the core LAN Manager 2.0
doesn't capitalize on that opportunity.
Just as NetWare 386 ships only with its
native IPX protocol, LAN Manager 2.0
ships only with its native NetBEUI. For
now you'll have to look elsewhere—most
likely to 3Com—for the extra pieces you
need to connect aLAN Manager network
to aMacintosh or Unix network.
LAN Manager workstations, like
222

BYTE • DECEMBER 1990

servers, bind one or more protocols to
one or more adapters at run time. That
means a LAN Manager OS/2 or DOS
(enhanced) client can fit cleanly into a
heterogeneous environment. (Although
NetWare 286 clients are monolithic, NetWare 386 clients can also multiplex protocols by means of ODI.)
In general, it's asnap to install and rearrange NDIS drivers. My only gripe is
that there's no sanity-check utility like
Unix's ping or NetWare's comcheck. I
always like to test out basic connections
before layering on alot of network software. But when Iencountered a faulty
adapter configuration, Ididn't discover
the problem until the domainwide security system failed to initialize.

shared file, directory, print or serial device queue, or named pipe. (While NetWare 386 also supports file-level permissions, NetWare 286 does not.) When
aserver runs user-level security, it can
also audit who does what with its shared
resources. While it's more powerful and
generally more desirable than share-level
security, user-level security demands
more administrative effort. In most cases
it'll be worth the trouble, but it's handy
to have the simpler, more open share-oriented method available as an option.

Domains and Log-on Security
A domain can weld a group of servers
and workstations into a single administrative unit. It sounds simple, and in a
way it is, but you've got to work with the
domainwide log-on security system for
Locking the Gate
Under LAN Manager 1.x, you could
a while to sort through all its implications. Domain-based security is optionwalk up to aserver, toggle from the LAN
al. Nothing prevents you from setting up
Manager session to an OS/2 command
anetwork with one or more stand-alone
window, and proceed to snoop around in
servers, each (as with NetWare) responthe server's file system. People rightly
sible for its own user accounts. In that
complained about that, and version 2.0
case, however, each server accessible to
solves the problem—with avengeance.
aworkstation has to maintain privileges
When you install a2.0 server on a386
system, you can opt for local security. I for that user. Conversely, the user must
supply a password each time he or she
did that, and when the server booted,
tries to attach to ashared resource.
it prompted me for the administrator's
To activate domain security, you first
name and password. Ityped " admin"
name a primary domain controller and
and " password" per the manual's direcone or more backup domain controllers,
tions but failed to gain administrative
join the controllers to a special group
privileges.
(called " servers"), and then start the
As Ilater discovered, the first batch of
netiogon service on each participating
LAN Manager 2.0 disks were shipped
server. This makes sense even on asinwith apassword expiration date (apolicy
gle-server network. Once the server valithat has since changed), and mine had
dates your log-on request, you're in. For
expired. The result was a convincing
the rest of that session, you can use any
demonstration of local security—Iwas
simply locked out of the file system. I resource your permissions entitle you to
use, no questions asked.
couldn't even edit CONFIG.SYS to preThe real purpose of domainwide secuvent the server software from starting.
rity, of course, is to simplify multiNot that that would have helped, since
server administration. Within adomain,
local security is intrinsic to the file sysall servers running the netlogon service
tem and doesn't depend on the network
share identical copies of the user acsoftware. It looked as though I'd have to
counts database. The primary domain
wipe the disk and start over. Although
controller owns the master copy, which
there was a workaround—one that Mireplicates automatically to the backups.
crosoft supplied and would probably preAny domain controller can validate a
fer Ikeep to myself— it's clear that the
log-on request, and, in fact, Microsoft
new LAN Manager has really battened
recommends that you configure workstadown the hatches.
tions to prefer different domain controlLocal security applies only to the
lers to spread out the burden of log-on
server's console. From the network perprocessing.
spective, server security comes in two
This arrangement simplifies the netflavors: share- level and user- level.
work administrator's life, because asinShare- level security mimics MS- Netgle accounts database governs all access
work and PC-LAN networks, which can
to a pool of servers. Conversely, for
password-protect shared resources but
users it means that asingle log-on request
can't specify levels of access by user.
will grant access to the pool of servers. If
User-level security enables much more
the primary controller should ever fail,
precise control. You can specify how
you can promote abackup controller to
each user (or group) can access each

PC-MOS

The Multiuser DOS Platform
For The ' 90s
The 386 and now the 486 microprocessors have
focused alot of attention on the multiuser, multitasking possibilities of advanced PCs. A myriad of
software and hardware manufacturers are promising anew age of multiuser options in the '90s.
But when you take acloser look, only one solution focuses on the features you want and anticipates the capabilities you need to use your PCs to
their greatest potential. That solution is PC-MOSTm
from The Software Link, the first DOS-compatible,
multiuser, multitasking operating system.

GATEWAYTm to Novell's NetWare®. This connectivity lets abusiness configure its automation systems
for departmental efficiency and expand affordably
as needs grow with LANs or even WANs.

A Network Alternative
The advantage to the PC-MOS shared processing
solution is its ability to maximize the available
memory on your PC, taking full advantage of extended memory and sharing it with up to 25 users
on inexpensive terminals or monitors. You can
share data with the same speed and integrity of a
network solution without the expense of network
cards and the waste of under-utilized PCs. And no
additional investment is required to get the multitasking capabilities inherent in PC-MOS.

An Unbeatable Solution
The next decade of shared processing will be
clouded with choices. Only one operating system
was first to offer you DOS-compatible, multiuser,
multitasking solutions. Only one operating system
continues to provide unbeatable multiuser solutions for over 150,000 users. PC-MOS from The
Software Link. Call today and set your computing
sights on amore productive horizon.

A Network Enhancer
For affordable network expansion, PC-MOS
servers can be connected to other servers with
The Software Link's LANLink or with the PC-MOS
PC-MOS is atrademark of The Software Link. All other products referenced are
trademarks of their respective companies. Prices, policies and specifications subject
to change without notice.

DOS Compatible
The PC-MOS alternative is clear: DOS compatibility means your users can continue to use all the
popular software packages. And that means no
investment loss, no retraining and no limitations
in available applications.

THE SOFTWARE LINK
1-800-451- LINK
3577 Parkway Lane, Norcross, GA 30092
(404) 448-5465 FAX: ( 404) 263-6474 TELEX: 4996147 SWLINK
VARS and RESELLERS:
Ask about our Sales Support Program
GSA Schedule/GSOOK 90 AGS6448
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take its place.
What confused me at first was the distinction between domains and log-on security. Domains exist whether or not you
run log-on security. When you start a
workstation, it comes up in a "workstation domain" and can see only the servers in that domain. You might want to
partition alarge multiserver network into
several such domains.
Within each domain there can be
stand-alone servers and/or domain controllers. Moreover, asingle server can be
both astand-alone controller and adomain controller at the same time. That's
what happened when Iset up the Dell
386/25 (apeer server) as abackup controller. Ikept thinking that the permissions Iassigned in the domainwide accounts database would apply to resources
that the Dell shared. But they didn't; I
couldn't access the Dell system from
other workstations. Eventually it
dawned on me that the Dell wasn't running the netlogon service. Peer servers
can't run netlogon; only full servers
can. Despite the fact that it was acting as
a backup domain controller, the Dell
needed its own accounts database to support its role as apeer server. Unix LAN
administrators routinely deal with these
kinds of subtleties. But if you are used to
simpler PC networks, the full implications of LAN Manager 2.0's distributed
security may take awhile to sink in.
Printer and Communication Queues
One of NetWare 286's more annoying
peculiarities is that you have to define all
your printer queues during installation.

But with LAN Manager 2.0, as with its
predecessors, that's not the case. It treats
disk, printer, and serial-device resources
in pretty much the same manner. You
pick ashare-name, specify its resource
type, and assign the necessary permissions. Of course, before you can share a
printer with the network, the printer first
has to be installed locally—that is, its
driver must be registered with the OS/2
Print Manager.
Printer queues integrate well with the
messaging service. LAN Manager keeps
you posted when aprint job holds, resumes, or finishes, and when the printer
goes off-line (which is most helpful).
However, DOS workstations running the
basic client service can't receive these
helpful messages. They must monitor
queues manually by means of the net
print command.
Communication queues enable OS/2
workstations to share modems, scanners, and fax machines. For example, I
installed amodem in the Systempro and
shared it as NETMODEM. Using Hilgraeve's HyperAccess/5 for OS/2 on the
Dell, Iconnected to the remote modem
and logged onto BIX. You can also pool
modems. For example, the protocol to
share apair of modems would be
net share netmodem=coml: , com2 :
at the server, and then, at the workstation,
net use com1 \ \ server\ netmodem
LAN Manager searches the list of mo-

dems and connects the client to the first
available one.
Distributed Computing
Two LAN Manager features— remote
administration and the netrun facility—
hint at the remote processing capabilities
that underlie LAN Manager. To remotely administer aserver, you run net admin and set the focus to the remote target. For example, once Igranted administrative privileges on the Systempro to
the Dell's account, Iwas able to run net
admin on the Dell, switch to the Systempro, and remotely add to its list of shared
resources.
Behind the scenes, the two machines
establish an RPC (remote procedure
call) session. In fact, many of the LAN
Manager application programming interface calls take aserver-name parameter
that governs whether the function executes locally or remotely. While remote
administration is anice touch, what this
really means is that any developer of
LAN Manager-aware distributed software has a huge head start. Tools for
building client/server applications are
part of the basic fabric of the network operating system.
The netrun service executes entire
programs on the server. A named pipe
connects the client's standard input and
output handles to aproxy that executes on
the server. It's atad awkward to set up.
On the server side, you've got to specify
arunpath that lists directories containing
programs that the client can run. The client has to use adirectory on the server
and then make that its current directory.
continued

ViVa 2400 baud Modems
FAX It - Compress It - Send It with ViVa!

The ViVa 24. 24fx and 24m external
modems expand your world with standard
2400 baud transmission rate, built-in FAX
capability, or MNP 5data compression.
All ViVa internal and external modems
are 100% Hayes compatible and support the
Hayes "AT" Command Set.
ViVa modems fit easily into your IBM
PC, XT, AT, PS/2, 386, 486 and IBM compatibles and each is backed by aFIVE YEAR
WARRANTY .

1-800-854-7600

COMPUTERPERIPHERALS,INC"
667 Rancho Conejo Blvd. • Newbury Park,
California 91320 • 805-499-5751
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HOW TO FIND 11HE PERFECT MOUSE I
NYOUR FUTURE.

Long index finger shows investment savvy. You go for the hot price on the
Series 9mouse with Microsoft
Windows" 3.0 for Logitech.

Unbroken Heart Line means you
form lasting relationships. You
drive a1959 vintage 1- Bird.
You and your Logitech mouse
will work hand- inhand for many
years.

Prominent Head
Line means you're
aperfectionist.
The word -compromise -makes
your face twitch.
You ore drawn to the
speed and precision of
Logitech's Series 9mouse.

Head Line and
Life Line converge.
You plan for the
future. You see that
three buttons on
the Series 9mouse make
it perfect for WordPerfect
and many other applications.

1

( ( ( 4 I 40••• • ) ) ) )

o matter what forces shape your destiny, there's

ergonomic, Series 9 mouse is Microsoft compatible and

a Series 9 mouse in your future. It's the world's most

works with any application on an IBM PC ( or compat-

sophisticated mouse. And now it comes with the world's

ible). Suggested retail price: $215 Bundle, $ 119 Mouse.

hottest graphical interface— Windows 3.0. With

Includes Logitech's lifetime hardware warranty.

adjustable resolution, the Series 9 mouse lets

O

you tune its performance to fit your applica-

tomer Sales Center: ( 800) 231-7717, ext.349. In

tion. So when you're working on Windows 3.0,

California: ( 800) 552-8885. In Canada: ( 800)

you can really enjoy the view.

283-7717. In Europe: ++ 41-21-869-9656.
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or more information call Logitech's Cus-

Tools That Power The Desktop.
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LAN MANAGER 2.0 VERSUS NETWARE
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NetWare 386 holds aslight edge over LAN Manager 2.0, which more than doubles
the performance of Net
286. The NETFIO test opens multiple files and performs
seeks, reads, and writes in apattern designed to simulate atypical database
application. LAN Manager and NetWare 386 were tested on aCompaq Systempro
running 32-bit NE3200 Ethernet; NetWare 286 was tested on an 8-MHz NEC
PowerMate 286 running 16-bit InterLAN Ethernet. A Gateway 20-MHz 386SX
running DOS 4.01 was used as the client machine.
Even then, with only standard input and
output to work with, you're limited to
TTY-style batch processing. The netrun
service is a stone ax in comparison to
Unix's elegant X Window System. What
is it good for? You might want to index
piles of text at the server without clogging the wire with packets. More generally, it's another reminder that OS/2—
and, thus, LAN Manager—has the basic
interprocess communications mechanisms needed to support distributed
computing.

G=" INC

Days of Reckoning
Network consultants around the world
are now subjecting LAN Manager to
close scrutiny. No one I've spoken to
doubts that version 2.0 deserves to play
in the major leagues. It has the requisite
performance (see the figure), security,
and scalable architecture, along with
strong support for heterogeneous networking and distributed computing.
The question is not whether LAN
Manager 2.0 will succeed, but to what
extent. The answer depends on ahost of

variables, including price, third-party
support, and the relative fortunes of
DOS, Windows, OS/2, and NetWare.
Although price may not be the major
concern of large-scale network purchasers, NetWare 386's $7995 price tag has
caused considerable sticker shock among
smaller fry. A 25-node LAN Manager
2.0 installation costs less than $3000 yet
delivers many comparable features.
To date, more database servers support LAN Manager than NetWare. But
although LAN Manager 2.0 and NetWare 386 servers are roughly comparable, their strengths differ on the client
side. LAN Manager favors the OS/2
workstation; NetWare favors DOS. Since
OS/2 has yet to displace DOS on many
desktops, chalk up a serious advantage
for NetWare. I'm perversely optimistic
about OS/2's future—version 2.0 is tantalizingly close to displacing Windows
on my everyday machine—but you can't
ignore basic 640K-byte DOS machines.
While we're waiting for client/server
software to materialize, we have to keep
doing our jobs.
Still, the events of the last year or so
have proved, once again, that you should
never say never. DOS was never going to
bust out of 640K bytes. Windows was
never going succeed. NetWare would
never be easy to install. Unix could never
look good. Macs would never be cheap. I
think I'll wait and see what next year
holds for OS/2 and LAN Manager. •
Jon Udell is aBYTE senior editor at large
and administrator of the editorial LAN.
He can be reached on BIX as "judell."

Make All The Right Connections With GTEK!

PCSS-8I
Eight Port Intelligent
Coprocessor

PCSS-8T
Compact Eight Port

The PCSS-8I is GTEK's popular,
cost effective, intelligent, 8 port
serial
I/O
card
featuring
DYNAMEMORY-.The 15 MHz
on board processor dynamically
allocates and deallocates on board buffer ram to transmit and
receive queues as necessary. The new lower price makes this
board the obvious choice if you want an intelligent serial I/O
card. Dos, SCO" XENIX ® and SCO" UNIX® drivers included.

Ft LL
I % EAR
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Serial Board
The PCSS-8T is GTEK's popular
PCSS-8 on a half sized card. It
provides 8 serial ports for an
even lower price than the PCSS81. Modular Ri -11 jacks like
those on the PCSS-8I provide 8 ports without any external
brackets or spider cables. A Dos driver is included and aspecial
version is available for SCO" XENIX®.
All trademarks are properly of their respective companies.

Order Now Toll Free I-800-282-GTEK (4835)
Development Hardware & Software. P.O. Box 2310 •Bay St. Louis, MS 39521-2310 • Fax 601-467-0935* MS & Technical Support 601-467-8048
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- Until now, you've only seen atulip standing in avase. Until now,
there's only been one way of looking at data. Now there's Thinx
software. The revolutionary Windows program that finally links
graphic images with databases and spreadsheets and lets you see
data in awhole new way. 1.800.688.4469.
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ADigital " Quill"
for Mac Video Displays

VideoQuill
operating on a
Mac Ilfx using a
ColorCapture 2.0
display board.
Note the heavy
lines in the title
bars for the Tools,
Palette, and
document window.
These lines are
2pixels wide to
reduce flicker on
an interlaced
display.

W

orking with live composite video
on a Mac II-class computer has
never been easier. Many new NuBus boards now display live video in a
Mac window and copy a freeze-frame
digital video image to adisk file. Unfortunately, video-oriented software has
been slow in coming. One of the first to
arrive is Data Translation's VideoQuill,
a $495 program that lets you combine

VideoQuill 1.0
Company
Data Translation, Inc.
100 Locke Dr.
Marlborough, MA 01752
(508) 481-3700

Hardware Needed
Mac II family or SE/30 computer; 2
MB of RAM; color display ( 16- or 24bit color preferred); hard disk
drive; for work with video, a
videographics board and
interlaced monitor are required

Software Needed
System 6.0.3 or higher with 32- Bit
QuickDraw

Price
$495

Inquiry 1224.

text, graphics, and video for impressive
presentations.
VideoQuill uses outline fonts and avariety of special effects to render highquality text painted with 16- or 24-bit
colors. The software's real strengths,
however, lie in working with live or captured video. You can display high-quality text over live video (video titling), or
you can merge text and graphics with
video (live or captured) for multimedia
presentations. (To use VideoQuill with
live video, you'll need avideographics
board, such as Data Translation's ColorCapture 2.0, and an extra monitor.)
Full-Spectrum Text and Color
You'll get your best results from VideoQuill on 16- and 24-bit color displays.
While VideoQuill functions in 8bits, it's
difficult to gauge how your work will
look without using deeper displays.
When you first create aVideoQuill document, adialog box prompts you for the
document's pixel depth (either 16 or 24
bits, which can be independent of the display's depth that you're working on),
window size (using either the current display's size or values that you type in),
and the window's position on the display.
Inside the document window you design
alayout composed of rectangles or text;
VideoQuill doesn't provide tools to let
you draw arcs or circles. The package's
text quality and fine color control partially compensate for this shortcoming.

The software's own set of outline fonts
draws high-resolution text in type sizes of
from 5to 2000 points. Eighteen default
sizes (ranging from 12 to 800 points) reside in the Text menu; in this menu, an
Other selection lets you enter values outside of these sizes. You can rotate text
either by clicking on a rotate tool and
dragging the text string or by typing adegree value for the rotation angle in adialog box. The latter is handy for precision
work. You can modify the text's kerning,
leading, and word spacing. Using other
tools, you can color and position drop
shadows along the text. VideoQuill uses
its own antialiasing algorithm to prevent
ragged text by blending the character's
colors with the background colors.
VideoQuill works with outlines supplied by URW, aGerman type foundry,
not Adobe Type 1fonts. These outlines
exist as separate files that you copy into a
VideoQuill Fonts folder. Nine typefaces arrive in the standard package; 47
additional typefaces cost $495.
You can select color ranges for the current object (either text or a rectangle),
and the background from the Palette
menu's color palette. An object can have
asingle (flat) color, or if you use arange,
asmooth blend from the starting to the
ending hue. You can adjust the object's
color transparency, and instead of a
color, you can import an image into the
object. For example, you might type the
text string " sunset," select Picture from
the Color menu, and choose a file that
contains a scanned sunset image. The
sunset appears within the text's outline.
You can paste the Clipboard's contents
in front of or behind the current object,
move the current object alayer forward
or backward, or bring the current object
to the front or the rear. Unfortunately,
VideoQuill lacks a grouping operation
that would let you combine and treat a
collection of objects as awhole.
VideoQuill imports graphics and
images in TIFF, PICT, or MacPaint formats. You use the Picture Box tool to
select apoint in the window and drag out
a box outline with the mouse. Next, a
Standard File dialog box prompts you for
the image's filename. The software
pastes a full-size image into the newly
drawn box. You can also use the Clipboard to import images, but the other
method offers more precise control over
where and how much of an imported
image shows in the window. You can import all of an image ( by not drawing the
box) or use a Hand tool to move the
image until the desired portion appears
in the box. You can also scale the image
to fit the box and adjust its transparency.
continued
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Your Left Brain Needs Clipper.
Organization is everything in business. The
left side of your brain knows this. It wants order.
Economy. Precision. AU reasons your left brain
appreciates Clipper 5.0, the premier application
development system for PCs.
An open architecture programming system,
Clipper provides aflexible 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. I: has exactly the programming power
you need!

Clipper 5.0
The Application Development Standard

==7---- Nantucket
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Trial Run
For my evaluation, Iused two systems: a
Mac IIci with 4 megabytes of RAM, a
SuperMac Spectrum/24 Series III board,
and a 19-inch display; and a Mac Hfx
with 8MB of RAM, an Apple 8.24 display board, and an AppleColor I3-inch
monitor. Both of these systems ran System 6.0.5 software and had 80-MB hard
disk drives. Iused a Data Translation
ColorCaptu re 2.0 videographics board to
provide live video and capture 16-bit
images. A RasterOps 364 video board
captured 24-bit video images and previewed the video output from the ColorCapture board. Iinstalled these boards
in the Mac Mi. My video source was a
Pioneer VP- 1000 laser disk player.
The application operates in a 3-MB
MultiFinder partition. This leaves little
room for running anything other than
VideoQuill on the Hci, but applications
that handle 16- and 24-bit data routinely
require lots of memory. Imanaged to
shoehorn MindWrite in with VideoQuill
to see how well the latter coped with lowmemory situations (and to write this review). VideoQuill did quite well operating in aless-than-optimal partition size,
and it popped up alerts warning of low
memory without crashing. The application worked without ahitch on the IIf x.
VideoQuill helps you produce impressive documents and snazzy slides suitable for presentations. However, the software's real purpose is to work with
video. The video capabilities of the application worked flawlessly. For example, video is one of the "colors" you can
pick for objects. When you use VideoQuill with a videographics board, the
software substitutes live video for this
object's color. VideoQuill accomplishes
this by modifying bits in the object's
alpha channel. The alpha channel modifies or describes an object's characteristics; in this case, it handles video control. The channel is abit in size for 16-bit
color and awhole byte for 24-bit color.
This feature provides some unique effects. Since the background is an object,
you can let it pass video except where text
is present. This makes VideoQuill useful
for video titling, but its capabilities don't
end there. For example, you could type
"TV" and select video for the text's
color. A videographics board driving an
interlaced monitor would show acolored
background, with live video filling the T
and V characters on the screen. Or you
could make abusiness chart and draw a
box in the corner that would pass the
video. You retain this alpha channel information when you save the window as a
VideoQuill document. VideoQuill can

REVIEW

also export documents as either TIFF or
PICT files.
On the interlaced monitor Iconnected
to the ColorCapture 2.0 board, text looked
fine at every point size, and color blending was superb. VideoQuill readily accepted images that were captured by the
RasterOps 364. Trying to let video bleed
through areas of ascanned image proved
to be abit tricky using VideoQuill itself.
First, using an image-manipulation application, such as PhotoMac or Photoshop, Iselected acolor in the image to
pass video and had the application strip
out regions with that color. Then, after
selecting the transparent background
color option, Ipasted the image into the
VideoQuill document. Finally, Iset the
background to the video color.
Ifound it easier to use Data Translation's ColorCapture application bundled
with the ColorCapture board to select a
range of colors in the image and set the
alpha channel bit. ColorCapture saves
the image as aPICT file, and VideoQuill
recognizes the alpha channel information once you import the file. For example, using ascanned autumn scene with
blue sky and red-orange trees, it was easy
to use ColorCapture's color controls to
set the alpha channel bit to pass video for
the sky tones. When Ipasted the image
into VideoQuill, the trees appeared superimposed over live video.
You can print VideoQuill documents,
but only at screen resolution (i.e., 72 dots
per inch). When Iprinted from VideoQuill to a300-dpi Tektronix Phaser color
printer using the 6.0 LaserWriter driver,
the output looked dark and muddy. Igot
better results by saving the document as a
TIFF file, importing it into Photoshop,
and printing.

More Tools
VideoQuill has some shortcomings. Circle and arc tools would make for better
layouts, and the lack of agrouping tool
makes complicated designs difficult. It
would also be nice to incorporate some of
ColorCapture's color controls that operate on the alpha channel into VideoQuill.
Despite these flaws, VideoQuill does
work, and the results with video can be
quite spectacular. It provides features
not found in some presentation packages,
and it breaks new ground working with
the video medium. For those who have to
work with video now, VideoQuill can
help you pen asolution. •
Tom Thompson is aBYTE senior editor at
large with aB. S. E. E. degree from Memphis State University. He can be reached
on BIX as "tom_thompson."

While your left brain duly notes the benefits of
Clipper programming, the right half is wild about how
you get them! ; magine 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 in
some format other than the . dbf structure Clipper
already supports. It's no problem since Clipper 5.0
sports areplaceable database driver, even allowing
multiple drivers to be used concurrently in the same
application! 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 spray
paint for adeveloper's mind. So, if you want your
imagination to inspire your applications, indulge
yourself with Clipper 5.0. It has everything you need
and anything you'd want.

Clipper. 5.0
The Application Develonment Standard

213/390-7923
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The joy of C-scape
Elegant graphics and text

T

he C-scapeTM Interface
1 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 -m
Screen Designer lets you create fullfeatured screens and automatically
generates complete Csource code.
C-seape includes easily modifiable highlevel functions as well as primitives to
construct new functions. Its objectoriented 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

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. C.-.
compatible.
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, NMS, others. Autodetects
Hercules, CGA, EGA, WA. 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
windows; size and numbers limited only by RAM.
Menus. Pop-up, pull-down, 123-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 & Fee lTM Screen Designer, test it, then

automatically convert it to Ccode.

supports Phar Lap and Rational DOS
extenders.

Trial with asmile. c-scape 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 C-scape, 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.

+4

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.

BY 1290

Oakland Group, Inc. 675 Massachusetts Ave, Cambridge, MA 021:19 USA. FAX: 617-868-4440. Oakland Group, GmbH. Alt Moabit 91-B, D- I000 Berlin 21. F.R.G.
(030) 391 5045, FAX: ( 030) 393 4398. Oakland International Technical Network (
training, support, consulting): Australia Noble Systems ( 02) 564-12DO; Benelux TM
Data ( 02159) 46814, Denmark Ravenholm ( 042) 887249; Austria-Germany-Switzerland ESM 07127/5244; Norway Ravenholm ( 02) 448855; Sweden Linsoft (013) 111588;
U.K. Systemstar ( 0992) 500919. Photo by Jessica A. Boyatt; Kanji by Kali Aso. Picture shows aC-scape program combining data entry with video images loaded from PCX
C-scape and Look & Feel are trademarks of Oakland Group, Inc.; other trademarks belong to their respective companies. Copyright 0 1990, by Oakland Group, Inc.
Features, prices, and terms subject to change.
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Unix and 1-2-3
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preadsheets are no longer the domain of single-user personal computers. As personal computers approach the throughput of workstations,
many users are abandoning DOS for
more powerful multiuser operating systems. Lotus Development has noted this,
and Lotus 1-2-3 for Unix System V is its
solution.
Lotus 1-2-3 for Unix System V is essentially a port of Lotus 1-2-3 release
3.0, dressed up to take advantage of the
multitasking, multiuser environment of
Unix System V/386.
The package consists of auser's guide,

Lotus 1-2-3
for Unix System V
Company
Lotus Development Corp.
55 Cambridge Pkwy.
Cambridge, MA 02142
(617) 577-8500
Hardware Needed
Compaq, IBM, or compatible 386 PC with
4MB of RAM and 5MB of free disk space
Software Needed
System V3.2 from SCO, AT&T, or
Interactive, or SCO Xenix 2.3

Inquiry 1148.

cé

0.0%

32
4

Price
Single- user: $695
10 users: $ 1295
Four additional users: $495

e

Lotus 1-2-3 for
Unix System V
sports multiple
views and
graphics support.

a reference manual, and six 1.2-megabyte floppy disks. The documentation
has the qualities normally associated
with Lotus: clear and to the point.
Installation under SCO Unix System
V took only 20 minutes. Lotus took advantage of SCO's custom installation
program, which handles all the file extraction, copying, and permission setting
necessary to build the Lotus directory hierarchy in the location of your choice.
Will You Recognize It?
Running 1-2-3 on the console of acomputer running Unix System V/386 is
much like running 1-2-3 release 3.0
under DOS. VGA and EGA are supported, with achoice of text resolutions
ranging from 25 rows by 80 columns to
60 by 80. Graphs are displayed on supported adapters.
One enhancement added for Unix System V is the ability to simultaneously
display up to 26 worksheets in perspective mode. The number of worksheets to
be displayed must be selected on the
command line, though, so if you have already started work and decide that you
need to display more than the three default worksheets, you must save your
work, exit the program, and restart 1-2-3
to use this feature.
The familiar 1-2-3 command keys,
such as " I" to bring up the menu bar and
arrow keys to select items, are used, but
combinations that would normally use
the Alt or Control keys are implemented
in a more portable way. For instance,
moving from one sheet to the one above it
is invoked with Control-PageUp in DOS

and Control-A PageUp in Unix. Likewise, the Alt-function keys are invoked
by typing Control- F and then pressing
the function key. This lets the same keystrokes work from a variety of input
devices.
I didn't run any exhaustive performance tests, but a macro that took 13
seconds to run under DOS (on a25-MHz
386, with no 80387) executed in 29 seconds on an identical Unix machine under
afairly heavy multiuser load.
Running 1-2-3 from a remote computer is more of an adventure. Except in
special circumstances (as with the SunRiver Fiber Optic Station), graphics are
not supported; therefore, you cannot display graphs. In addition, since terminal
keyboards rarely match PC keyboards,
an adjustment is necessary in the command keys. For instance, the command
to move to cell Al on the first spreadsheet is normally Control-Home; on a
Wyse WY-50 terminal, the command sequence is Control-A PF2 7 (7 is the PC
numeric keypad key for Home).
Working Together
Lotus 1-2-3 for System V can retrieve
any file on your Unix network that you
normally have permission to access.
Since worksheets can be saved in both
.WK3 and . WK1 formats, it is possible
to have a central repository of worksheets for all the users on the network,
both DOS and Unix.
An important point, however, is that
file locking is available only for files on
the machine 1-2-3 is running on. File
locking across the network is not supported from within 1-2-3. It is a good
idea to store worksheets on the 1-2-3
server to avoid the loss of information
caused by two users updating the same
worksheet at the same time.
Lotus 1-2-3 for System V is licensed
for one CPU: This means that to access
1-2-3, you must log onto the licensed
computer. Note that this is distinctly different from a file-server license, where
the executable code is actually running
on your local machine.
Lotus 1-2-3 for Unix System V provides the industry-standard spreadsheet
to users of Unix System V for the PC. It
extends the base 1-2-3 release 3.0 product with features suited to Unix-style networking, and it can even be run from
ASCII terminals. It tries hard to preserve
the look and feel of the DOS version of
1-2-3, and it largely succeeds. •
Rick Farris is aprincipal at RF Engineering, acustom software house. He can be
reached on B1X c/o "editors."
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The 4167's 10 MFLOPS performance delivers 3X the speed of the 486!
The new Weitek 4167 coprocessor outperforms the 486 by 3to 1in numeric processing. Capable of 10
MFLOPS, the 4167 has sockets in some of the most sophisticated 486 systems on the market, including
Compaq, Intel, Hewlett-Packard, and Microway. The 4167 is object-code compatible with the WEITEK 3167
FPU and Microway's mW3167-PS add-in card for the MicroChannel—offering easy access to abroad basè of
existing CAD/CAM, scientific and engineering applications like Mathematica, CADKEY, HOOPS and
Microway's NDP compilers. And look for 4167 support on upcoming products from Autodesk!

Number Smasher- 486

converts
your old AT or 386 into apowerful 486
workstation. In areview of 25 MHz 486
motherboards, Mike George of Personal
Workstation magazine wrote, "Microway's
Number Smasher-486 gives you top 486
numeric performance for the best
price...Number Smasher's numeric performance exceeds that of all 25 MHz 486
systems we've tested to date." Running the
Microway Benchmark Suite, the
4167-equipped Number Smasher-486 achieves
11.9 MegaWhetstones. The board features a
Burst BusTM memory interface that makes it stand out in numeric
problems that involve large arrays. Burst cycle response in a486
system is much more important than second level caches, which
are usually too small to be of any use on the
megabyte arrays found in real world
problems.

.ffl1111Cril

The ideal solution for numerically or I/O
intensive applications is Microway's new
Number Smasher-486/33T workstation. Two
configurations are available, each incorporating state-of-the-art power and cooling
with 300 to 600 megabyte drives.

NDP Fortran-486, NDP
C-486 and NDP C++ are

your keys to unlocking the power
of the 4167. Each compiler
generates globally optimized, mainframe quality code and has special
features that take advantage of the
4167, such as register caching, loop
unrolling and automatic inlining of
small procedures. These optimizations are handed off to acode
generator that is tuned for the
4167, and takes advantage of its advanced instructions like multiply
accumulate. In addition, the 486
versions of NDP Fortran, C++ and
C properly sequence 486 and 4167
instructions so that the 486's
prefetch queue has time to
"breathe." NDP compilers are also
available for the 386SX, 386 and
i860 under DOS, UNIX, XENIX
and SunOS. Thousands of
Microway's satisfied customers have
discovered that you can't buy abetter scientific Fortrán or C compiler.
And our technical support is the
best in the industry.

For more information, please call 508-746-7341.

Microway
The World Leader in PC Numerics
Circle 189 on Reader Service Card (RESELLERS: 190)
Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364
TEL. 508-746-7341 • FAX 508-746-4678
U.K. - 32 High St., Kingston- Upon-Thames, 081-541-5466 • Italy 02-74.90.749
Holland 40 836455 • Norway 9 876656 • Japan 81 3 222 0544
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A " More Filling" Generation
of Tape Backup

Coretape Light
(left) and the
Jumbo 250 up the
ante of tape
capacity for
today's megamegabyte hard
disk drives.

ou've heard it all before: If you
want to avoid despair, back up the
data on your hard disk drive. However, as standard hard disk drive capacities break the 100-megabyte barrier, the
backup process becomes more and more
of achore. Backup is especially painful
if you're using floppy disks; soon you begin to feel like ahigh-tech short-order
cook, flipping disks like so many thin
black pancakes.
A tape backup unit is the obvious
answer. No disk flipping, no piles of illmarked floppy disks. You can start the
backup and partake of another cup of
coffee, or schedule the backup to start
automatically at a predetermined time.
TBUs aren't exactly new, but in keeping

with hard disk trends, the latest generation of QIC-80 (quarter-inch cartridge)
TBUs offer higher capacities. Itested
two of the new incarnation: the Jumbo
250 from Colorado Memory Systems and
Coretape Light from Core International.
Both units use varying forms of data
compression to pack lots of bits on atiny
tape. As its name implies, the Jumbo 250
fits up to 250 MB of data on aDC-2120
tape; Coretape Light fits up to 300 MB
on the same cartridge size. (Without
compression, DC-2120 tapes hold amaximum of 120 MB.)

Jumbo 250

Coretape Light

Company
Colorado Memory Systems, Inc.
800 South Taft Ave.
Loveland, CO 80537
(303) 669-8000

Company
Core International
7171 North Federal Hwy.
Boca Raton, FL 33487
(407) 997-6055

Hardware Needed
IBM AT, PS/2, or compatible

Hardware Needed
IBM AT, PS/2, or compatible

Price
$499; controller, $ 129.95; controller with
hardware compression, $299.95; controller
with hardware compression for Micro
Channel systems, $399.95

Price
$545

Inquiry 1105.

QIC Developer
Colorado Memory Systems isn't new to
the backup game; nearly adecade ago, it

Inquiry 1106.

was instrumental in developing the QIC
standard that nearly all TBUs use. The
Jumbo 250 ($499), like its predecessors,
is awell-built unit that stands up to hard
daily use. In its basic configuration, it
mounts in a half-height drive bay and
hooks up to your system's floppy disk
drive controller as the second drive. But
that limits you to the maximum 500,000bps data transfer rate of an AT floppy
disk (250,000 bps with aPC).
An optional $ 129.95 add- in board
boosts the data transfer rate to 1megabit
per second (500,000 bps on aPC). The
controller also lets you use asecond floppy disk drive or mount the Jumbo 250 in
an external enclosure that you can easily
transport from system to system.
More interesting is the top-of-the-line
"jumperless" board that Itested with the
Jumbo 250 (this board isn't available for
XTs— only ATs, PS/2s, and compatibles). In addition to the high-speed controller, it includes hardware data compression using the proprietary STAC
chip. At $299.95 ($399.95 for the Micro
Channel version), it's not exactly alowcost option, but it's aboon for the truly
hurried. Without the add-in board, the
Jumbo 250 still offers data compression,
albeit in asoftware version, whose speed
is highly dependent on the speed of your
system's processor.
The Jumbo 250 is easy to install. Ijust
slid it into afree drive bay, plugged in
the 16-bit add- in compression board,
connected power to both using an included Yadapter, and hooked a cable
between them.
The automatic software installation is
arevelation, especially when you're installing one of the add-in boards. The
utility checks your system and sets the
jumperless board for interrupt, DMA
channels (two are needed with the compression board), and I/O base address. It
saves lots of hair-tearing, but it's not
foolproof, nor did Iexpect it to be.
After Iinstalled the Jumbo 250 and attempted to start abackup, the software
kept telling me that Ididn't have atape
unit installed. Ifinally figured out that
the culprit was my Microsoft Bus Mouse,
which was using the same interrupt as
the tape board. (Since the mouse wasn't
moving, the automatic installation utility
didn't " see" it.) Imoved ajumper on the
mouse board, and everything was fine.
Trendy TBU
Icringed slightly when Ifound that Core
planted the Coretape Light moniker on its
$545 TBU; it sounds just atad too trendy
for me. Coretape Light accommodates a
slide-in mount in afree drive bay. Core
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The compression scheme used by the Jumbo 250 sped up most processes. All tests were run on a20-MHz 386-based
AT clone using aQuantum 170S SCSI hard disk drive hooked up to aDPT 4-Mbps SmartConnex controller.
Logical drive D (containing 31.3 MB of data) was used in all cases.

Harvard Graphics
And The HP laserJet HI
Invite You To A
Very Exciting Presentation.

REVIEW

A "MORE FILLING" GENERATION OF TAPE BACKUP

also offers an $89 controller (not reviewed) that lets you run asecond floppy
disk drive or mount Coretape Light as an
external drive. Even with the optional
controller, Coretape Light is limited to
the slower data transfer speed of the AT
floppy disk drive controller. Coretape
Light is even more of a snap than the
Jumbo 250 to install. You slide it in, plug
in power and the second floppy disk drive
connector, and install the software.
Both the Jumbo 250 and Coretape
Light offer extensive software options.
There are the usual options for formatting blank tape (since it takes about an
hour, most tapes come preformatted),
verifying tape usability, and choosing
full or partial backups. Coretape Light's
software offers a few more choices, including an exhaustive test of ablank tape
and a " Retension" procedure that readjusts the tension of anew cartridge or
one that's been in storage for along time.
Both TBUs also have unattended backup options—TSR programs that will perform backups at the time you determine.
It's a handy option that lets your computer ( instead of you) work overtime to
do the backup. Iset my system to back up

my new data daily at 2a.m., with afull
backup once a week. Unattended backups are agreat way to make sure the job
gets done (of course, you have to remember to put the tape in the drive).
I've always thought that comparing
backup operation speeds isn't avaluable
exercise since you " set and forget" it
while you're away from your computer.
A couple of minutes one way or the other
really isn't abig deal. But for comparison, Itimed the backup and restore operations of both drives with and without
their various options (see the figure). As
the results show, the Jumbo 250 with the
hardware compression board (and compression on) actually speeds up the backup process. Software compression is
much slower, simply because it has to
steal cycles from your system's processor. But the Jumbo 250's software compression is still quite fast.
No matter how you set things up, arestore operation takes considerably longer
than the backup. Coretape Light has a
large edge in locating an individual file
on atape, using something called Rapid
Random Restore. With the Jumbo 250, I
restored asingle file from the middle of a

backup in 2minutes, 25 seconds; Coretape Light restored the same file in only
24 seconds, or about five times faster.
QIC Pick
Both of the basic drive units are well constructed, and the slightly higher price of
Coretape Light reflects its ability to fit
more bits on atape. It also has aglassferrite record/read head that should hold
up longer than the conventional head
used in the Jumbo 250. For versatility,
the Jumbo 250 is abetter choice, especially if you have afree slot that you can
use to take advantage of the higher
throughput and/or hardware compression.
In this world of gee-whiz computer
technology, TBUs are often-neglected,
albeit necessary, peripherals. To me, the
ability to pack up to 300 MB on atape
that's smaller than a pack of playing
cards is wondrous indeed.
It's 2 a.m. Do you know where your
data is? •
Stan Miastkowski is the BYTE senior editor for new products. He can be reached
on B1X as "stanm."
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Harvard Graphics 2.3 from Software Publishing Corporation brings
new dimensions to presentation graphics. The Hewlett-Packard LaserJet Ill printer
writes anew chapter in printing history.
Put them together and your presentation becomes a

-"Meek,

major event.
Harvard Graphics is packed with easy-to-use new features
that will dazzle your audience— like agallery of pre-designed
=

charts and DrawPartner,' an integrated advanced drawing package.
r.

The HP LaserJet Ill has raised the standard of printing excellence

with HP's exclusive Resolution Enhancement technology. Your graphics will look unusually
sharp— better than ever before.
With Harvard Graphics and the HP LaserJet Ill, your next presentation is certain to be
well attended. And well received.
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Harvard Graphics and DrawPartner are trademarks of Software Publishing Corporation. HP LaserJet III is aproduct of Hewlett-Packard.
©1990 Software Publishing Corporation, 1901 Landings Drive. Mountain View, CA 94039-7210

New From Northgate...
20 MHz Powered Up

C..lor rro nno, shoo,, avadabk

y

es, we're abit late to the party
with SX systems. How come?
We just couldn't bring ourselves
to market another ho-hum SX.
So we put our research and
development team on it. Boy,
did they rise to the challenge! Now
you can get an SX 16 or 20 MHz
machine with the power to run
Microsoft® Windows' and other 32-bit
software at flashing cache-enhanced
speeds. And, they packaged all this
power and performance into our
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exclusive space-saving case — a
favorite of Northgate customers!
The secret to SlimLine's
space-saving design? Afully
integrated motherboard designed and
manufactured by Northgate! This
design reduces bus load — makes
the system faster and more reliable!
Motherboard features include a
built-in VGA adapter (with 256K
video RAM), one parallel and two serial
ports, fully integrated floppy disk

controller and IDE hard drive
controller. Motherboard integration
also makes it easier to install
modems and add-on cards.
SlimLine's triple cache boosts
performance to zero wait state!
You get abuilt-in 64K memory
SRAM cache to accelerate the
execution of instructions; PLUS,
hard drive caching to accelerate I/O
transactions; and disk caching
software to speed data to and from
the CPU!

SlimLine 3865)(16 Or
With 64K Cache!
Plus! Northgate pumps up trial offer. . . now use
SlimLine SX for 60-days RISK-FREE!

U

nbeatable service! Your
SlimLine 386SX is backed by
toll-free technical support,
24 hours-a-day, 7days-a-week. PLUS,
FREE on-site service to most locations
for one year if we can't solve your
problems over the phone. And if you
ever need areplacement part, we'll
ship it overnight — at our expense —
before you return your part.

PC Magazine* says:
". . Northgate stops
at nothing to please
its customers:'
Of course, you also get Northgate's
full-year warranty on parts; five years
on the OmniKey® keyboard. It's no

SlimLine 386SX VGA Monochrome System Features:
• 16 or 20MHz Intel® 80386SX

processor
• 1Mb of 32-bit DRAM (expandable to
8Mb on motherboard — 16Mb using
16-bit memory boards)
• Down- scaled, U.S.-made motherboard
• 40Mb IDE hard drive; AT bus

interface; 1:1 interleave; DisCache:
32K look ahead disk caching;
19ms access

• 100 watt power supply
• Small footprint SlimLine case with
room for nvo exposed and one internal
half-height devices
• Front mounted system reset and
high/low speed controls
• Exclusive Northgate OmniKey keyboard
• 12" VGA monochrome monitor
• MS-DOS 4.01 and GW-BASIC
software installed

• High density 1.2Mb 5.25" and 1.44Mb
3.5" floppy drives; also read/write low
density disks

• On-line User's Guide to the system and
MS-DOS 4.01

• 16 or 20MHz 80387SX and Weitek
coprocessor support
• One parallel and two serial ports
a Built-in 16-bit SVGA with up to 1024 x

768 resolution; 256K video memory

Now use SlimLine for 60-days —
Risk Free! It won't take you 60
days to recognize the excellent quality
of SlimLine SX. But we don't want to
rush you. Take your time putting
SlimLine to the test. If you aren't
completely satisfied after 60 days, you
can return it. Northgate guarantees
your satisfaction. Order Today!

• Clock/calendar chip rated at 5years

• 64K SRAM memory cache;
read/write-back caching

• Five open expansion slots; three full
length 16-bit and two half length 8-bit

wonder PC Magazine reported:
If you're looking for the subjective
winner for customer loyalty,
Northgate takes first prize:"

• QA Plus diagnostic and utility
software
• Smartdrive disk caching software
• 1year warranty on system parts and
labor; 5years on keyboard
• FCC Class BCertified
• Other configurations available, just ask!

16 MHz
System

20MHz
System

$
1999 00
$2199"

Delivered to your home or office.
( :all for other configurations and pricing.
EASY FINANCING: Easy payment options.
Use your Northgate Big NI', VISA, MasterCard ...
or lease it. Up to five-year terms available.

800_5484993

CALL TOLL-FREE 24 HOURS EVERY DAY

Ne'your
800-323-7182
order toll-free!
Notice to the Hearing Impaired: Northgate has
TDD capability. Dial 800-535-0602.
iej
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Northgate Announces...

SlimLine 386733

Plus! A new 60-day no-risk trial!
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irst time ever! Now you
can have Northgate Elegance'
power, speed and performance
in our popular space-saving
SlimLine case! Elegance 386
computers shocked the industry
with a #1and #2sweep of Infofrorlds'
1989 best product awards; AND
three Editors' Choice awards from
PC Magazine.

cache to zip through the execution
of instructions. For even more
speed, we've added ahard drive
cache that makes short work of I/O
transactions. To top it off, SlimLine
386 comes with Smartdrive DOS
disk caching software that
anticipates the information you'll
need and brings it into the cache
for fast access.

Cache! Cache! Cache! Like
our powerful Elegance systems,
Slimline 386 features 64K SRAM

Better features across the
board! SlimLine's motherboard
is fully integrated, allowing

BYTE • DECEMBER 1990
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maximum system features in
the smallest possible space.
There's room for up to 16Mb of
32-bit RAM, one parallel and two
serial ports, abuilt-in floppy
disk controller and IDE hard drive
controller. Plus an integrated
SVGA video with 512K video
RAM to speed bus throughput—
makes the system faster and more
reliable! And there's plenty more
room for add-on peripherals —
with SlimLine you get five open
expansion slots.

Cache System!
S

limLine 386 comes with
Inters 386DX 33MHz
processor. For faster
math-based applications— budgets,
forecasts, spreadsheets and databases— it features 80387 coprocessor
support for adding floating point
unit (FPU) speed enhancements.
All purpose system! SlimLine
Cache is the perfect network
workstation or stand-alone system
for business and home use. It also
provides excellent support for
advanced desktop publishing and
graphics applications.

most locations if we can't solve your
problems over the phone.
More great support! Your new
SlimLine 386 Cache also comes

SlimLine 386 Mono
System Features:
•33MHz Inter 80386DX processor
•4Mb of 32-bit DRAM (expandable to
I6Mb on motherboard)
8Down-scaled, U.S.-made motherboard
•40Mb fast access hard drive; AT bus
interface; 1:1 interleave; 32K look
ahead disk caching

i

•64K SRAM memory cache; read/
write-back caching

Or select our SlimLine
386 SVGAGolor System the same great features as
the mono system plus:

•High density 1.2Mb 5.25"and 1.44Mb
3.5"floppy drives; also read/write low
density disks
•Five open expansion slots; three
full length 16-bit and 2half
length 8-bit

•200 Mb hard drive — 15ms access

•25 or 33MHz 80387 or Weitek
coprocessor support

•14" SVGA 1024 x768 color monitoi

•One parallel and two serial ports
•Built-in 16-bit SVGA with up to
1024 x768 resolution; 512K video
memory

FREE Performance Software
Package with SVGA color
system purchase!
Limited time only! Select
Northgate's SVGA color system
and you'll get Samna® Amr
Professional word processing and
Informix® Wine' graphics
spreadsheet — FREE!
Industry's finest 24-hour
toll-free technical support! Your
SlimLine 386 Cache is backed
by expert technical support any
time you need it. Call toll-free,
7days aweek, 24 hours aday. PLUS,
free on-site next day service to

th aone year warranty on
parts and labor; five years on the
OmniKey keyboard. And, if apart
fails, well ship areplacement to you
overnight at our expense — before
you return your part!
Now use SlimLine for 60
days— Risk Free! We're sure
you'll want to keep your SlimLine
Cache— so we won't rush you.
Put it to the test in your office or
home for afull 60 days. If it doesn't
live up to everything we say,
return it for afull refund— no
questions asked.

Order Today! Ask About
Custom Configurations.
Monochrome System
$299900
SVGA Color System 53999e
Delivered to your home or office

•Clock/calendar chip rated at 5years
•100 watt power supply
•Small footprint SlimLine case with
room for two exposed and 1internal
half-height devices
•Front mounted reset and high / low
speed controls
•Exclusive Northgate OmniKey keyboard
•12" VGA monochrome monitor
•Microsoft.Windows".3.0 and mouse
•MS-DOS 4.01 and GW-BASIC
software installed
•On-line User's Guide to the system and
MS-DOS 4.01
•QA Plus diagnostic and utility software

EASY FINANCING: Easy payment options.
Use your Northg,ate Big 'N; VISA. \ lasted :ard...
or lease it. Up to five-year ternis available.

CALL TOLL-FREE 24 HOURS EVERY DAY

800-548-1993

New! Fax your
order toll free!

Q00-323-7182

Notice to the Hearing In paired: \: ri
'IDID capability. Dial 800-535-0602.

•Smartdrive caching software
1year warranty on system parts and
labor; 5years on keyboard
•I ( :( : Class BCertified
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Northgate Elegance 386/33 System...

Now! Northgate Slashes Price...
Doubles No-RiskTrial To 60 Days!
MAGAZINE
EDITORS'
CHOICE
October 31, 1989

INFO
WORLD

*

Buy now...
no payments
for 90 days!
When charged to
your Big N' card
See credit offer
for details.

1989 TOP 100

NOVELL
LABS
AUTHORIZED

TESTED AN D
APPROVED
NetWare Compahble

A

ward winning 386
performance! Sizzling
Northgate Elegance 386/33
and 386/25 systems won PC Magazine
Editors' Choice awards, were rated #1
and #
2products (respectively) in
InfoWorld AND received Computer
Shopper "
Best Buy" recognitions. No
other company can make that claimI
Here's how we did it!
Elegance 386's high performance
motherboard is designed and
manufactured by Northgate. With a
16Mb 32-bit DRAM capacity, it's
consistently rated in the top 1% of
performance — at 25 and 33MHz,
Elegance 386 is the fastest in its class!
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Tricaching started here! Elegance
was Northgate's first triple caching
machine. It comes with 64K read
write-back SRAM cache to accelerate
the execution of instructions.
(Northgate exclusive 256K system
available.) A 32K hard drive cache
controller accelerates I/O transactions
while Smartdrive DOS disk
caching software increases overall
system throughput.
Zip through demanding programs.
Multi-stage caching easily handles
even aheavy overhead of video
programs, I/O intensive tasks, network
servers, large data bases and advanced
desktop publishing programs.

Desktop or tower. . . your choice!
Elegance 386 comes standard in our
elegant five bay desktop case. Our
popular seven bay tower case is also
available. Either way, you get plenty of
room for all kinds of I/O boards, and
internal/external peripherals.
Start with our monochrome
system! Northgate uses amodular
approach that lets you add the
components you need. Northgate's
Elegance 386 mono system includes
4Mb of RAM, a40Mb fast access hard
drive, 1.2Mb 5.25" and 1.44Mb 3.5"
floppy drives, a14" high resolution
monochrome monitor and our exclusive
OmniKee keyboard.

PC Magazine said: Elegance "combines top performance, good
components and aggressive pricing...an excellent performer all around."

T

ell us what you need...
we'll build your system!
Performance options include:
hard drives up to 1.2 gigabytes with
15ms access; VGA and SVGA color
cards and monitors; Intel and Weitek
math coprocessors; CD ROM and
optical drives; tape backups; printers
and ahost of others!
Industry's finest 24-hour tollfree technical support! Your
Elegance 386 is backed by expert
technical support any time you
need it. Call toll-free, 7days aweek,

24 hours aday. PLUS, free on-site
next day service to most locations
if we can't solve your problems over
the phone.
Elegance 386 is backed by aone year
warranty on parts and labor; five
years on the OmniKey keyboard. If a
part fails, we'll ship areplacement
to you overnight at our expense —
before you return your part!
Now! Use Elegance 386/25 or
33MHz RISK FREE for 60 days!
If it fails to meet your expectations,
return it. No questions asked.

Elegance 386 Monochrome System Features:
•25 or 33MHz Intel®80386DX
processor
•4Mb of 32-bit RAM (expandable
to 8Mb on motherboard; total
system RAM of 16Mb with optional
32-bit memory card)
•U.S.-made motherboard
•40Mb fast access hard drive; 16-bit
controller with 1:1 interleave; 32K
disk read-look-ahead cache buffer
•64K SRAM memory cache; read/

•Desktop case with room for three
exposed and 2internal half-height
devices; optional seven bay tower case
has room for three exposed and four
internal half-height devices
•Front mounted reset and high / low
speed controls
•Exclusive Northgate OmniKey
keyboard
•14" high resolution monochrome
monitor

write-back caching
•High density 1.2Mb 5.25"and
1.44Mb 3.5" floppy drives; also
read/write low density disks
•Eight expansion slots; one 32-bit slot;
six 16-bit and one 8-bit slot
•Weitek math coprocessor support
•One parallel and two serial ports
•Hercules compatible video adapter
•Clock/calendar chip rated at 5years
•200 watt por supply (220 watt
power supply in tower case
MIMI\

•Microsoft®Windowe3.0 and
mouse
•MS-DOS 4.01 and GMLBASIC
software installed
•On-line User's Guide to the system
and MS-DOS 4.01
•QA Plus Diagnostic and Utility
software
•Iyear warranty on system parts and
labor; 5years on keyboard
•FCC Class BCertified

Select our Elegance 386 SVGA
Color System! We took our popular
Mono System and added even more
power-packed features! You get:
•Super-fast 200Mb Maxtor hard drive
with 15ms access
.14. SVGA 1024 x768 color monitor
•16-bit SVGA adapter with 512K video
memory

FREE PERFORMANCE
Software Package with SVGA
color system purchase!
Limited time only! Select
Northgate's SVGA color system and
you'll get Samna®Amr Professional
word processing and Informix®
Wingigraphics spreadsheet — FREE!
ORDER TODAY! ASK ABOUT
CUSTOM CONFIGURATION.

25MHz Monochrome System

$2799"

SVGA Color System $3999°'

33MHz Monochrome System

$3099"

SVGA Color System 4299°'

Delivered to your home or office
EASY FINANCING: Easy payment
options. Use your Northgate Bier, VISA,
MasterCard ... or lease it. Up to five-year
terms available.

CALL TOLL-FREE 24 HOURS EVERY DAY

800-548-1993
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New Northgate Elegancê 486r System...

"Editors' Choice" said PCMagaziner
(Adding: "Northgate stops at nothing to please its
customers... 97% would buy amr**)
Ineorld labs scored
it 9.1-top rating everr

MAGAZINE

Incredible power and unmatched
performance at aprice you'd
expect to pay for a3861

'5199"

Delivered to Your Home or Office

W

hether 80286,386 or
486 technology, Northgate
consistently brings you top rated
systems. Our value and performance is
unexcelled when you look at the experts'
opinions. Northgate is acompany in
which you can place your trust — perhaps
our most important advantage!

In January, 1988, Northgate won its
first Editors' Choice for the 286/12
SuperMicro. Northgate leadership
prevailed again when PCMagazine
benched 386 systems. One couldn't do
better. Three Editors' Choice — one for
each speed in our Elegance line of 20,25
and 33MHz systems. Northgate is the
only company who can make this claim!
PC Magazine then called for 486
ISA systems for review. Result:
there was no question about it. 'Only
one machine stands out they said,
"you could pay less for a486 system,
but not get the bonuses that are offered
with the Elegance."
Along the way, we added another Editors'
Choice of our OmniKei keyboard.
There you have it ...
A record five Editors' Choice
Awards in one year's time!
244
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About the same time, the tough
testers at InfiWorld were thoroughly and
methodically examining Elegance 486i.
They reported you could buy the next
highest ranked system (scoring 8.2 vs.
our 9.1) but you'd also pay three
times as much!

customer support was well evidenced.
"As we learned more about its service
policies, it became clear that Northgate
stops at nothing to please its customers:
No wonder "Northgate was the
hands-down winner when it came to
customer loyalty:**

Info World's editors concluded that
Northgate's 486i leads the pack by a
comfortable margin. It offers impressive
performance, exceptional expandability
and it is tops in support and value."t

That's the story. Designed and built to
perform. Proven by the industry's most
demanding testing. Fairly priced. And
backed by people with apassion to serve
you with asupport policy that inspired
one magazine columnist
to say:

InftWorid showed Elegance
486i leading the pack again as
anetwork file server and
stand-alone system as well.
And, as if we had planned it,
PC Magazine came along with its
Service and Reliability issue in
which Northgate's dedication to

"What WordPerfect is to
software support, Northgate is
to hardware and there are even a
few things that WordPerfect
could learn from the folks in
Minneapolis. Northgate is fast
becoming the Nordstrom of the
computer world:It

NOW! Northgate leads the pack again
with anew 60-day no-risk trial!
r
4 e secret to Northgate's
state-of-the-art power! The
86 processor combines the
capabilities of an enhanced 386, an
advanced internal cache controller and
8K of supporting static cache memory.
The chip also incorporates an enhanced
387 FPU (Floating Point Unit). You
get increased performance for the most
demanding math-based applications.

Northgate caching enhancements
give you greater speed! We've
added a64K read write-back SRAM
cache (Northgate exclusive 256K
system available) to further accelerate
the execution of instructions. I/O
transactions are faster than ever thanks
to a32K hard drive cache controller.
Finally, we armed Elegance 486/25
with Smartdrive DOS disk caching

software. Result? Processing speed
you must see to believe!

Elegance 486i ISA is the perfect
high performance graphics/software
workstation or network server. Its
multi-stage caching is an excellent match
for tough number-crunching operations.

Look at everything you get! Elegance
486i comes complete with the
spectacular 100Mb super-fast hard
drive! This hard drive operates so
quietly only the flashing red light tells
you it's running.
PLUS, you get 4Mb of RAM, 1.2Mb
5.25" and 1.44Mb 3.5" floppies,
desktop case, 14" SVGA color
monitor with 1024 x768 resolution,
16-bit SVGA video adapter with 512K
memory and exclusive OmniKey®

Elegance 486i SVGA Color System Features
• 25MHz Intel® 80486 processor

• Clock/calendar chip rated at 5years

• 4Mb of 32-bit RAM (expandable
to 8Mb on motherboard; total system
RAM of I6Mb with optional 32-bit
memory card)

• 200 watt power supply (220 watt power
supply in tower case)

• U.S.-made motherboard
• 100Mb IDE hard drive; 16-bit controller
with 1:1 interleave; 32K disk read-lookahead cache buffer
• 64K SRAM memory cache;
read/write-back caching
• High density 1.2Mb 5.25" and 1.44Mb
3.5" floppy drives; also read/write low
density disks
• Eight expansion slots; one 32-bit slot;
six 16-bit and one 8-bit slot
• Weitek math coprocessor support
• One parallel and two serial ports
• 14" SVGA color monitor with 1024 x
768 resolution
• 16-bit SVGA adapter with 512 Kvideo
memory
/MEW
minumw

• Desktop case with room for 3exposed
and 2internal half-height devices
• Front mounted reset and high/low
speed controls
• Exclusive Northgate OmniKey
keyboard
• MS-DOS 4.01 and GW-IINSIC software
installed
• On-line User's Guide to the system and
MS-DOS 4.01
• QA Plus Diagnostic and Utility software
• Microsoft Windows 3.0 and mouse
• 1year warranty on system parts and
labor; 5years on keyboard
• Unlimited 24-hour toll-free technical
support
• FCC Class BCertified

Select the options you need...
let Northgate custom build them into your system today!
•Tape back up devices

• Laser quality and dot matrix
printers

• Floppy, CD ROM and optical drives

• SVGA color monitors and cards

• Modems

•Weitek coprocessors

• Hard drives up to 1.2 gigabytes

keyboard. We've even included
Microsoft® Windows" 3.0 and a
mouse!
FREE Performance Software
Package with SVGA color system
purchase!
Limited time only! Select Northgate's
SVGA color system and you'll get
Samna® Are" Professional word
processing and Informix® Wine"
graphics spreadsheet— FREE!
Support power! Elegance 486i ISA
is backed by expert toll-free technical
support 24 hours aday, seven days a
week. PLUS, free on-site next day
service to most locations if we can't
solve your problems over the phone
AND a1year parts and labor warranty;
5years on OmniKey® keyboard.
Northgate doubles no-risk trial
offer! We're so sure you'll love
Elegance 486i, we'll let you use it
RISK FREE for 60 days! If it fails to
meet your expectations, return it for a
full refund. No questions asked!
ORDER TODAY! ASK ABOUT
CUSTOM CONFIGURATIONS.

Complete SVGA Color System
ONLY

5199 00
$

F...1SY FINANCING: Easy payment options. Use
or Northgate Big
VISA, MasterCard ... or lease
it. I. tp to five-year terms available.

CALL TOLL-FREE
24 HOURS EVERY DAY

800-548-1993

New! Fax your Q00
.32371
order toll free! U
wi
82
Notice to the Hearing Impaired: Northgate has
TDD capability. Dial 80(1-535-0602.
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AColorful Luggable

rywomom.v.1,1
pee
sc.e ,
ere.

Although the
Dolch C-P.A.C.
486-25 can
produce only eight
colors, the screen
is bright and
clear, and the
colors are
adequate for many
CAD applications.

H

igh-powered portables are nothing
new; luggable 386s have been
around almost as long as their
desktop-bound cousins. But while desktop 386 and 486 systems have supported
high-end color graphics from the start,

Doich C-P.A.C. 486-25
Company
Dolch Computer Systems
2029 O'Toole Ave.
San Jose, CA 95131
(408)435-8260
Components (as tested)
Processor: 25- MHz i486 CPU
Memory: 8MB of RAM
Mass storage: 200-MB Intelligent Drive
Electronics hard disk drive; 31
/
2inch
1.44- MB floppy disk drive
Display: TFT color
Keyboard: 84-key IBM AT-style with 12
function keys
I/O interfaces: One serial port; one
parallel port
Price
Monochrome system: $ 12,995
TFT color screen option: $3995
Inquiry 1075.
246

BYTE • DECEMBER 1990

portables have generally been limited to
low-contrast, 1-bit LCDs or gas-plasma
displays.
Dolch's new C-P.A.C. color portable
brings color to the high-end portable,
and it does it brilliantly. Ilooked at the
color display option on aP.A.C. 486-25
(see "World's Fastest Lunchbox," May
BYTE). Unfortunately, the price of the
display is too high to make this—or any
machine that uses the current generation
of color LCDs—much more than anovelty.
A Hitachi thin-film transistor LCD
array forms the foundation for the Dolch
display. The backlit TFT, or active-matrix, display, generates a bright, uniformly high-contrast image at VGA resolutions.
Each pixel is made up of three LCD
elements that are sandwiched between
two polarizing filters. Each element in
the pixel group looks out through adifferent color filter—one red, one blue,
and one green. A fluorescent backlight
shines white light through the pixel
groups.
When in the off state, the LCD elements twist light that is polarized by the
rear filter so that the light cannot pass
through the forward filter. When you apply acurrent to the LCD elements, they
straighten out, and the light can pass

through unimpeded. By turning different combinations of the red, green, and
blue elements on and off, you can get
eight colors.
Active-matrix technology uses atransistor for each element to switch current
on and off and to maintain current while
the LCD controller is addressing other
elements. The result is ahigh-contrast,
high-speed display: Dolch claims that
the screen updates in 40 milliseconds,
compared to 300 ms for passive-matrix
designs.
Although the C-P.A.C. provides only
eight colors, it supports all the VGA
modes except mode 19, which is 320 by
200 pixels by 256 colors. The 16-color
modes simply lose eight colors. The
video circuitry "thresholds"—in other
words, it decides whether, for example,
the shade of green that the software
wants to display is closer to bright green
or to black, and then outputs the appropriate color.
This leads to weird effects in Windows, which uses alot of grays in the default palette. The C-P.A.C. sees most of
Windows' grays as white, so grayed-out
menu choices and icons can disappear
into the background.
Dolch is working on adriver that will
limit Windows to the eight available
colors. Meanwhile, the company suggests that current users simply modify
the default palette.
However, the Dolch C-P.A.C. will
probably find its biggest market among
CAD users, and for this application there
should be no problems. AutoCAD ran
fine, and the display is easily fast enough
to display pointer movements without
blurring. In addition, since most CAD
drawings use only afew bold colors, the
eight-color limitation is not a major
drawback.
At just under $4000, the portable color
display is definitely only for applications
for which color is essential. However, if
LCD production yields improve, as many
are predicting, the era of the personal,
portable color computer may not be so
very far off. The Dolch C-P.A.C. provides a glimpse of a bright future for
portables.
—Steve Apiki

Order Your Northgate Computer Today,

Make No Payments For 90 days!:
Just say "charge it"
to your Big N
credit card!
leg rHrel
COMPLei Ile
Sere-

OPEN YOUR CREDIT CARD ACCOUNT BY FILLING OUT THE APPLICATION BELOW.
Please complete all appropriate sections, providing at least two years residence and employment history. If you are self-employed, please be
sure to complete section d. THIS IS NOT A CREDIT AGREEMENT! One will be sent to you upon authorization of an account. This Form
Must Be Signed To Process Your Order.) All Financed Purchases Are Subject To Credit Approval. If You Have Any Credit Ouestions, Please
Call For Assistance. Thank You!

a. Personal Information
NAME

12.a5oei

HOME PHONE 1___I

SOCIAL SECURITY NUMBER

—

PRESENT ADDRESS

153 '
atl

»TICE TO
WISCONSIN APPLICANTS
You must disclose your mantel
status:
mauled
unmarned
legally separated

Amarried person may apply for individual credit. Iam applying for (check one box, please):
. . JOINT CREDIT with another person. Complete entire application.
-INDIVIDUAL CREDIT complete only individual section.
.INDIVIDUAL CREDIT but rely on income of another. Complete entire application.
•If you are amarried Wisconsin applicant, you must provide your spouse's informatiun as indicated, even
though your spouse may not be signing the contract.

DATE OF BIRTH
CITY

DATE OF RESIDENCE MO.

YR.

BUY O

RENT 0

I

ST

I .
ZIP

OTHER El

PREVIOUS ADDRESS

3e \

4100'

EMPLOYER

DATE OF EMPLOYMENT MO.

MONTHLY GROSS SALARY $
PREVIOUS EMPLOYER

Get your new Northgate without
spending apenny this year!

DATES OF EMPLOYMENT

ADDITIONAL MONTHLY INCOME 5

SOURCE

b. Credit Information

BANK LOAN ( YIN)

CHECKING ACCOUNT IYIN)

SAVINGS ACCOUNT ( YNI

HOW MANY?

MASTERCARD (YIN)

VISA (YIN)

HOW MANY?

DEPT. STORE CHARGE CARD !YIN)

HOW MANY?

OTHER MAJOR CHARGE CARDS (YIN)

Northgate leases systems too!
Choose from flexible terms up to five
years in length. It's never been easier
to get Northgate computer systems
than it is now!

Call Northgate Now!

800-548-1993

HOURS: Monday - Friday 7a.m. - 8p.m. CST
NORT11047E

II

Sf.reinE9

xéerer

7075 Flying Cloud Drive, Eden Prairie, MN 55344

HOW MANY?

FINANCE COMPANY LOAN (YIN)

HOW MANY?

CREDIT UNION ACCOUNT (YIN)

HOW MANY?

HOW MANY?

c. Joint Applicant's Personal Information

I

JOINT APPLICANT'S NAME

HOME PHONE I

SOCIAL SECURITY NUMBER
CITY

DATE OF RESIDENCE MO.

I

DATE OF BIRTH

ADDRESS

I

ST

I
ZIP

YR.

JOINT APPLICANT'S EMPLOYER

You'll free your other credit cards!
Big 'N' lets you easily increase your
credit power. Best of all, you'll make
no payments for your new computer
for 90 days after shipment! But, don't
delay, computers must be ordered
by December 31, 1990 to qualify for
deferred billing!

TO

Income from alimony, child support or separate maintenance payments need not be disclosed if you do not wish to have it considered as
basis for repaying the obligation.

PLEASE TELL US IF YOU HAVE:

Simply fill in the Big 'N' information
form and send it to Northgate. You'll
get prompt attention! Once you're
approved, call our systems consultants,
toll-free, to select the Northgate
configuration that perfectly matches
your needs!

YR

BUSINESS PHONE I

DATE OF EMPLOYMENT MO.

MONTHLY GROSS SALARY S

YR

BUSINESS PHONE l_____I

NAME AND ADDRESS OF NEAREST RELATIVE NOT LIVING WITH YOU
RELATIONSHIP
d. Self- Employment Information
BUSINESS NAME
TYPE OF BUSINESS

BUSINESS PHONE (
Proprietorship

Partnership

YOUR ANNUAL INCOME FROM BUSINESS Gross S
PERSONAL BANKER'S NAME

E Corporation

I

IN BUSINESS SINCE
Net S
BANKER'S PHONE I

I

e. Customer Authorization
Iauthorize Northgate Computer Systems or its assignees to investigate credit records and to report my performance hereunder to credit
agencies. Ihereby certify that the following information is furnished to you for the purpose of obtaining credit and is true and correct of
the best of my knowledge and belief. There are costs associated with the use of this credit card. To obtain more information about these
costs, call us at 1-800.548-1993 or write to P.O. Box 59080, Minneapolis, MN 55459-0080.
NY— A consumer credit report may be requested in connection with this application or in connection with updates, renewals or extensions
of any credit granted as aresult of this application. If Isubsequently ask for this information, Iwill be informed whether or not such a
report was requested and, if so, the name and address of the agency that furnished the report.
OH—THE OHIO LAWS AGAINST DISCRIMINATION REQUIRE THAT ALL CREDITORS MAKE CREDIT EQUALLY AVAILABLE TO ALL CREDITWORTHY CUSTOMERS AND THAT CREDIT REPORTING AGENCIES MAINTAIN SEPARATE CREDIT HISTORIES ON EACH INDIVIDUAL
UPON REQUEST. THE OHIO CIVIL RIGHTS COMMISSION ADMINISTERS COMPLIANCE WITH THIS LAW.
APPLICANT'S SIGNATURE

DATE

JOINT APPLICANT'S SIGNATURE

DATE

FOR MARRIED WISCONSIN APPLICANTS:
Iacknowledge that the obligation described herein is being incurred in the interest of my marriage or family.
BUYER'S SIGNATURE

DATE

•You must request deterred billing nlien ordering. Payments will be deferred for three billing cycles after shipment.
Interest will accrue during the deferred period at arate of 1.5% per month ( 18% APR).
This is not an application. Acompleted application and agreement must be on file prior to approval for credit.
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dBASE IV 1.1: Ashton-Tate Answers the Critics
cantly faster than version 1.0 did. The
increased speed should be even more noticeable with large, menu-intensive ap88386 Extended Memory Version 4.88, 5/11/98-- Already installed!
plications.
17712 Bytes of Conventional Memory used ( Non- Releasable).
When Ienabled DBCACHE, the new
137
Cache Memory Size
Caching Function
: ON
disk cache bundled with each copy of
21
Suffers in Cache
Floppy Caching
OFF
version 1.1, performance improved dra13
Sectors/Buffer
Disk Write Verify
. OFF
:8
Stage Hard Write
ON
Idle Time Delay
matically. Version 1.1 with DBCACHE
:3
Media Check Time
Stage Floppy * Ito
OFF
halved the indexing time and the delete/
Total Error Count
8
29x
Cache Read Hit
.11 1 1e
9 11eo ane
pack time, and the sort benchmark ran
Background Update Time
Inactive
almost four times faster than under verAdvanced Update
:Ildf Disk
dBASE IV 1.1's
58 Miriam
Docketed
Hard Sectors/Track
.826
sion 1.0.
new
DBCACHE
Floppy Sectors/
Ashton-Tate has also made some endisplay structure_
dramatically
hancements to the dBASE language. The
improves the disk
.do photo
most significant of these is the SET DBperformance of
ME11111M1111 M111231•1111111LIINMI
TRAP command. When you have DBdBASE
TRAP turned on, it prevents critical erapplications.
rors from occurring when a routine is
interrupted. For instance, it will not
allow you to start asecond Edit session
tshould have been aminor update, one
would it allow Ashton-Tate to rebound
from within acurrent Edit session.
of those software releases sent out to
from its current slide?
The SET DBTRAP command can enregistered users without much fanCertainly, dBASE IV 1.1 boasts some
hance the utility of user-defined funcfare. But given Ashton-Tate's problems
important improvements. The biggest of tions. The UDF or other interrupt rouwith the initial release of its bread-andthese is the revamped memory system.
tine can change the dBASE environment,
butter product, Iawaited dBASE IV 1.1
dBASE IV 1.0 ate up so much RAM that
thus confusing the original interrupted
with anticipation and skepticism. Would
it often required extra hardware to run
program; DBTRAP can resolve such
the new release fix the problems, and
over anetwork. In some situations, each
conflicts. And with DBTRAP off, adof the workstations running dBASE revanced programmers have virtually unquired an additional memory card. Verlimited control over UDFs.
sion 1.1 has slimmed down, requiring a
The INDEX command now supports a
maximum of 450K bytes at run time (verFOR clause. The FOR clause limits the
dBASE IV 1.1
sus 516K bytes for version 1.0). Ashtonindex to records meeting certain criteria.
Tate claims that the new dynamic MemSearches are faster, and less disk space is
Company
ory Management System (dMMS) can
consumed, because the index tracks only
Ashton-Tate
swap program code overlays more effithose records meeting the defined crite20101 Hamilton Ave.
ciently.
ria. And you can now create or modify
Torrance, CA 90509
dBASE IV 1.1 also includes aDOS enan index directly from aBrowse or Edit
(213) 329-8000
vironment variable (DBHEAP) that alscreen.
Hardware Needed
lows you to specify the amount of memIt looks like Ashton-Tate has resolved
IBM PC, XT, AT, PS/2, or compatible with
ory allocated for application space. For
some of dBASE 1.0's most glaring faults.
640K bytes of memory (450K bytes
large applications, you can set DBHEAP
The decreased RAM demand enhances
available) and 4MB of disk space
to ahigher value, freeing up additional
network support and improves performemory for the application. For basic
mance.
More efficient overlay swapping
Software Needed
dBASE Control Center operations and
translates into snappier operation, espeMS-DOS 2.10 or higher
for programs with extensive menus or
cially with larger applications. And Ashwindows, alower DBHEAP value delivPrice
ton-Tate has apparently fixed the bug
dBASE IV 1.1: $795
ers additional memory for overlay swapthat caused incorrect results from certain
Developer's Edition: $ 1295
ping.
Structured Query Language queries. It
LAN Pack: $995
The new swapping scheme should
looks like astrong product—but will it
(Free to registered owners of
translate into improved performance.
rebuild Ashton-Tate's reputation as the
dBASE IV 1.0)
Iran BYTE's dBASE benchmark suite
premier manufacturer of PC databases?
under both versions of dBASE. Version
Only time and an extensive user commuInquiry 1077.
1.1 negotiated the delete/pack benchnity can tell. •
mark and the sort benchmark signifi—Stan Diehl
myperpisk UM! 88386 Command Processor Version 4.88, 5/11/98

by Hyperhare, 14468 Sycamore Ave., San Martin, CA 96846, 11881 683-4911
Copyright ( C) 1987-98 by Roger Cross, Ashton-Tate, dBASE IV License
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386SX under the hood.
Light weight under your arm.
In the computer world, power and speed translate
into weight and bulk. That means if you're aperson
on the go, you'd have to play part-time weight lifter,
or be willing to sacrifice megahertz and megabytes.
But now those days are over. Because now there's
the Altima NSX notebook computer. It's light. It's
sleek. And, oh my, is it powerful.
The 80386SX, 32-bit microprocessor runs at
16 MHz. Plus there are two megabytes of RAM that
can expand all the way up to eight. The Altima NSX
also has abuilt-in 1.44 megabyte floppy and a20
megabyte hard drive.
What's more, all of this is packed
into a handsome 9lb. package
that can easily fit inside most
briefcases.
So now you don't have
to carry your attaché in one

hand, aportable computer in the other, and your
airline tickets between your teeth.
But the exciting part is when you begin working.
You'll appreciate the exceptional resolution of the
paper white LCD display. You'll admire the VGA
screen with its 32-level gray scaling. And you'll be
pleased knowing that the 2400 baud modem didn't
cost you apenny extra.
If all this isn't enough, how about being able
to send aFAX? That's right—aFAX. Altima NSX
features asend FAX mode capability that'll let any
party with aFAX machine receive an
actual paper document.
It's obvious that Altima has
thought of everything. But what's
nicest of all is they thought of you
when putting on the price tag.

Altima Systems, Inc., 1390 Willow Pass Rd., Suite 1050, Concord, CA 94520 800/356-9990
Circle 22 on Reader Service Card
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ime was, the words computer
graphics implied line graphs
and bar charts. Now, graphics
and photography seem to have
merged—at least, that's what you'd think
looking at the results. Today, advanced
computer graphics can create and manipulate color images in three dimensions
with photographic precision and photorealism.
When you want graphics to convey
three dimensions instead of two, there's
a lot more involved than just adding a
coordinate. The world of three-dimensional images brings with it the added expectation of realism: The images need to
resemble real-world objects. In " Graphics Go 3-D," Steve Upstill discusses the
challenges involved in creating photorealistic 3-D images.
One such challenge is ray tracing. Different companies have different methods
for handling the effects of light on a
scene: shading, light reflection, and color modification. But for ascene or an object to approach the appearance of realism, you must deal, in one way or
another, with ray tracing. In " Ray Tracing for Realism," Andrew S. Glassner
discusses the concepts and techniques
necessary to imitate the effects of various types of light rays on color in a3-D
image.
Color in advanced graphics is another
area where significant progress is being
made. Putting great colors and a great
many colors on the screen has been viable
for some time now. In fact, some companies offer more colors than Ican even
imagine trying to choose from. The
chances of being able to match aspecific
color on the screen are extremely high.
But what happens when you print it out?
In " Color WYSIWYG Comes of Age,"
Frank Vaughn shows how to calibrate

your display device so that the colors you
see on your screen are exactly the same
as the colors you get on your printer.
All this wonderful color talk may
seem like amoot point if you use aPCcompatible machine. Workstation-quality graphics have moved to the Macintosh, but until recently, they hadn't made
the trek into DOS land. Well, times have
changed. Windows 3.0 provides the capability for 24-bit graphics to migrate to
PCs. In " True Color for Windows,"
Adam Bellin and Pier Del Frate show
how you can obtain high-quality images
in true color on aDOS machine.
And what do you need when you have
workstation-quality color graphics? You
need tons of storage to hold an image—
all that color and high resolution to boot
can take literally megabytes for asingle
image—or some form of image compression. In " Putting the Squeeze on Graphics," Nick Baran investigates the new
compression standards that are taking
hold for full-color graphics and full-motion video.
Where do graphics go from here? Predictions are hinting loudly at TV, and the
bridge between computers and TV is
under construction. Have you noticed the
number of new TVs touting digital capabilities? And only high-definition TV
will meet the needs of high-end computer graphics. In " HDTV Sparks aDigital Revolution," Andrew Lippman describes HDTV and its impact on
computer graphics and on the future.
From bar charts to wire-frame models
to photo- realism, from low-resolution
monochrome monitors to high-resolution
color monitors to HDTV—when you're
speaking of the graphics world, one line
says it all: You've come along way, baby.
—Jane Morrill Tazelaar
Senior Editor, State of the Art
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Our new VGA card
has hires color , niade in
'the. shade. Thanks tdità
refresh rate of 701Iz and
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brightest, sharpest,
-most stable images imaginable..So you aren't left starry-eyed..
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768 resolution in 16
colors, both interlaced and
non-interlaced, plus other
256-color modes. All made
possible by our proprietary
ASIC chip technology.
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Genoa's SuperVGA •
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Graphics Go 3-D
Photo-realism demands that 3-D figures look exactly like
real-world objects; that's the challenge
Steve Upstill

W

hat's the big
deal? 3-D isn't
new. Maybe
not, but threedimensional computer-generated photo- realism is. And
the tools and techniques to
bring this realism to the microcomputer on your desk
definitely are.
Going to three dimensions
isn't just a matter of incrementing the dimension count
by 1. There are fundamental
expectations that 3-D graphics must fulfill, because the
world that we live in is a3-D
world. For 3-D images to appear real, you must deal with
all sorts of challenges that are
entirely different from those
faced in two dimensions.
The Challenges of 3-D
In the most formal terms, 3-D
graphics programs manipulate and create images of entities that are described geometrically, as
coordinates in 3-D space. This process
becomes more difficult because the 3-D
images must be represented on a twodimensional surface. Any number of
programs can put 2-D circles, squares,
lines, curves, patterns, and other entities
on a2-D screen or page.
In some sense, a2-D graphic is complete by itself. You don't expect abusiILLUSTRATION: SANDRA FILIPPUCCI © 1990

ness bar chart to resemble anything you
would see on the street in real life. A rich
graphical language for entities in the 2-D
world exists (type is one), most business
people know how to interpret them, and
you don't expect them to be more than
they are. On the other hand, 3-D figures
only make sense to the extent that they
resemble actual things in the real world.
The corollary to this forms the second

difference between two and
three dimensions: The expectation of realism means that
the surfaces of 3-D entities
need correct optical properties to be properly interpreted. In addition, the problem
of creating shapes in three dimensions is much more difficult than that of creating 2-D
shapes in two dimensions (see
photo 1).
While normally you don't
need to represent the interiors
of 3-D figures, describing the
undulations of the surface itself is by definition much
harder than creating curves
and regions in two dimensions. You're not just putting
acurve into ahigher dimension, you're also squaring the
amount of information involved.
Furthermore, in three dimensions, topology becomes
aproblem. While curves on a
page can be connected arbitrarily, the
connection of surfaces without erroneous
discontinuities in three dimensions is at
best difficult.
Finally, working in three dimensions
is tougher than working in two dimensions because you face the problem of
manipulating a3-D world on a2-D surface. This is more than 50 percent more
difficult than manipulating a2-D entity
DECEMBER 1990 • BYTE
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Photo 1: A series of steps
involved in modeling and
rendering aphoto-realistic
3-D image: (
a) The wireframe stage; (
b) the
polygon-fitting stage;
(c) the polygon-smoothing
result;

4111ft.-_

(a)

(b) (c)

(d) (e)
(d), (e), and (
f) show
increasing realism due to
advanced shading
techniques. All these images
were created with Pixar's
PhotoRealistic RenderMan
software and designed by
Thomas Williams and
H. B. Siegel. (Used by
permission from Pixar.)

(f)
254
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on its home 2-D surface.
Iam enumerating these problems to
suggest why 3-D graphics have lingered
so long in the background, seemingly
poised to move in but never quite able to.
The problems are very difficult, and
until they are solved (whether or not they
are recognized explicitly), the technology will languish regardless of how
much hardware support it gets.
Creating 3-D Graphics
Currently, 3-D computer graphics use a
mathematical description of objects in
space to create an image suitable for
viewing on a CRT or in aphotograph.
(Perhaps someday, interactive holography will allow these surfaces to be
viewed more directly, but for now, the
problem of converting 3-D graphics to
2-D graphics must be handled.) In the
case of 2-D WYSIWYG, graphical manipulation is the same as image creation,
but in three dimensions, objects and their
images require atwo-step process:
•Modeling: Creating objects, moving
them around to arrange ascene, defining
camera and lights, and determining how
each object will look (see photo la).
•Rendering: Making a realistic image
out of the resulting geometric description
by applying surface characteristics (see
photos lb through lf).
The Difficulties of Modeling
There are many reasons why 3-D modeling is more difficult than the 2-D analog,
but two stand out. Fundamentally, if
you're trying to design a3-D object, you
must do it in afashion similar to aworker
who handles highly radioactive material
by looking through a window and manipulating a robotic arm. The 3-D designer actually has aharder task, however.
•The uranium handler looks through a
window but has the benefit of depth perception and perspective—both eyes work
together to provide asense of depth, and
the person's head can be easily moved to
provide adifferent view.
•The uranium handler can see the object itself, not awire-frame approximation of it; the 3-D graphics modeler must
manipulate through amouse (at best).
•The uranium handler isn't trying to
build anything, only to move things
around. The most complex task to be
faced is opening acontainer.
Several developments have made it
easier to approach interactive modeling.
The increasing speed of general-purpose

geocentric world. That is, horizontal and
vertical are very important directions,
and alot of surfaces are flat: floors and
tables, for example. A modeling system
with a geocentric bias will be seen as
useful, not restrictive.
Therefore, setting the default so that
an object, when " born" into the world, is
oriented vertically and placed on some
default reference plane will make life a
lot easier. Perhaps you have to slide it
around on the surface of the reference
plane or turn it about its vertical axis, but
these tasks are relatively simple.
Many 3-D systems let you place objects and the camera anywhere in space,
yet the viewing volume of the screen (the
portion of space over which objects are
visible) is only a small portion of that
larger space. In trying to navigate under
these conditions, it is easy to get lost,
winding up with a blank screen as the
camera points off into space in what has
been called the " black-hole effect." In
this situation, simple commands can help
tremendously to reorient you, even if
they don't provide the ultimate placement of the camera.
For instance, a " turn to" command
might cause the camera to rotate in the
direction of aparticular object, the scene
as awhole, or the reference plane. If the
sponsibility of software and interactive
current viewing direction is more imporsystems design to improve the state of the
tant than the camera's location, asimilar
art. For example, Symbolics has merged
command can move the camera without
3-D and 2-D graphics into asingle unichanging its orientation. The command
fied graphics system, the XL1200.
moves the camera so that the viewing
It sounds like aslogan from Orwell's
volume comes to include the appropriate
1984—Weakness is Power—but a tool
objects and they become visible.
can often be made more usable by makAnother navigational aid is possible if
ing it less general. In that sense, the genthe camera is defined in terms of both its
erality of 3-D work is alimitation. The
location and a " look-at" point that detertrick is to find the right places to bound
mines the direction of the view from any
the problem.
location. If the look-at point changes, the
camera turns. If the location changes,
Paring Down the Problem
both the camera's viewpoint and its diMany modern modelers work on asubset
rection change (unless the movement is
of the full 3-D problem. Frequently, the
directly toward or away from its look-at
first functions you encounter in amodelpoint). Locking the look-at point at an
er are lathing and extrusion. Lathing
object's center lets the camera orbit
takes a2-D curve and rotates it about an
about the object without losing sight of it.
axis to create asurface of revolution. ExPerhaps the most dramatic and simplitrusion takes a2-D shape and moves it
fying realization is that designing 3-D
along apath (sometimes simply astraight
models from scratch is inherently diffiline) to sweep out asurface. These capacult and much harder than designing in
bilities make good boxes, walls, and
two dimensions. No matter how powergoblets, but creating convincing trees,
ful a3-D modeler is, it is likely to retelephones, and dinnerware is somewhat
quire significant effort both to learn how
more complicated.
to use it and, once mastered, to maintain
Another simplifying approach confluency with it. This is really the final
cerns the basic task of moving objects
problem for perhaps 90 percent of everyaround. It can be frustrating and tiring to
rotate objects into a particular orientaday users, who would use 3-D graphics if
they could use them easily.
tion using amouse, or to set an object
The most radical step, therefore, is to
onto asurface. It can help to realize that,
flying logos aside, most people live in a make it possible to create 3-D pictures

processors has made it easier to provide
appropriate interactivity. When you can
make mistakes much faster, you can correct them much faster, too. Just a few
years ago, many reasonably priced 3-D
displays required abright yellow flash to
reinitialize the screen before redraw.
Still, the compute-intensive nature of
even sketching a scene with line segments (projecting aconstantly changing
set of points from a3-D scene into a2-D
screen space) means that you must interact with only the crudest representation
of your work. It is now the primary re-

when

you can make mistakes
much faster, you can
correct them

much faster, too.
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Photo 2: An example of the
creativity and photo-realism
possible on computers today
with 3-D tools and
techniques. The Pixar
Shrink-wrapped Magic poster
was produced on computers
by Mitch Prater using Pixar's
Developer's RenderMan.
(Used by permission from
Pixar.)

But for true realism, you need a more
flexible model, one that allows interaction to occur dynamically while the
image is being rendered. This model
must be flexible enough to deal with the
incredible variety of the material world.

Procedural shading is the next logical
step beyond texture and bump mapping.
In many cases, a procedural approach
can solve the problem of mapping 2-D
surfaces onto 3-D objects. Certain naturally occurring materials such as wood
and stone have a structure that can be
Procedural Shading
procedurally simulated. A point on a
In rendering, aprocedural model leaves
surface can be colored as though it were a
a "hook" in the renderer for calculating
point in asolid material, resulting in an
the appearance of asurface on the fly,
object that looks like it was carved out of
taking into account all relevant scene elethe material in question.
ments, including lights. A new surface
A second capability, provided by a
material would be defined as aprocedure
procedural approach, addresses the
that, when called, would have access to
"fine structure" issues. While it is imthe lights hitting the surface, plus any
practical to duplicate the appearance of
relevant texture maps, bump maps, shadthese surfaces empirically by simulating
owing information, and so on.
geometric optics, it is possible to mimic
The RenderMan Interface, developed
their behavior procedurally.
by Pixar (Richmond, CA), supports a
For example, paper has aspecial kind
rendering system that uses the procedurof diffuseness that can be procedurally
al model. It defines entities called shad- imitated, not at the microscopic level, but
ers, written in the RenderMan Shading
at the level of its larger appearance on the
Language, for just this purpose. When
screen. Of course, the higher the definiinvoked, ashader's job is to determine
tion of your display, the more obvious
the color of asurface as seen from aparthese fine-structure issues will become.
ticular point of view, as illuminated by
(For adiscussion of the overlap between
all defined light sources.
high-definition TV and computers, see
The shader has ultimate freedom in
"HDTV Sparks aDigital Revolution" on
calculating the color. It can use any numpage 297.)
ber of texture maps, bump maps, shadow
Procedural shading can work together
maps, environment maps, and light
with texture maps for other novel effects.
sources. It can use an elaborate materials
For example, ashader might use apiece
simulation (the pseudopod sequence in
of line art to change the material it simuthe motion picture The Abyss, for examlates in different parts of the surface, to
ple, used aray-tracing surface shader) or
produce anet effect like inlay. Texture
no color model at all. (For further dismaps, in fact, can describe any relevant
cussion on RenderMan and other renderattribute and be interpreted in any way by
ing systems that use procedural shading,
ashader.
see "The RenderMan Interface" by Tony
A texture map could be used to vary
Apodaca, Graphics Supplement, April
the color of asurface depending on the
1989 BYTE.)
angle of incoming light (real metals have
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this kind of behavior). Of course, ashader can use atexture map exactly as intended, which illustrates that the procedural approach subsumes the mappingonly method as well.
Creating Curves
A final, qualitative concern crosses the
boundary between modeling and rendering: the availability of curved surfaces to
represent objects in ascene. Traditionally, flat polygons have been used because
they're computationally easier to handle.
However, not many objects in the
world can be accurately represented entirely with flat surfaces. While there are
tricks for making the best of their limitations, polygons can only provide areasonable approximation of curved surfaces, and that at the cost of substantially
larger data storage.
A Tall Order
Creating photo-realistic 3-D graphics is
a tall order. It involves powerful computer hardware, user-interface design,
and complex simulations of geometric
optics.
However, just about all the foreseeable
obstacles to this brave new 3-D world
have yielded or are dissolving. Current
products contain the information required to properly render asurface, including several different types of shading
and many different kinds of maps (see
photo 2). •
Steve Upstill is a product manager for
Pixar (Richmond, CA). He has aPh.D.
in computer science from the University
of California at Berkeley. You can reach
him on BIX do "editors."

They Left out Features....

We Left out the COMMA!!
The only thing missing...
is the comma in the price. If you
look at the chart on the right you
will see prices charged by our competition.
All but one contain a
comma. DesignCAD 3D sells for
$399.00. Period. No Comma!

AutoCAD rel. 10

$3.000.00

AutoCAD AEC $ 1,000.00

CADKEY 3.12

$3,195.00

Solids $ 995.00

DataCAD with DC Modeler

S3,990.00

DataCAD Velocity $2,000.00
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cursor

IGES translator $ 1.995 00

DesignCAD 3D ver. 2.0 $ 399.00 gy_g_ expensive
MaxxICAD 1.02

In order to draw the complex pictures shown below it is desirable to
have the following 3D features:

Mega Model

1895 00t
$995 00

NIA
MegaDraw $ 195, List $ 295. MegaShade $395

MicroStation PC 3.0

3300.00

ModelMate Plus 2.8

S1,495.00
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VersaCAD Design 5.4

S 2 995 OC
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Customer Support Libraries $ 1,000.00
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• Blending of surfaces
• Boolean operations such as
add, subtract, and
intersection
• Complex extrusions
• Cross sectioning
• Block scaling
• On screen shading
• Shaded output to printers and
plotters
All of these competitors left out one
or more of these desirable features
In their standard package. They
didn't forget the most horrible feature - the comma.
DesignCAD 3D offers ALL the listed
features plus many more!
If DesignCAD 3D has the power to
create the 3D objects shown below,
imagine how it could help with your
design project!
DesignCAD 3D sells for S399. We left
outthe comma. We didn't think you
would mind!
PC MAGAZINE SAYS...
DesignCAD 3D, the latest featurepacked, low-cost CADD package from
American Small Business Computers,
delivers more bang per buck than any
of its low-cost competitors and threatens programs costing ten times as
much. For a low-cost, self-contained
3D package... DesignCAD's range of
features steals the show."

39
$

AutoShade $ 500 00

BYTE MAGAZINE SAYS...
"At $399. DesignCAD 3D was the least
expensive package we saw, yet it was
one of the more powerful. .. Don't be
fooled by the remarkably low price, this
program can really perform."
May 1989, page 178

Complete 3- Dimensional design features make it easy for you to construct
realistic 3-D models. With full solidobject modeling capabilities you can
analyze your drawing to determine
the volume, surface area or even
center of gravity! DesignCAD 3-D even
permits you to check for interference
between objects! Aeronautical Engineers can now find the center of gravity for a new airplane design with a
couple of keystrokes. The Architect
can determine the surface area of a
roof for decking in amatter of minutes.
The Civil Engineer can calculate the
volume of a lake or dam in seconds.
The Mechanical Engineer will know for
sure if certain parts fit together without
interference. The uses for DesignCAD
3-D are only limited by YOUR Imagination!
HOW DO IGET ONE?
DesignCAD 3-D and DesignCAD 2D are
available from most retail computer
stores, or you may order directly from
us. If you have questions about which
program to purchase please give us a
call. All you need to run DesignCAD
3-D is an IBM PC or compatible computer with 640 K RAM memory and a
hard disk. Both products support most
graphics cards, printers, plotters and
digitizers. Free Information and ademo
disk are available by faxing (918) 8256359 or telephoning:

1-(918) 825-4844

American Small Business Computers • 327 South Mill Street • Pryor, OK 74361
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Don't look now, but
moving on
Suddenly, IBM Personal System/2®s with
Micro Channel' on desks everywhere are exhibiting some pretty wild and
wonderful tendencies. They're
creating incredible on- screen
presentations. Interactive tutorials with full-motion video
and stereo sound. Graphics,
text and animation in harmonious coexistence. What
makes it all possible is the
multimedia capability of the
IBM PS/2® with Micro Channel.

MICRO CHANNEL
MAKES I
TLOOK EASY.
The PS/2 itself is
designed to put multimedia
applications to their best use.
Micro Channel has always
given the PS/2 extremely fast
data rates and better
multitasking capabilities. But in multimedia
applications, it really gets
achance to shine.
The multilane highway
design of Micro Channel
Architecture is perfect for
processing complex multimedia applications.
Most conventional
PCs just don't have
the power or the
data paths to do it at
all. Plus, Micro Channel
in the PS/2 lets you use

Hii

the new IBM CD-ROM that gives you the
storage equivalent of over 400 diskettes on

there's something
your des .
asingle CD, so you can have access to all kinds
of data- intensive material like clip art and digital stereo sound.

DOI
TALL. ALL ATONCE.
With aPS/2 with Micro Channel, you can
start using some hot products right now. One
is IBM's Audio Visual Connection: It's both a
software and ahardware tool that allows your
PS/2 to import high- quality audio, dazzling
still images, even special effects, as well as text,
graphics and other
data. Then, you can
edit and present it in
any combination you
like right on your
PS/2 screen, share it
with anetwork or project it on awall. It's impressive, but don't take
our word for it—IBM's Audio Visual Connection received PC Magazine's Technical
Excellence Award for 1989.
Another exciting multimedia product
is the IBM M-Motion Video Adapter/A':
Coupled with the power of Micro Channel, it
lets you incorporate full-motion video and
high- quality sound from sources like video
disks, VCRs and video cameras, digitize them,
and display them in an endless array of formats.
And for software developers, there are
ActionMedia-cards, acollaborative
effort between IBM and Intel.
ActionMedia cards use the
latest DVI -Technology,
which allows fullmotion video and
analog sound

IBM Personal System/2 and PS/2 are registered trademarks and Micm Channel Audio Visual Connection and
M-Nolion Video Adapter/A are tnadernarks of International Business Machines Corporation DVI and ActionMedia
are trademarks of Intel Cep 0 199099.4 Corp

to be compressed, digitized,
stored on ahard or optical
disk and played back in real
time, with incredibly sharp
resolution.

YOU'VE ALREADY GOT THE BEST SEAT
I
NTHE HOUSE.
Best of all, you can do it all today with
the Micro Channel PS/2s you've already got.
No special monitors to buy. And you'll be
perfectly poised for tomorrow's most exciting
multimedia technology, like interactive
touch displays and much more.
Contact your IBM Authorized Dealer
or IBM marketing representative. For a
free demonstration videocassette or adealer
near you, call 1800 255-0426, ext. 20.
Your desk will never be the same.
For afree PS/2 MultiMedia demonstration
videocassette call 1800 255-0426, ext. 20
or send this completed coupon to: IBM Corporation
P.O. Box 92835, Rochester, NY 14692
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SummaSketch IL
November 28, 1989
SummaSketch II

The new SummaSketch II tablets
were created with one thing in
mind—you, the people who use
tablets every day You said you
wanted acomplete plug and play
package, so we're giving you
the works—both in PC and
Maci
nt
os h® SE and II versions. A
12" x12" or 18" x12" graphics
tablet with a4-button cursor and
2-button stylus, or 16- button
cursor for the PC.
The PC version includes interface cables for the IBM® PC, AT
PS/2 and compatibles. Autilities
diskette with test
and reset software, an
Autodesk®
Device Interface" driver,
Universal Mouse
Emulator" and a
Microsoft* Windows
driver And an offer for

o

free tablet template (US and
Canada only) worth over $245.
The Macintosh version has an
Abate* Desktop Bus" interface device to connect the
tablet to the computer.
You'll also get the most software compatibility with over 350
PC programs and all Macintosh
SE and Il software written under
the Apple Software Developers
guidelines.
SummaSketch II tablets have a
standard accuracy measurement
of ± 0.015 inches, selectable resolution of up to 1,016 lines per
inch and high proximity so you
can trace from documents up to
/'
2
1
thick. Add in convenience features such os apower/proximity
light, on-off switch, wedge shape
design for easy use, lightweight
construction for portability—and
it's easy to see why SummaSketch
is the industry standard and the

New Limited
Lifetime Warranty

obvious choice of today's computer professionals.
Best of all, you get all of
these benefits at an affordable
price. And that's why our new
SummaSketch II is the easiest
buying decision you have to
make. Find out more about
SummaSketch Il today For literature and the name of alocal
dealer call 1-800-888 2028,
Ext. 304. For technical information call 203-881-5400.

Sunnagraphics.
Every decision should be this easy.
1990 Summagraphics Corporation.
Seymour, CT 06483 • All rights reserved.

For IRV/Compatible information circle 294; For Macintosh information circle 295,
For Reseller inquiries circle 296 on Reader Service Card.
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Ray Tracing
for Realism
Photo-realism is within your grasp.
Follow the light.
Andrew S. Glassner

p

hoto- realism is an
elusive goal; the
real world is aweb
of subtle and complex phenomena that scientists don't fully understand,
and computer-generated pictures can only reflect current
levels of understanding. You
can create images that come
close, though, using avariety
of photo-realistic techniques.
One of the most popular is
called ray tracing.
What Is Ray Tracing?
The ray-tracing approach attempts to simulate light rays
within a three-dimensional
scene. You begin creating an
image by describing a scene
as acollection of objects and
light sources. The objects are
3-D shapes in space—for example, spheres, polygons,
and boxes. A light source is
often nothing more than asingle point that radiates light uniformly in
all directions.
By convention, objects never radiate
light, and light sources are never directly
visible (this separation of light emitters
from other surfaces is a computational
convenience, which can be relaxed if
you're willing to write more complex
programs). You view a scene from a
point in space called the eye, through a
ILLUSTRATION: SANDRA FILIPPUCCI © 1989

rectangular window in space called the
viewplane.
The image on the viewplane in the 3-D
world is the image that you will eventually show on your monitor screen. There is
a direct correspondence between each
point on the screen and each point on the
viewplane. Figure 1shows atypical environment.
Probably the most straightforward

way to create an image is to
follow light particles (called
photons) from the light
sources to the objects; this is
called forward ray tracing.
But forward ray tracing is not
always practical. For example, suppose alight ray left a
light source, reflected off a
shiny telephone, and then
passed through the viewplane
into the eye. In this example,
you would see the telephone at
that point on the viewplane.
In general, what you see
through each point on the
viewplane is the object that's
visible along the line passing
through both the eye and that
point on the viewplane.
If you actually followed
light away from the light
sources, you would find that
your image was created very
slowly; many rays would
never come anywhere near
going through the viewplane
and into your eye, so they wouldn't contribute much (if anything) to the image.
It would be sheer luck if any given ray
made it all the way to the eye.
A more efficient way of creating a
photo-realistic image is to reverse the
process. For example, if you select a
point on the viewplane, you know that
any object visible at that point lies on the
line connecting your eye and that point
DECEMBER 1990 • BYTE

263

STATE

OF

THE

ART

RAY TRACING FOR REALISM

Figure 1: A typical ray-tracing environment. Each pixel in the viewplane has a
corresponding pixel on the screen. Light sources are represented by points,
and objects are collections of simple shapes. The world is viewed from apoint
called the eye.
on the viewplane. So you create a ray
(called the eye ray) that begins at the eye
and passes through that viewplane point
and on into the world. The first object
along that ray is the object that will be
visible from that point on the viewplane
and thus displayed on the corresponding
point on the screen. This is called reverse
ray tracing, because you're following
rays from the eye back into the scene.
Typically, the screen is made up of a

rectangular grid of squares called pixels,
and your goal is to find the right color for
each pixel on the screen. Figure 1shows
a ray starting at the eye, continuing
through one pixel on the screen, and on
into the world, where it strikes asphere.
Incident Light
Now that you know the object visible at
each point, you need to know its color.
Suppose the first object struck by an eye

Vector Shorthand
ector equations are just a handy
way to represent several different
equations in one place. Each vector is
formed of three components, named x,
y, and z. Each component is just asingle
number. You can think of avector as an
arrow, starting at the origin. The components of the vector give the location of
the tip of the arrow. You write the x
value of avector V as V, the yvalue as
V,, and the zvalue as V,. Vectors are
used to make notation more compact.
To make avector longer or shorter,
you can scale it. To scale avector, you
write A = sB, where sis just asingle
number. The length of a vector A is
written I
AI and is computed as the
square root of the sum of the squares of
its components. To scale avector so that
it has length 1.0, divide each component
by the vector's length. Thus, for any
vector A (except A = (0,0,0)), vector-
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Length(unitVector(A)) is 1.0.
The last two vector operations are the
dot product and the cross product.
These are extremely useful operations
in computer graphics.
The dot product of two vectors A and
B is asingle number. Symbolically, you
write d=A•13, where dis the result. The
value of the dot product is the cosine of
the angle between the two vectors, multiplied by their lengths: A•16 = IAI IBI
cos(9), where Ois the angle between A
and B. If both vectors have length 1.0,
you can compute the cosine of the angle
as the sum of the pairwise products of
the components.
The cross product of two vectors A
and B is anew vector perpendicular to
both. Symbolically, you write C =
A xB, where C is the new vector. The
order of the arguments matters; A xB
BxA.

ray is awhite sphere; I'll call the point of
intersection P. You want to know the
color of the light leaving P and traveling
back to the eye; the path back to the eye is
found by following the eye ray backward.
The color of the light leaving Pis completely due to the light arriving at P,
called the incident light (
remember that
no objects emit light of their own). You
can separate incident light into two categories: the light ultimately reflected off
the surface and the light transmitted by
the surface (transmitted light is the light
that passes through a transparent or
translucent surface).
Each type of incident light is passed on
by the surface in two ways: specular
propagation and diffuse propagation.
Specular propagation is the result of a
perfect reflection or transmission, just
like abasketball bounced off a smooth
floor. The angle at which the ball leaves
the floor is completely determined by the
angle at which it arrives.
Diffuse propagation is like bouncing a
basketball off a very rough surface;
you're never sure what direction it will
go in, and if you try bouncing many basketballs into one little area, you'll find
that they go off in all directions. Diffuse
propagation is the theoretical limit of this
type of action; diffusely reflected or
transmitted light arrives at asurface and
then leaves with equal intensity in all directions (this reflected intensity is less
than that of the incoming light). For this
reason, diffuse propagation is sometimes
also called diffuse scattering, since the
light is scattered in all directions.
Light can be propagated from a surface in four ways: reflection and transmission, both specular and diffuse. But
where does this incident light come
from? Basically, you have two choices:
directly from light sources or propagated
by other surfaces. Each of these two possible contributors of incoming light can
be propagated in any of the four ways, for
atotal of eight possible ways for light to
be propagated from a surface (this is a
simplified model, but it works surprisingly well).
A ray-tracing program should look at
each of these possibilities when it computes the color leaving apoint—this process is called shading. Not all eight effects are going to be appropriate at all
times, and two of them are very expensive to compute.
Direct Light
I'll begin with light arriving directly
from the light sources. First, you must
determine on asource-by-source basis if
light from each source is arriving at point
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Figure 2: Computing the shading on a
sphere. Lpoints toward alight source;
this light is reflected into vector R. N is
the normal to the sphere at point P.

P. To see if Pis illuminated by source S,
you should notice asimple fact: If light S
can see point P (and thus illuminate it),
then point P can see source S. To determine if Pcan actually see S, create anew
ray (called an illumination or shadow
ray) starting at point P, directed toward
source S.
If this ray reaches S without striking
any object along the way, P is illuminated by S, and you can proceed to find out
how much of the light from Sis propagated back to the eye. If the ray from Pto S
is blocked (i.e., if the ray intersects any
object at all), Pis in shadow with respect
to S; simply ignore source S for this
point.
In the following discussion, I'll use
vector notation. Points will continue to
be represented by uppercase letters, such
as A, and vectors will be in boldface, A.
If you're not familiar with vector notation and operations, see the text box

"Vector Shorthand" on page 264 for a
quick summary. Iwill assume that all
vectors are normalized; that is, they have
length 1.0. When Ibuild new vectors, I
will assume that they are immediately
scaled to length 1.0 before using them in
any computations.
Shading
Iwill present asimple shading model that
ignores many important details but is a
good first approximation. Suppose that P
is illuminated by source S. Every point
on the surface of most objects ( including
spheres) has an associated surface normal; this is a vector that points away
from the surface, normal to the tangent
plane at that point. For asphere, the normal is along the line from the center to
that point, as in figure 2. I'll call the normal vector N and create anew vector, L,
which also begins at Pand points back to
light source S.

Bending Light
rr he equations for finding the direction of reflected and refracted (or
transmitted) rays come directly from
the field of geometrical optics. Ihave
given the equations in terms of some

by — 1.0.
Specular reflection takes as input an
incident vector V and asurface normal
N; the output is areflected vector R:

arbitrary vectors; you'll need to match
the appropriate vectors to the appropriate arguments when you use the
procedures.
Also make sure that your input vectors are pointing in the correct directions. The direction of each vector is
important, and some of the vectors in

R=V+2Nd, where d = — (
V- N)

this text box might point in the opposite
direction to the vectors that you have on
hand. To reverse avector, you scale it

easy. The difference is that alight ray
changes direction when it passes between two materials with different densities; this is because the speed of light
is different in the two materials.
The ratio of the speed of light in a
vacuum with respect to the speed of
light in some material is known as that
material's index of refraction, usually
written with the symbol 77. When light
passes between two materials, the

REFLECTION
N
V

Figure A: Specular reflection takes
as input an incident vector V and a
surface normal N; the output is a
reflected vector R: R = V —2N(N.V).
The vectors must all be pointing as
indicated with respect to the point of
reflection.
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The vectors must all be pointing with
respect to the point of reflection, as
shown in figure A, where the incident
vector is pointing toward the surface,
and the normal is pointing away.
Specular transmission isn't quite so

amount by which it bends is dependent
on the indexes of refraction of both the
material it is coming from (the incident
material) and the material it is passing
into ( the transmitted material) and the
wavelength (which Iam ignoring here).
The indexes of refraction of these two
materials are written 77, and ii,; you will
want their ratio 71,, =Thin,. The formula
below is based on rays with an orientation relative to the point of transmission, as shown in figure B.

The formula to compute a transmitted vector, T, is

T = ni,V +
Ci — Vl + n„ 2(C, 2 — 1))

N

where C, = — V.N. Note that the value
(I
77., 2(C ,
2 _ 1)) might be less than 0;
in that case you can't take the square
root. This indicates total internal reflection. In general, T computed this
way will not have length 1.0.

Figure B: When light passes between
two materials, the amount by which
it bends is dependent on the indexes
of refraction of both the material it is
coming from (the incident material)
and the material it is passing into
(the transmitted material).

Non interlaced
The Optiquest 2000
The 15" Non-Interlaced Color Monitor
You're looking at the future
ofhigh resolution monitors. It's
the Optiquest 2000. The Optiquest 2000 has amaximum
resolution of 1024 x768 noninterlaced.

Your facts and figures appear crisp
and clear, and text looks clean and
bright.
Plus, the Optiquest 2000 offers
aflat, square screen with afine
0.28nun dot pitch and an unlimited

THIS IS AN EXAMPLE Cal

THIS IS AN EXAMPLE OF
OUR NON- INTERLACED
SCREEN EVERY LINE IS
REFRESHED EACH TIME,
SO YOU SEE A SMOOTH,
E_
el A E

AN INTERLACED VIDEO
SCREEN. ONLY HALF THE
LINES ARE REFRESHED
EACH TIME, SO YOU SEE
TIMIIIMILIELSLWX1F11

OPT101.)1

Interlaced

Interlaced monitors only refresh every other line of pixels
on the screen, and return later
to refresh the missed lines. Not
so with the Optiquest 2000. It
actually refreshes every pixel
on every line continuously. So,
the picture is flicker- free.

Non-interlaced

palette of colors.
Also available, the Optiquest
3000 featuring asuper-fine 0.25
dot pitch.
Their interlaced monitors, or our
non- interlaced monitors? The
choice is clear.

OPTIiu

11M

The Non-interlaced Company.

12070 Telegraph Road, Suite 101, Santa Fe Springs, CA 90670 .1 (800)THE-OPT1 • (213)903-1030 • Fax: (213)903-1036
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Figure 3: (a) Each time aray intersects an object, the color of the light leaving that object back along the ray must be computed.
This color is found by creating shadow rays that point back to the light source, and reflected and transmitted rays that find the
color of the light reflected and transmitted by the surface. This collection of rays can be represented abstractly with aray tree
(b). Shading is accomplished by passing colors of objects from the bottom up to the top.
Suppose source Shas intensity I. If Sis
on the inside of asphere, its light is transmitted through the surface; otherwise its
light is reflected off the surface. You can
find which situation holds by computing
the dot product of N and L; if N•L < 0,
then S is behind the surface, and if
N•L > 0, then S is in front. If N•L = 0,
then Sis on the plane tangent to the surface and sheds no light on it. Assume
N•L > 0, so the light source is reflected.
The amount of light reflected diffusely is the same in all directions and is
given by DR = I (N.L); that is, the intensity of the diffusely reflected light, DR,
is given by the intensity of the light
source itself, I, scaled by N.L. This
equation comes directly from a law of
physics known as Lambert's law.
The amount of light specularly reflected back to the eye will form ahighlight, which is the reflection of the light
source off the surface. This depends on
where the eye is. Construct anew vector,
E, which begins at P and points back to
the eye, as in figure 2. If L points to the
light source, the law of specular reflection tells you that R=2Nd—L, where
d=N.L and the direction of R is the direction of the reflected light. You can
find how much of this light goes into the
eye by finding how much R and E line
268
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up; this is given by R.E. Commonly, you
raise this dot product to some power; the
larger the exponent, the sharper the highlight becomes (this achieves a crude
approximation of surface roughness).
Thus, SR=I [(E•R)k] where SR is the intensity of the specularly reflected light,
and kcontrols the surface roughness.
Similar arguments hold for the transmission of light from the sources. The
only difference is acorrection factor that
accounts for the bending of the light
when it passes between media (the reason
why aspoon appears bent in aglass of
water). This is not hard to derive. The re-

T

he screen is

made of arectangular
grid ofpixels , and
your goal is to find
the right color for each
pixel on the screen.

suit is presented in the text box " Bending
Light" on page 266. For more explanation, see reference 1.
Your next goal is to find the incident
light coming from other objects. Suppose again that you struck awhite sphere
at point P with an eye ray. What light is
specularly reflected back along the eye
ray? Above, Iprovided the relation between areflected ray and its incoming direction; if you want to find the ray that
reflects into E (the vector pointing back
along the eye ray), it must be coming
from R ' = 2N(E.N) — E (this is just arewrite of the law of specular reflection).
I've written the result as R' instead of R
to remind you that this computed reflection vector is backward from the direction from which the light arrives. Thus,
any light that is specularly reflected back
along E must be coming in along R'.
What is the light that is arriving along direction R'?
The answer to that question is the big
trick to recursive, backward ray tracing.
To find the light coming into Palong R',
pretend that R' is an eye ray and ask what
object it hits first. When you find the
color of the light leaving that object in the
direction of the eye ray that hit it (really
R'), you know the color of the light arriving at Palong R'.
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The whole process, then, is recursive:
To find the color of the reflected light,
you find the first object that it hit and
then find the color of the light leaving
that object. Its color is acombination of
the light arriving directly from the light
sources and the light it's reflecting and
transmitting, which it finds by the same
techniques Ijust used. The light specularly transmitted along ray T' is found
the same way (
T' is to T what R' is to R):
You build T' (
as in the text box " Bending
Light") and treat it as the eye ray.
The result is a ray tree, as shown in
figure 3b. The eye ray first hits an object
and spawns illumination rays back to the
light sources to determine direct illumination and a reflected and transmitted
ray to find the light specularly reflected
and transmitted by that object (see figure
3a). Each of those latter two rays then
hits an object, and the process recurs. A
common technique in simple ray-tracing
programs is to stop the recursion at some
predetermined depth (this produces artifacts in the image, but if things are not
too shiny or transparent and your cutoff
depth is large, it will serve as a first
step).
Now that you've built the tree, you can
begin to fill in the colors from the bottom
up. The colors of the bottommost objects
are simply due to the light sources; those
colors are passed up to the next object as
its reflected and transmitted colors, and
so on up the tree until you've computed
the color of E.
You may have noticed that I've ignored
light that is diffusely reflected and transmitted off other objects. Handling this
effect efficiently is still aresearch issue,
and many systems just add in a small
amount of constant light (called ambient
light) at every intersection to " fake" this
light.
Another point that Ileft dangling is
the phenomenon of total internal reflection. Notice that the computation of ray
T' involves a square root. If the value
under the radical sign is negative, the
whole expression for T' becomes imaginary. The physical significance of this
result is that the light does not pass
through the surface at all; instead, it is
reflected off the surface.
At all angles less than the critical
angle, where the value under the square
root is less than or equal to 0, the light is
transmitted; at angles greater than this
value, the light is specularly reflected off
the inside of the surface. This is the principle behind optic fibers: They are translucent so that they can transmit light, but
they are designed so that whenever the
light strikes the inside of the tube, it is

RAY-SPHERE
INTERSECTIONS

Po

(a)

1

(b)

(ci

:ge
( d)

Figure 4: A ray-sphere intersection (
a).
The value ofd in the ray-sphere
intersection equation tells you whether
there are 0, 1, or 2intersections between
aray and asphere (
b, c, d). If the
intersections are behind the origin of
the ray, their tvalues will be negative;
ignore such intersections.
reflected back into the shaft rather than
transmitted out.
You can see this effect if you put a
spoon into aglass of water. Look very
closely right beneath the surface of the
water and you'll see that the spoon seems
to disappear. The light right near the surface is striking the bottom of the airwater boundary at avery shallow angle
and is reflected back into the water rather
than transmitted into the air.
Computing Intersections
Finding ray-object intersections is one of
the most important issues in ray tracing.
Finding which object is first intersected
by aray is probably the most time-consuming part of any ray tracer. The most
straightforward approach is to find the
intersections (if any) of each ray with
every object and then find the object with
the nearest intersection. This method is
tedious, but it works well.
Suppose you want to find the intersection of aray and asphere. Things will be
easiest with vector notation. Suppose the
ray begins at point Po and travels in direction P1.Any point P on this ray is
given by P = Po + Pit, for an appropriate
value of t. Since you want only points in
front of the ray, you're only interested in
intersections along the ray with t>0 (
tis
often called the ray parameter). Figure
4a shows asample ray hitting asphere.
The sphere has center C and radius r. It

Circle 285 on Reader Service Card

turns out that every point Q on the sphere
satisfies (
Q — C).(Q — C) —r = 0 ; expand
this out in coordinates and you'll find a
familiar formula from geometry (try
using C=0, so the sphere is centered at
the origin; then Q•Q =r2,so the distance
of every point Q from the origin is aconstant, which is one definition of a
sphere).
If the ray intersects the sphere, there
must be some point, Q, that is on both the
ray and the sphere at the same time. If
point Q is on the ray, then Q = Po+Pit.
And if point Q is on the sphere, then
(Q — C).(Q — C)— =0. You can find
points that satisfy both by plugging the
ray equation into the sphere equation.
Substitute the first into the second to get
(Po + PM • (Po + Pit) —r2=0.
If you multiply this all out and then
solve for t, you'll have aquadratic equation: at 2+bt+c=0, where a=PeP l,b=
2PeG, and c=G•G—r 2,where G=
Po—C. You are interested in the values of
tthat satisfy this equation. Recall that
any quadratic equation has two solutions:
t
1=(—b+d)12a, and t
2=(—b—d)12a,
where d=b 2 — 4ac.
The value of dis very important. Remember that you can't take the square
root of anegative number, so if dis negative, you can't evaluate the square root.
The physical interpretation of this is that
the ray misses the sphere completely—
there is no intersection at all. Figure 4b
shows this case. If d is 0, the ray grazes
the sphere at just one point, as shown in
figure 4c.
If d is positive, the ray intersects the
sphere in two places, as in figure 4d. If
there are any intersections, each intersection point is given by P = Po + Pit,
using the appropriate value of t. If there
are two intersections, you want the
nearer one; this is the one given by the
smaller value of t(
as long as that value is
positive; if either or both values of tare
negative, they give intersection points
behind the origin of the ray).
2

Coping with Complexities
The simplest form of ray tracer builds a
single ray for each pixel on the screen
and fills in the pixel with the color of that
ray. This can result in a picture with
aliasing (or "jaggies"), which comes
from using just that single color value for
the whole pixel. A pixel can display only
asingle color, so how can you possibly
do better? One answer is to take several
samples distributed within each pixel
and average their colors together— it's
the averaged color that you use as the
pixel's color value. To build acomplete
ray tracer, see the text box " Writing a
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who expect the moon?

Giving demanding users

with breakthrough

the best PC possible is a
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applications our
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And it comes with ahost of unique network

to give you the perfect balance of features and power.

features like multilevel security, making it the best
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and software with the right PC. And to tailor asolution

applications. Its 16-MHz 386SX

to your exact needs. All at prices that are more

performance. And its 32-bit architecture lets you

competitive than ever.
Come look at the COMPAQ
DESKPRO 386N Personal Computer,
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Computer. It delivers the maximum
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in 20-MHz 386SX performance and
abroad range of integrated features.
The COMPAQ DESKPRO 386/20e Personal
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the power users who do graphic-intensive applications
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Personal Computer delivers. It
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windowed scrolling.

PerfectView, our incredible VGA card It's awinner!

2-year warranty

The picture is so sharp and
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the images and colors
on your monitor,
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ViewSonic.

CALL TODAY to learn more about our full line of PerfectView
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ADVANCED GRAPHICS
COVER STORY

Color WYSIWYG
Comes of Age
Finally! What you see in color on your screen is
what you get in color on your printer!
Frank Vaughn

T

ruly graphical computers, such as the
Mac, and sophisticated laser printers
have brought WYSIWYG capabilities to word processing
and black-and-white desktop
publishing. With the proper
hardware and software, you
can be assured that your hardcopy output will match what
you see on your computer display. Until recently, the same
was not true of color desktop
publishing. You have had no
assurance that the colors on
your display would match
those of the final printed output.
The advent of many enabling technologies has recently advanced the state of
color WYSIWYG to where it
is an affordable desktop technology. Display systems with
"true-color" capabilities and
graphics acceleration are
available and affordable for desktop
computers running the more popular operating systems.
Apple Computer, for example, has established acolor standard for the Macintosh called 32-Bit QuickDraw, while
Microsoft has defined a24-bit color standard for Windows 3.0. Both companies
are enjoying increasing hardware and
software support for these standards. On
ILLUSTRATION: SANDRA FILIPPUCCI 0 1990

top publishing system must
ensure that the colors you see
on your display are similar or
identical to the colors on the
final printed output. All the
colors also need to be consistent from one display to another so that different designers in the same company can
work with the same colors.
Such color consistency may
seem straightforward to the
casual observer, but it is actually quite adifficult problem
to solve. To see how you can
achieve color consistency,
you need some facts about
how different technologies
handle color.

the peripherals side, color scanners with
the capabilities required by serious designers are available to input true-color
images, and cost-effective color hardcopy output devices are also available.
None of these systems, however, ensures
that the color you see on your display will
be the color you get in print.
To be useful as acolor-proofing system as well as alayout tool, acolor desk-

What You See
Your perception of color is a
function of the sensitivity of
your retina to arange of wavelengths in the visible light
spectrum. The human retina
contains three types of cone
cells, each of which responds to different
wavelengths of visible light. The color
you perceive depends on the relative response of each type of cone to the light
striking it. The wavelengths you can detect vary from 3900 to 7000 angstroms,
where an angstrom is a hundred-millionth of acentimeter.
You perceive the shortest wavelengths
as blues and violets and the longest as
DECEMBER 1990 • BYTE
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oranges and reds. Black is the absence of
any wavelengths in the visible spectrum.
An even mix of the spectrum of wavelengths is perceived as white, although
different light sources have their own

particular mixtures for white. Each particular white has acolor temperature associated with it. You can measure the
color temperature of an illuminant (also
known as its white point) by heating a

COLOR TEMPERATURES OF LIGHT SOURCES
The color temperatures for some common light sources. The different color
temperatures affect how you perceive color illuminated by different sources.
Source

Temperature
(kelvins)

North-facing skylight

7500

Average daylight

6500

Xenon camera flash

6000

Cool- white fluorescent

4300

Tungsten- halogen lamps

3300

Warm-white fluorescent

3000

100- watt tungsten

2900

Sunset

2000

Candle flame

1900

Pantone 747 colors
---

Four-color offset lithography

—

Sony RGB phosphors

•

Wavelengths of light ( in nm)

Figure 1: The CIE color space projected into two dimensions. This is really a
three-dimensional space that contains all the colors visible to the human eye.
The triangular area outlined by the coordinates of the Sony RGB phosphors is a
projection of its color gamut onto the color space. Pantone colors are discrete points
within the space, while four-color offset lithography projects agamut similar to
the RGB gamut.
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blackbody radiator (aheated cavity with
an exit aperture) to atemperature measured on the Kelvin scale. A cool-white
fluorescent lamp has a white point of
4300 K, and an incandescent bulb has a
white point of 2900 K. The table at left
lists some common sources of light and
their color temperatures.
An object's perceived color varies
when you view it under illuminants with
different white points. This is known as
color shift. A red car appears to be gray
when illuminated by a yellow sodium
street lamp, because the red color shifts
when mixed with the yellow lamp. More
subtle differences are evident if the car is
viewed in daylight or in adealer showroom under fluorescent lighting.
Quantifying What You See
In an effort to organize the range of possible colors in a predictable and useful
manner, the concept of the color space
(also known as acolor model) has been
developed. Color display systems use the
RGB color space, and color printing systems typically use the CMYK (cyan, magenta, yellow, black) model. These color
spaces use component colors as the parameters for the model. Other color
spaces may use other parameters, such as
brightness. For the most sophisticated
color spaces, these parameters are based
on psychophysical metrics that have been
experimentally determined.
The goal of acolor space is to allow
any color sample to fit in that space and
be quantified from the combination of
the component parameters at that point.
Color spaces are therefore good for selecting and specifying colors and communicating color information.
Nearly all defined color spaces are
based on three parameters. They are
most useful for experimentally determining differences between perceived
colors. The international standard for
specifying color is the xyY color space,
defined in 1931 by the Commission Internationale L'Eclairage ( CIE). The
three primary coordinates (
x, y, and Y)
are combined, with positive weights, and
can define all colors in the human colorperception range. Any color can be specified with these weights. The same cannot be said for the RGB and CMYK color
spaces.
The RGB space refers to colors known
as the additive primaries: red, green, and
blue. They are primary in the sense that
they are the only three colors required to
create white light. This is done by combining the light of each one in aprocess
known as additive mixing.
The CMYK space uses the color corn-
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plements of the primaries: cyan, magenta, and yellow (the K refers to black,
which is used for better print quality).
These complements are the colors that result when aprimary color is subtracted
from white light. Cyan is the complement of red (white light — red light =
cyan light), magenta is the complement
of green, and yellow is the complement
of blue.
In the CMY space, colors mix in a
process known as subtractive mixing.
That is, the complements mix to form
black. This is atheoretical ideal; because
of pigment limitations, it is necessary to
add the black parameter to achieve true
black in hard-copy reproduction. CMYK
is the color space used to define colors
for most four-color printing.
The RGB and CMYK spaces can only
produce a portion of the human colorperception range. By plotting each component color of the RGB or CMYK space
(ignoring black) for all brightness levels
(the Y in xyY), you define a subarea
within the xyY space. This range of possible colors is known as the color gamut.
Figure 1shows the color gamuts for a
few color display and hard-copy systems.

another problem in relating the intensity
level of each of the red, green, and blue
components to the actual luminance
viewed at the screen surface. For ablack
pixel, the intensity level of all three components is 0— practically no light is
emitted for that pixel. For amaximum
"white," all the intensity levels are at
256, resulting in maximum illumination.
For each intensity level from 0to 255,
however, the displayed luminance is not
linear. In other words, an intensity of
128 isn't double the luminance of an intensity of 64. The relationship of the intensity level to the luminance can be
plotted to form the gamma curve for the
display.
To find the gamma curve of adisplay,
the logarithm of the input voltage is
plotted against the logarithm of the luminance. The slope of the central portion of
the resulting curve is the gamma curve.
TV sets and other video displays have a
gamma curve of about 2.8. Scanners
typically have a gamma curve of 1.0.
Figure 2 shows three common gamma
curves plotted in linear space.
The gamma curves for different dis-

What You Get
Color display systems achieve unique
colors by " adding" different intensities
of red, green, and blue for each pixel on
the display. The combination of full intensities of red, green, and blue phosphors for aparticular pixel generates a
"white" pixel. The number of intensities
for each red, green, and blue component
is dependent on the format used.
The 32-Bit QuickDraw format is actually a24-bit format with 8bits, or 256
levels, of coding for the red, green, and
blue phosphors making up apixel. The
other 8bits are undefined and reserved
for future use by the standard. Given this
format, the number of color combinations is 256 by 256 by 256, or around 16
million. In adisplay with aresolution of
1152 by 882 pixels, you have roughly 1
million pixels. Software can assign adifferent color to each pixel from the 16
million possible combinations.
The color gamut for displays from different manufacturers varies because they
each use different types of phosphors.
Thus, identical combinations of RGB intensities do not produce identical color
on different RGB monitors because of the
phosphor differences. Even the characteristics of a monitor change as it gets
older and the phosphors wear out, which
they do at different rates (blue phosphors
typically degrade faster than red).
Besides phosphor differences, there is

plays of the same type or model are typically not consistent. To achieve accurate
and consistent colors on adisplay, you
must be able to read accurately the luminance of the display that corresponds to a
given intensity level. To do this, adevice
measures the actual intensity of light received at the display surface for each of
the 256 levels of red, green, and blue.
With this information, the loop is
closed around the display system. The luminance for each intensity can now be
accurately set and stored in agamma correction table. This table contains an output level for each of the 256 input levels,
which makes it possible to control the
perceived gamma curve with software.
To control the perceived gamma
curve, the viewed luminance at each input level must be set to match aparticular
gamma curve setting. With a gamma
correction table and accurate luminance
data, any gamma curve that the applications software requires can be set.
Anyone with a calibrated display,
whether in the same office or across the
country, will see consistent colors when
viewing the same image at aparticular

Figure 2: The gamma curve is calculated by plotting the logarithm of the input level
of adisplay against the logarithm of the luminance. It describes how luminance
at the surface of the display changes as the intensity setting of the monitor changes.
Shown are gamma values for scanners, the Macintosh, and other personal
computers and workstations.
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The Ultimate in
Hardware Based Copy Protection
Compatible

Flexible

Hardlock is designed for the "real world". Side effects
from printers, laptops and technical issues such as static and
true IBM printer port compatibility are virtually
non-existent.

Field programmability is now possible. Additionally our
optional Crypto Programmer board permits the Hardlock to
be uniquely programmed for your company.

Reliable

Space-Saving

Our unique ASIC (Application Specific Integrated Circuit)
extends the Hardlock's operating range below 2volts. Since
no idle current is required, there is no additional loading on
the printer. Electronically erasable memory requires no
battery.

Hardlock measures only 1.75". Three of our units fit in
approximately the same space as only two others. Hardlock
with Memory may also be purchased on the smallest PC
board you've ever seen. Perfect for those who don't want
the device on the exterior of the computer.

Hardlock
Hardlock with (128 bytes) Memory
Hardlock with Memory on a Board

Hardlock. . .
Not Hardluck

The Security System You've Asked For.

GLENCO
ENGINEERING INC.
SERVING THE SOFTWARE INDUSTRY SINCE 1979

1-800-562-2543
Hardlock is a trademark
of Fast Electronic GmbH

270 Lexington Drive

Buffalo Grove, IL 60089

708-808-0300
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COLOR WYSIWYG COMES OF AGE

gamma setting. As adisplay ages, you
can recalculate the intensity information
to restore aconsistent calibration of the
gamma curve and color temperature.

Refining What You Get
Color calibration is done by calibration
hardware that measures the outputs of
pixel phosphors and either adjusts the
levels of the electron beams in the monitor or changes the entries in the display
system's gamma correction table. The
first approach usually relies on internal
sensors and requires that each color
workstation have its own calibration
hardware, which makes this the more expensive solution. The second approach
normally requires an external sensor that
can be used with multiple displays, so
this is the more cost-effective solution.
In a schematic overview, the external
calibrator is arelatively simple device. It
consists of three principal components:
1. The sensor, or luminance-measurement device, which inputs a light level
and outputs acurrent;
2. the amplifier, which converts the current into avoltage; and
3. the AID converter, which samples the
voltage and turns it into anumber—adigital representation of the luminance.
This number can then be compared with
other values stored, for example, in the
gamma correction table of the Mac.
The combination of a calibrator and
knowledge about the display being calibrated (i.e., the xyY values for the representative phosphors) enables you to calibrate the display. Measuring all the
intensities for each color gun separately
generates enough information to calibrate the display.
Radius has designed a solution—the
PrecisionColor Calibrator—that enables
you to quickly calibrate adisplay, correcting individual display biases and display variations that occur over time. It
measures light output from the display
and realigns the red, green, and blue
color-gun values.
Calibrating different displays is important, but it doesn't ensure that what
you see in print will match what shows up
on the displays. To span the display-output gap, Radius has obtained an exclusive license from Pantone to calibrate
and display Pantone Color Simulations
on-screen. The Pantone Matching System is astandard method used to define
spot colors in the printing industry.
When adisplay is calibrated accurately and you know the CIE coordinates of
each phosphor, sufficient information

exists to display Pantone colors accurately. Pantone has measured the CIE coordinates for the colors of the Pantone
Matching System for each of two light
sources: D50, the standard graphic-arts
illuminant, and D65, apopular daylight
illuminant. If you select a particular
Pantone color, asoftware package called
the Pantone Color Toolkit performs a
CIE-to-RGB calculation. This toolkit is
packaged with the PrecisionColor Calibrator.
The white point of the calibrated
monitor can be adjusted to match either
of Pantone's color temperatures. If the
white point is set to D50, the white
screen of the monitor looks more like a
press sheet illuminated in a printing
plant. Identifying the monitor's characteristics and then controlling or adjusting
for any variations from apreset standard
allows Pantone colors or any CIE coordinate color to be simulated and displayed
on RGB devices. This means that the design and page-layout process also produces an accurate color preview of the
finished piece.
The calibrated display acts as apreview device for Pantone spot colors. The
CIE information on Pantone colors enables the Color Toolkit to simulate these
colors on four-color process printers.
The Toolkit can also be set to directly
simulate Pantone colors for printing systems using Pantone inks. The colors for
these two output processes can differ
slightly because of differences in the
color gamut for RGB displays, CMYK
printers, and Pantone inks. The Color
Toolkit can adjust for these variations
within the limits of the color gamut of the
RGB display. This enables the graphics
artist to preview work for either output
process.

Clearing the Way
There are many complexities associated
with the use of color in WYSIWYG desktop publishing. The ability to accurately
match the colors viewed on the display to
the colors that will be output to film or
hard copy is critical to making true
WYSIWYG color production areality.
Display calibration is a significant
step toward using the personal computer
for color design, providing aconsistent
measure with which to preview and
match final output in the color layout and
design process. This technology clears
the way for more widespread use of color
on the personal computer. II
Frank Vaughn is director of engineering
operations at Radius, Inc. You can reach
him on BIX do "editors."
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Super VGA
Also VGA/EGA/HGC/CGA and Animation

1024 X 768 X256
Photographic Quality Real Color Images
ASTRONOMY • NATURE • SCENIC
FULL COLOR VIDEO MOVIES
HUGE ADULT SECTION • GIRLS
You must be at least 21 for adult images.
Now you can experience your computer's maximum
graphics ability! We create the worlds highest quality
images and video movies. In business since 1979, we
helped pioneer the color imaging market.
GIF images for MS-DOS, MAC II, Amiga, Atari and
most other computers in your favorite GIF resolutions,
EGA to VGA 320x200x256 to SVGA 1024x768x256 and
all resolutions between. Viewing computer images is
much easier than you might think. We have all the image
utilities for printing, display and editing.

TWO WAYS TO BUY OUR IMAGES
.32 line BBS: 503-697-5100 • You'll have full
unlimited access to 1400 megabytes of images and
programs on our 24-how 32-line BBS. Only $ 10/hr., no
uploading required, no time limits. No charge to look
around. 9600 baud: Call for 9600 baud numbers.
Must be 21 for adult areas. Buy time online with credit
card on the world's largest Online Graphics System!
CATALOG MAIL ORDER: 503-697-7700 • Save long
distance phone charges. Order anything found online
through our Mail Order Catalog. Also ask about our Starter
Packages, any resolution, category including adult; $39 ea.
World-wide shipment. Credit card, cash, check. Same day
shipment, US Mail, UPS, FEDEX, anywhere.
Free Disk Catalog: If you don't have amodem or
wish to order by mail and need more info then call for
our free MS-DOS CATALOG on diskette with full
description of Images and Order Forms. Easy and fast.
Call 503-697-7700 9ani to 9pm.

Super VGA
Event Horizons
141 N.

State St., Suite

350

Lake Oswego, OR 97034 /7

,

Information 503-697-7700
BBS: 503-697-5100
Fax 503-636-0495 24 hrs.
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AMONG THE WORLD'S
GREATEST TIME-SAVERS

Introducing a remarkably fast new route to Windows - 3.0
Complete Windows 3.0 applications in half the time
You doe need amiracle to complete Microsoft* Windows 3.0
applications quickly and easily.
Just the latest development tools from The Whitewater Group.
They help you take advantage of all the new features of Windows 3.0 with
unprecedented speed.
No matter what kind of application you're developing., whether
it's aprototype or acomplete system ... we have atime- saving Windows
solution for you:

M ICROSOFT
W INDOWS
-'or--

C

Copmell 1990 The Wholewake Group, Inc

Actor & 3.0, the complete Windows
development system ...
ObjectGraphice our new portable
graphics library...
Whitewater Resource Toolkitn'
for creating and customizing Windows
resources...
VVinTrieven' for indexed file manage.ment
and more.

For more information
including your copy of our
detailed brochure "The Fast
Route to Windows Deveopment"—plus your copy
of The Official I
nstrudions
for The First Annual
Whitewater Historic
Time-Savers Contest—

'Whitewater's Actor 2.0, Resource Toollsit for
Windows, and WinTneve deliver benefits that
any organization planning to use Microsoft
Windows or the OS/2 Presentation Manager
can ill afford to do without"

William lZachmann

(Reprinted from PC Magazine, April 24. I
99()
e 1990 Ziff Communications Company]

Phone 1-800-869-1144 today!
Or FAX your request for information to 708-328-9386

The Whitewater Group ®
1800 Ridge Avenue, Evanston, IL 60201-3621 USA 708-328-3800
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True Color
for Windows
With the right hardware and software, you can display
and manipulate photo-realistic images under Windows 3.0
Adam Bellin and Pier Del Frate

F

or the past few
years, the Macintosh has led the way
in bringing 24-bit,
workstation-quality graphics
to personal computers. Applications written to the 32-Bit
QuickDraw standard can easily use photo-realistic images,
providing you with alevel of
creativity never before available on personal computers.
Until recently, IBM PCs
and compatibles have not offered the same ability to work
in true color. Most MS-DOS
software is written to take advantage of the standard display adapters—CGA, EGA,
and VGA—which are limited
in the number of colors they
can display. Applications that
work with true color images
must be written for aspecific
display board, such as alarga
board. The advent of Windows 3.0, however, is changing all that.
The Windows Advantage
Besides providing agraphical user interface that is well suited to graphics applications, Windows 3.0 provides agraphics device interface (GDI) that frees
applications developers from having to
support every display adapter ever made.
Developers need to write code to support
ILLUSTRATION: SANDRA FILIPPUCCI © 1990

the GDI only; graphics-board manufacturers then provide a single driver that
translates instructions to the GDI device
into commands that the graphics hardware can understand.
Perhaps the most significant feature of
the Windows 3.0 GDI is its support for
24-bit graphics. It lets an application use
up to 24 bits of information to define the
color of a single pixel on the screen.

Now, using Windows 3.0, you
can see images on the screen
as they will appear when
printed, and you can develop
quality presentations that
incorporate photo- realistic
images.
When running under Windows 3.0 , applications can
work with 24- bit images
without regard to the display
device you have in your system. The driver for the display device takes care of converting colors and images to
its format, operating transparently to the applications.
If a Windows display device, such as the RasterOps
ColorBoard 1024MC, supports 24 bits per pixel, then
applications will be able to
work with and display any of
16.7 million (224 )colors. The
ability to work with 24-bit
images on-screen provides for
aphoto-realistic graphical environment that can support sophisticated
desktop-publishing, multimedia, business-presentation, color-illustration, and
image-processing applications. A computer that is running Windows 3.0 and
equipped with a24-bit video display becomes apowerful graphics workstation,
able to run major graphics applications
simultaneously with standard DOS applications.
continued
DECEMBER 1990 • BYTE
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The 24-bit Advantage
A few applications, such as Power Point
from Microsoft and Corel Draw from
Corel Systems, have already been written to the Windows 3.0 24-bit standard,
although display boards that support the
standard are only now becoming avail-

able. Such applications not only let you
view scanned or frame-grabbed images
that have the same quality as the original, but, with the ability to simultaneously display 16.7 million colors, they
let you create smooth-shaded objects or
show acolor gradient (or " fountain fill")
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Photo 1: Standard VGA display. Under Windows 3.0, you must use dithering when
aprogram attempts to display more colors than the display adapter supports.
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Photo 2: A 24-bit display. With a24-bit graphics board such as the RasterOps
1024MC, Windows 3.0 doesn't have to resort to dithering or approximations;
it outputs the true colors called for by the application.
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with enough colors to eliminate all banding effects.
The VGA provided on the motherboard of PS/2s produces adisplay with a
resolution of 640 by 480 pixels by 4bits
per pixel ( 16 colors). Other display devices, such as Super VGA and 8514/A,
let you display as many as 256 colors in
higher resolutions. Although these are
adequate for preliminary work in layouts
and presentations, they are inadequate if
you want to see the screen as it will appear in its final, hard-copy format.
Photo 1 shows a screen rendered in
standard VGA, while photo 2 shows a
similar display rendered in 24 bits. The
displays were created on the same machine by switching between the VGA
Windows 3.0 driver and the 1024MC
Windows 3.0 driver. Note the difference
in quality between the two. With both
Corel Draw and Power Point, the fountain fills used for shading are greatly enhanced by providing 16.7 million true
colors that don't rely on adithered pattern to approximate the desired colors.
Drive That Display
The display driver links the video display hardware to the Windows environment. It provides the low-level functions
required by Windows to do everything
from drawing asingle pixel on the screen
to displaying images and drawing geometric shapes such as lines and curves.
Most of the drawing functions must
also support many raster operations
(ROPs) at drawing time. A ROP defines
the logical operation or pattern that the
BitBlt (bit block transfer) function uses
when it combines the source and destination bits during adrawing operation. A
ROP is applied to each pixel involved in
the drawing operation. Windows 3.0 supports 256 different ROPs for the BitBlt
routines, and the display driver must support all of these. (Actually, there are 128
ROPs; the second set of 128 ROPs is the
same as the first with anegate operation
appended.)
If the display hardware has acceleration or drawing support on-board, it can
greatly increase the speed of some of the
ROPs that are supported in hardware.
Some display devices can support BitBlt
operations without performing pixel processing; in these cases, the display driver
must be able to differentiate between the
operations supported in hardware and
those supported by the driver.
Upping the Hardware Ante
A driver that supports 24 or 32 bits per
pixel differs greatly from a4- or an 8-bit
display driver. When you do work with

Ô
/N

Sketch.

AutoSketch.
compatibility and associative dimensioning. It's what
If you can sketch, you can AutoSketch.
Which gives you real CAD power— speed, accuracy you'd expect from the makers of AutoCAD,' the
world's most popular CAD package.
Ind easy revisions — all without along,
For abrochure or ordering information,
Irawn-out learning curve.
AMOSKETCH
call 1-800-223-2521.
With AutoSketch version 3, you have
We'll sketch in the details.
)ur easiest CAD yet with pull-down menus
Ind on-screen icons. You also have DXF file
us. $249

LI AUTODESK

,e

Autodesk, AutoCAD, AutoSketch and Autodesk logo are registered trademarks and DXF is atrademark id Autodesk, Inc. C1990 Autodesk, Inc.
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large pixel depths—and larger spatial
resolutions—your memory requirements
go up dramatically, both for the display
and for temporary buffers used to store
images off-screen. For example, astandard VGA screen, operating at 640 by
480 pixels by 4 bits per pixel requires
about 154K bytes of display memory,
with alike amount required to store an
image off- screen. At 8bits per pixel, the
same screen requires 307K bytes. In contrast, ascreen operating at 1024 by 768
pixels by 24 bits per pixel requires 3
megabytes.
Given the large amount of memory you
have to manipulate when using 24-bit
images, the performance of Windows
can suffer without proper hardware support. This is why the 1024MC comes
with a 386-only display driver. Drivers
running on the 386 can move 32 bits of
data at atime, whereas the 286 can only
move 16 bits at atime.
Also, the segmented-memory architecture of the 286 slows down processing
when an image is larger than 64K bytes,
as is the case with just about all 24-bit
images. Using 4-gigabyte memory segments, 386 drivers don't need to worry

The DGISTM SDK and aTI
34010-based High- Performance
Graphics Board for one
amazing price.
High performance, high resolution graphics are the wave of the
future. With the DGIS Software
Developer's Kit" ( SDK), qualified
software developers can write for
the future today.
The DGIS Developer's Kit provides everything needed to develop
applications and drivers for DGIScompatible 34010 graphics
boards— boards from companies
such as Compaq, Dell, HewlettPackard, NCR, NEC, TI and more
than 30 others worldwide. Software
developed with this kit can access
the full powerof the 34010, supporting the greatest numberof high resolution graphics boards at the highest
levels of performance, resolution
and color.
DGIS, the premierand most
widely-shipped interface forthe TI
340X0 familyof graphics coproces284
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performance can suffer
without proper
hardware support.

about special processing for images that
cross 64K-byte segment boundaries.
Given the limitations of the 286, RasterOps thinks that the Windows 3.0 386
enhanced mode is vital if you want to
limit the performance penalty you incur
when using true color. The 286 simply
does not have the horsepower to manipulate 24-bit images fast enough to satisfy
most people.
Windows Without 24-bit Hardware
Under Windows 3.0, colors in the palettes kept by applications and by the system are defined as 24-bit values ( 8each
for red, green, and blue). When these

values are output to adevice that can't
display 24 bits, the display driver converts them to avalue the display can produce. Some of these conversions are done
on the fly, but awell-behaved application
will usually request that logical 24-bit
colors be translated into physical colors
early on in the program so that the application can save the physical colors for
later use. When aparticular 24-bit color
is passed to the display driver, the driver,
through translation and approximation,
must decide on the closest matching color that the physical device is capable of
displaying.
One feature that helps adisplay device
approximate colors it can't produce is the
ability of Windows applications to paint
and draw with brush objects. A brush is
normally an 8- by 8-pixel pattern used to
paint the screen. Windows or an application can request that the display driver
create abrush that has aforeground and/
or abackground color. If the display device cannot output the colors requested in
the brush, the driver generates an 8- by
8-pixel dithered pattern that most closely
represents the colors requested.
The advantage of using abrush over a

THE POWER OF HIGH
RESOLUTION GRAPHICS
PROGRAMMING
CAN BE REACHED WITH
ONE EASY NUMBER:

sors, provides an outstanding
feature-rich programming model
with 100 + graphics functions. The
DGIS SDK includes documentation
and language bindings for the DGIS
interface, device drivers for Windows 3.0, utilities, and the GSS
AT1050Te 1024X76834010 graphics board (which normally sells for
$1295 alone).
The DGIS SDK is compatiblewith
most Ccompilers and supports the
XMS standard as well as DOS
Extenders from Rational and PharLap.
Stepping upto the big screen has
never been easier
or more attractive. Call today.
Graphic Software Systems
SPECIRAGIPPfteCS

Call (503) 641-2455.
Ask for Dept. DGIS-1.

All prices subject to change without notice.
GSS, DGIS, The DGIS Software Developer's Kit GSS AT 1050 are
trademarks of Graphics Software Systems Inc. Ailother trademarks
belong to their respective owners.
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"When Ibought my TARGA board
back in '85, it was the
most sophisticated product
on the market. It still is."

Jonathan Herbert
Computer
Illustration
New York, New York

al bought one
the first TARGA
boards ever
made. Now,
there are lots of
other boards on
the market, but
I've neve* g4% en
them a second
look."

Graphic created by Jonathan Herbert, using the TARGA board
with TIPS, R10 - and TOPAS . For more information contact
Jonathan Herbert at (718) 3W-1251.

Just look at us row. Today's TARGA+ supports multiple platforms,
including PS/2, and multiple display resolutions in both interlaced and
non- interlaced modes. And, with our new VGA overlay feature, you can
superimpose VGA graphics directly onto your non- interlaced output. Looks
like we've done it again.
Introducing the Truevision TARGA+. The next generation TARGA for the
next generation TARGA user.

Call

11,T
RUEVISION'

Providing Solutions With Vision -

more information

7340 Shadeland Station, Indianapolis, IN 46256
INTERNATIONAL: Canada 416/940-8727
Switzerland 41 1 825 0949

France 33-1-3-952-6253

U K. 44-628-77-7800

RIO and TOPAS are trademarks cf AT&T

Italy 39-2-242-4551

West Germany 49-89-612-0010

Other 617/229-6900
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286 and 386 Software!
tllll1lReplaces your 286 with a 386SX!
16
or 20 M
‘• H z
X
S Speed from $495

T 4‘‘011

If you currently use an 80286 and
are hamstrung by the 640K memory
limit or need more speed, you owe it
to yourself to try aMicroway accelerator. The FASTCache-SX plugs into
your 80286 socket replacing it with a
16 or 20 MHz 80386SX. It is fed by a
large four-way cache similar to the one
built into the 80486. This results in
zero wait state performance using ordinary AT memory.
Running on a20 MHz FASTCache,
the Landmark benchmark delivers 27
MHz for the CPU and 49 MHz for the
FPU - four and eight times the
throughput of the 286 and 287 that
came with the original AT It is 100%
compatible with most 286 powered ATs
running all your 286 and 386 software,
including protected mode applications
like Windows 3.0, DESQview-386 and,
of course, Microway's NDP C-SX and
Fortran-SX.

Microway
Corporate Headquarters
P 0. Box 79, Kingston, MA 02364 USA
TEL 508-746-7341 • FAX 508-746-4678

The Microway NDP Fortran-SX and
NDP C-SX compilers generate the best
code to take advantage of your 386SX.
They feature excellent global optimizations not found in 16 bit compilers,
plus the ability to take advantage of
the 4gigabyte address space of the SX.
In addition, our complete line of ancillary products, including symbolic
debuggers, profilers, virtual memory,
plotting packages, windowing packages,
graphics libraries and the NAG
numerics libraries, can save you hundreds of hours moving your mainframe
code to the SX. We also support the
dialects you need, like VMS Fortran
and ANSI C with the MS C DOS
and graphics extensions. However, the
best feature of these products is their
price, just $595 including the DOS
Extender tools needed to run the SX
in protected mode!
At asuggested list price of just $495,
the FASTCache-SX-16 is areal bargain!

Limited Offer - If you purchase a
FASTCache-SX before October 15, we
will bundle in acopy of the SX version of NDP-C, NDP-Fortran or NDPPascal for half price. For just $ 795 plus
the cost of an 80387SX you will be
able to convert your 286 AT into a32
bit development platform that will provide you with VAX performance for a
fraction of the price! To order please
call 508-746-7341.

World Leader in PC Numerics
U.K. 32 High St., Kingston- Upon- Thames, 081-541-5466
Germany 069-75-2023
Italy 02-74.90.749
Holland 40 836455
Japan 81 3 222 0544
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Putting the Squeeze
on Graphics
Image-compression technology promises to make
graphics and video data as easy to manipulate as text and numbers
Nick Baran

F

ull- color, 32- bit
images are indeed z
wonder to behold on
today's large, highresolution monitors. Computer companies love to impress the media and potential
customers with demonstrations featuring dazzling bouquets of flowers and Ferrari
sports cars looking so vivid
and real that you're ready to
climb in and go for a test
drive. Marketing managers
wax poetic about the revolutionary potential of multimedia and scientific visualization, all for just $6995.
But beneath all the dazzle
lies a big problem: 32- bit
color images require enormous amounts of storage
space. That full-color machine for just $6995 probably
comes with an 80-megabyte
hard disk drive, which, after
you load the operating system
and a few applications, has barely
enough free space for ahandful of single
32-bit color screen images. That's because the definition of asingle full-color
32-bit screen image on atypical high-resolution display requires about 3 MB of
data. If you intend to display animated
graphics, your storage requirements go
through the roof, and you also have to
deal with the problem of moving all that
ILLUSTRATION: SANDRA FILIPPUCCI CD 1990

the next several years, you'll
see image-compression processors in all sorts of video
recording and display devices, as well as on the system
boards of low-cost personal
computers. I'll discuss some
of the emerging standards for
image compression and some
of the dedicated processors
currently on the market.

image data from disk to your display
adapter.
The technology of image compression
can solve these problems. Dedicated
image-compression processors have begun to appear that can compress a 25MB color image down to 1MB in less
than a second. These processors are
finding their way to the system boards of
some computer manufacturers. Within

The Graphics Bottleneck
A high- resolution monitor
displays about 1million pixels
(1024 by 768, 1120 by 832,
and 1280 by 1024 are typical
resolutions). A black- andwhite image requires 1bit per
pixel (on or off) or about 1
million bits ( 125K bytes) per
screen image. Gray- scale
images with 8 bits per pixel
(selecting from a possible 28
or 256 shades of gray) require
about 1MB per image.
Full- color images ( 16.7
million possible colors) require the definition of 24 bits per pixel (8bits each for
red, green, and blue) and may require an
additional 8bits to define the degree of
transparency (the alpha channel in Macintosh terminology), or about 4 MB per
screen image. So, that bargain for $6995
turns out to cost afew thousand dollars
more after you have purchased a big
300-MB or 600-MB hard disk drive for
DECEMBER 1990 • BYTE
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The size of graphics images is also a
crucial issue in the consumer electronics
and communications markets. Digital
video cameras, video games, color fax,
and subscription over-the-phone- line
movies and videos are all hampered by
the size of graphics images.

The Solution: Image Compression
The solution to this problem is clearly the
use of data compression to reduce the
size of the files representing graphics
images. Data compression is already
storing high-resolution color images.
widely used for archiving and transmitAnd then there's the problem of printting binary and text files, and there are
ing and transmitting these images. While
various standard data-compression algocolor looks great on the screen, the ultirithms for this purpose ( see " Saving
mate goal is often color output on slides
Space," March BYTE). Standards for
or paper. But because color laser printers
image compression, however, are just bestill cost $ 10,000 or more, you usually
ginning to emerge.
find them on anetwork or in aservice buFor both text and image compression,
reau that can receive your files electronithe principle is the same: Reduce the
cally for printing. Sending a3-MB file
data to an abbreviated or shorthand form
over the phone is aslow and error-prone
that still retains the basic information
process. Using a 9600-bps modem, it
contained in the file. For either text or
takes about 45 minutes to transmit a3image compression, the technique inMB file.
volves finding redundant or unnecessary
Storage requirements become astroinformation and substituting an abbrevinomical when you digitize full-color
ation or shorthand symbol for that inforphotographs from a scanner or video
mation. In the case of image comprescamera. An 81
2 -by 11-inch color photo/
sion, it is sometimes possible to discard
graph at 300 dots per inch requires 25
parts of the information altogether, since
MB of data (93 1
2
/
square inches with
some of the pixel attributes may not be
90,000 dots per square inch and 24 bits
visible to the human eye and thus conper dot). Similarly, color output devices
tribute little to the quality of the image.
must process 25 MB to print the same
While text-compression schemes deal
image. Transmitting such an image over
a9600-bps modem would take about 6 with character strings and the ASCII
table, image compression deals with
hours.
pixels and the visual attributes (color and
Storage and communications limitatransparency) attached to each pixel. Betions are only part of the story. The other
cause images generally have regions of
is performance, particularly with regard
uniform color or patterns, particularly in
to animation applications requiring the
the background (e.g., a blue sky or a
storage and display of hundreds of screen
white wall), it is possible to represent
images in sequence. Full-motion video
these regions of uniformity by a much
requires the display of 30 frames per secsmaller entity than the definition of each
ond. NTSC video with aresolution of 640
individual pixel in that region. For examby 480 pixels and 24 bits per pixel transple, you can define a group of pixels
lates into 1MB of data per frame or 30
rather than individual pixels.
MB per second. Today's desktop comTwo standard algorithms for image
puters cannot deliver 30 MBps to the
compression are emerging: the Joint Phoscreen. In addition, 1 minute of fulltographics Experts Group algorithm for
motion video requires astorage capacity
still images, and the Motion Picture Exof almost 2gigabytes.
perts Group algorithm for motion picture
Hard disk drives typically have data
images (full-motion video). Both JPEG
transfer rates of 1to 2 MBps, far from
and MPEG are sponsored by the CCITT
adequate for full-motion video applicaand the International Standards Organitions. Even if the drives were faster,
zation.
most microcomputer buses transfer data
An obvious question is why different
at rates under 20 MBps (NuBus transfers
algorithms are needed for still images
data at 10 MBps; the AT bus runs at
and for motion video images. While moabout 6MBps). CD-ROM drives, which
tion video images are time-dependent
can store hundreds of megabytes of data
and related to other frames in a seon removable cartridges and so are ideal
quence, still images are independent enfor storing graphics images, are several
tities. Motion video generally includes
times slower than hard disk drives.
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(a) The original image is afull 32-bit color image requiring
3.2 MB of storage.

(b) The second image was compressed by 14 to 1, yielding a
file of 228K bytes, and then decompressed and displayed.

"lossy" compression technique, because
it discards or " loses" data in the compression process. The algorithm discards
data selectively so that the human eye
barely perceives any degradation in the
quality of the image.
Of course, the greater the compression
ratio, the more noticeable the degradation in image quality. However, the
JPEG algorithm can compress printed
images (starting with 300 dpi) in ratios of
up to 25 to 1with ahardly noticeable loss
of image quality. Screen images (starting
with 70 or 80 dpi) can be compressed up
to about 15 to 1without amajor loss in
image quality. The photos show afullcolor screen image in its original form
(a) ánd compressed to 14 to 1 (b).
The JPEG algorithm is an open standard, and JPEG software packages that
include source code are available from CCube Microsystems and Kodak. The
first step in the execution of the JPEG algorithm is to reduce the data redundancy
in the image's pixel values. This is done
by using the discrete cosine transform
(DCT), which is similar to the Fourier
transform but includes only the cosine
part of the function.
The DCT technique involves breaking
The JPEG Algorithm
up the image into arrays of 8by 8pixels.
The JPEG algorithm is emerging as the
These arrays are approximated as arestandard for still-image compression.
gion of varying color and intensity repreWhile only in adraft version at the time
sented by light-frequency values asof this writing, the JPEG algorithm is exsigned to each pixel. The DCT is applied
pected to be finalized by the end of this
to the array to concentrate the energy
year. Several commercial software and
represented in that region into afew cohardware implementations of JPEG are
efficients representing the frequencies.
already available in the marketplace and
The higher frequencies outside the range
will presumably be compatible with or
of visible light are discarded, and the
upgraded to the final version of the algolower frequencies are preserved. This
rithm.
process accounts for most of the data
The JPEG algorithm is termed symreduction.
metrical because it compresses and deAlthough the JPEG algorithm is indecompresses the image in the same numpendent of color, implementations of the
ber of operations and therefore in the
same amount of time. It is also called a algorithm for compressing RGB images

sound, so audio compression must also
be included in acompression scheme. It
is possible to use still-image compression
for motion video, but you lose the performance gains that can be achieved by correlating related frames in amotion video
sequence, and, of course, you lose the
audio compression.
Compression of a still image is focused on one major task: the reduction of
the data describing that single image.
Compression of full-motion video also
performs this type of data reduction, but
it can gain further reduction of each
frame's data size by retaining objects in
the frame from previous frames.
For example, if the video shows aman
walking across astreet with ablue sky
background, there is no need to redraw
the sky or the street in each frame. It is
also unnecessary to redefine the man,
pixel by pixel. Instead, it is more efficient to define a vector that moves the
pixels representing the man from one location to another. By taking advantage of
the redundant data in each frame of the
sequence, you can greatly reduce the
amount of data needed for each frame.
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first convert the color components to
YUV before executing the DCT. (Y represents luminance; U and V represent
chrominance components.) The chrominance portion of the color definition can
be reduced by half without affecting the
human eye's perception of the image.
(The chrominance value in every other
pixel is discarded.)
The resulting DCT coefficients are
then " quantized" to reduce their magnitude and to increase the number of zerovalue coefficients. Finally, run-length
and Huffman encoding are applied to
represent runs of consecutive Os and to
further compress the data symbols representing the image. The figure shows a
schematic of the JPEG scheme.
Note that the decompression process is
exactly the inverse of the compression
steps ( hence the " symmetry" of the
JPEG algorithm). Although the decompression process reproduces the original
image, the data defining that image has
been greatly reduced. Ratios of up to 25
to 1for print images and up to 15 to 1for
screen images reproduce the original
image with minimal loss in image
quality.
JPEG in Hardware
The JPEG algorithm can be implemented
in either hardware or software. It performs slowly in software, however. The
JPEG algorithm running on a standard
25-MHz 68030 machine takes about 15
minutes to compress a25-MB image by
25 to 1. Using aC-Cube Microsystems
(San Jose, CA) image-compression processor, the same compression process
takes 1second.
C-Cube Microsystems' CL550 imagecompression processor exemplifies the
future direction of image-compression
technology. The CL550 is asingle-chip
processor with built-in units for execut-
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ing the DCT, quantization, and Huffman
encoding operations. According to the
company's specifications, the chip has
400,000 transistors and over 300 stages
of pipeline, allowing it to perform over
300 steps of the JPEG algorithm concurrently.
The processor comes in 10-MHz and
30-MHz versions. The 10-MHz version
can compress 5million pixels per second
and is designed strictly for still-image
compression. The 30-MHz version can
compress 14.7 million pixels per second,
which provides adequate performance
for displaying 30 frames per second of
NTSC video (each frame is compressed
to between 50K and 100K bytes). Up to
four CL550 processors can be operated
in parallel, allowing high-definition TV
images to be compressed in real time, according to C-Cube Microsystems.
JPEG and CD-ROM
The 30-MHz CL550 is an example of
how the JPEG algorithm can be used for
full-motion video. However, there are
some significant limitations. First, the
JPEG algorithm has no audio-compression capability. Second, even the blazing
speed of the 30-MHz CL550 is only adequate for real-time video compression
using hard disk drives with transfer rates
of 1MBps or more. The process is not
fast enough to allow the use of CD-ROM
drives as the storage medium for fullmotion video. According to C-Cube's
marketing manager, Mauro Bonomi, the
compression algorithm has to be " about
three times faster" to work with CDROM drives. The way to achieve this increase in speed is to take advantage of the
correlation between frames in motion
video sequences.
The ability to support CD-ROM drives
is crucial for the commercial application
of real-time video compression. Obviously, it's not practical to send movies on

fine astandard that can reproduce VCR/
TV-quality video and CD-quality audio
after it has been compressed to a data
rate in the 1- to 11
/2
megabit-per-second
range, typical of aCD-ROM or PC hard
disk. This requires data compression
well in excess of 100 to 1."
The MPEG algorithm will also use the
DCT. Several subcommittees are working on video-compression, audio-compression, and system-integration issues,
according to Kaiman. However, some 17
algorithms proposed by over 20 companies are being considered by MPEG. The
challenge is to merge the best features of
the various proposals into asingle algorithm acceptable to the MPEG members.
Intel's involvement in MPEG is noteworthy because Intel now owns the Digital Video Interactive technology for
compressing real-time video images on
CD-ROM (see " Multimedia: DVI Arrives" in BYTE's IBM Special Edition,
Fall 1990). DVI has been around since
1986 but has had limited success in the
marketplace. Until recently, DVI development hardware required several add- in
While C-Cube may be one of the first
boards that cost about $20,000, and the
hardware manufacturers to produce a video image quality was considerably
single chip running the JPEG algorithm,
lower than on aVHS VCR. Developers
the competition is sure to heat up in the
were reluctant to get involved.
next few years. Intel (Santa Clara, CA)
Since Intel has taken over, DVI seems
has announced plans to incorporate
to be gaining momentum. Intel claims to
JPEG support into its i750 processor.
have over 100 software developers in the
Other members of the JPEG committee,
DVI camp, and it recently announced a
such as IBM and NEC, are also probably
joint project agreement with IBM.
developing compression processors.
The current DVI development platform is based on the i750 processor,
Full-Motion Video Compression
which was designed before Intel took
Work on the MPEG algorithm for fullover DVI. A complete image capture and
motion video is in an earlier stage of decompression system requires two boards,
velopment than JPEG's, and no technical
each of which costs about $2000. The dedetails have been released as of this writvelopment software costs an additional
ing. According to aspeech by Intel's Art
$4500. DVI currently uses two propriKaiman, delivered at the International
etary video- compression algorithms
Multimedia Conference in New York in
called Real Time Video and Production
September, the goal of MPEG is " to deLevel Video. The RTV algorithm can

THE JPEG ALGORITHM

Compression
Image
data

hard disks. Nevertheless, the JPEG algorithm has tremendous potential for stillimage compression and for some applications of real-time video. (See the text box
"Video Keying" on page 294 for adescription of how you can mix graphics
and video images.)
According to Bonomi, computer manufacturers have shown tremendous interest in the CL550. NeXT has built the
CL550 into its Nextdimension color
board ( see " Fast New Systems from
NeXT," November BYTE). And C-Cube
recently announced add-in CL550 compression boards for PCs and Macs. These
add-in boards include image-compression software, allowing you to compress
TIFF, PIC, and TIGA files. C-Cube also
offers the Image Compression Interface,
allowing third-party developers to compress files directly from their applications. The 10-MHz and 30-MHz chips
are priced at $95 and $ 155, respectively,
in quantities of 10,000, making them affordable even on high-end consumer
electronics products, such as digital
cameras and VCRs.

ROB to YUV
translation

Forward
DCT

Quantization

Encoding

Compressed
image

YUV to ROB
translation

Reverse
DCT

Dequantization

Decoding

Compressed
image

Decompression
Image
data

The image compression scheme used in the JPEG algorithm. Note that the compression and decompression processes are the
inverse of each other, making the algorithm symmetrical. (Courtesy C- Cube Microsystems)
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Video Keying
Carl Calabria
Tn the

language of video engineers,
1 keying refers neither to telegraphy
nor to data entry; rather, it's asynonym
for the mixing of images. Until the
dawn of the digital computer era, keyers
were confined to the video production
studio because of their cost and size.
Today, however, digital keyers have migrated to the desktop, where they let you
dynamically mix two signal sources—
typically, video and computer graphics—and create a professional-quality
product.
Binary keying is the simplest but least
versatile technique. Like a stencil, a
binary key cuts ahole in live video and
replaces it with a computer-generated
graphic. If a binary keyer is used to
overlay text on avideo background, unsightly jagged edges can result.
Linear keying, afeature traditionally
found on $50,000 to $ 100,000 video
production switchers, can smooth or
soften those edges, yielding amore attractive foreground-to-background transition. More important, linear keying
also allows the mixing or blending of
specific portions of two sources. Although the technique can be effected in
the analog domain with T-bar actuators, digital implementations usually
produce more consistently reliable and
accurate results, and at lower cost.
In a32-bit-per-pixel digital color system, three 8-bit bytes define the relative
intensities of the red, green, and blue
components of the computer-generated

display 30 frames per second in real
time, but it yields a low-quality image.
The PLV algorithm produces higherquality images, but it does not support
real-time display.
According to Intel's Karen Andring,
Intel will introduce an entirely new version of the i750, called the B series, by
the end of this year. The i750B will be
about twice as fast as the current i750 and
will support the JPEG algorithm. The
third generation of the i750 is planned for
1992. It will be 10 times as fast as the
current processor and will support the
MPEG full-motion-video standard. That
processor will be small enough to fit on a
computer system board.
The Next Hurdle
If you look at the evolution of the per294
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image. The fourth byte, often referred
to as the alpha channel, can be used to
define the extent to which the computergenerated ROB image is mixed with a
live video signal.
For agiven pixel, an alpha of 0 will
produce an output that is totally computer-generated. If alpha = 255, the
pixel will be wholly live video. If alpha
= 32, the pixel will be composed of 33
of 256 parts computer-generated image
and 223 parts live video; the overall appearance will be that of ahighly translucent graphic superimposed on live
video.
With up to 256 levels of mixing available for each pixel on the screen, you
can create beautiful superimpositions
of text and graphics over live video.
This is done by selective mixing at the
edges of the computer graphic to create
asmooth, blended edge. A digital linear
keyer can also be operated globally on
all pixels to produce professional-looking transitions, such as fading live video
to or from aspecific color, or cross-fading between live video and computer
graphics or between two computer-generated images.
In alinear keyer, the information that
dictates the level of mixing is provided
by acomputer. By contrast, achroma
keyer uses the information in the live
video signal to determine where, and to
what extent, to mix that video with a
computer- generated graphic.
Everyone has seen a meteorologist

sonal computer, there have been milestones all along the way that have signaled major improvements in computing
power or price/performance curve. Usually these milestones could be anticipated ayear or two before they actually had
amajor impact on the marketplace.
For example, articles about hard disks
started appearing about two years before
hard disks became really affordable.
Back then, 20 MB of hard disk storage
was considered a luxury. Today, 600MB hard disk drives are a luxury, and
100- MB drives are commonplace. A
similar trend is discernible in imagecompression technology. Today, you're
seeing the first products hit the market.
In acouple of years, image-compression
processors may be as commonplace as
hard disk drives.

standing in front of a weather map on
the evening news. Actually, the meteorologist is standing in front of a plain
blue or green screen. The computer continually analyzes the video signal and
replaces all occurrences of that blue (or
green), within anarrow range of chrominance, with the computer-generated
weather map. Of course, it is essential
that the meteorologist not wear anything
within that specific color range. (The
screen is actually a special color not
likely to be found in a standard wardrobe.) Sophisticated chroma keyers can
also preserve shadows and eliminate
fringing effects at boundaries.
Advances in miniaturization are
largely responsible for the spread of
keying techniques outside the video
production studio and onto the desktop.
For example, on Truevision's Targa+
and NuVista+ videographics boards
for PC compatibles, PS/2s, and Macintoshes, an entire digital linear and chroma keyer has been integrated onto asingle 10,000-gate application- specific IC.
Also resident on the boards are a32-bitper-pixel frame buffer, three 8-bit AID
converters, three 8-bit DIA converters,
and avideo encoder/decoder, providing
all the essential ingredients for adesktop video production system.
Carl Calabria is executive vice president
of engineering and cofounder of Truevision (Indianapolis, IN). You can reach
him on BIX do "editors."

When image compression really takes
hold, it could have arevolutionary impact
on the way you use computers. You will
be able to work with and share graphics
images the way you work with text today.
True color high-resolution systems will
drop dramatically in price, because far
less memory and disk storage will be required. And you will be able to easily
transmit graphics images over the telephone lines, opening up all kinds of new
possibilities for home video, satellite
feeds, and other forms of graphics
communications. •
Nick Baran is a consulting editor for
BYTE and the editor of Baran's Tech
Letter, a newsletter covering the NeXT
computer. He can be reached on BIX as
"nickbaran."
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HDTV Sparks a
Digital Revolution
You can expect high-end computer graphics
to integrate HDTV into normal use as the price drops
Andrew Lippman

F

, or almost 20 years,
people have been
predicting amerger
of computer graphics and broadcast TV, and
slowly it has been happening.
Early raster- scan computer
graphics systems that used
TV-resolution monitors and
memory arrays were developed in the 1970s. Videotape
became part of the graphics
lab, and graphics intruded
into TV broadcasts.
However, while computer
graphics gradually moved to
higher resolution, TV remained at 525 lines. Only
video games and special-purpose, home, or personal computers interfaced directly
with standard TV systems;
professional workstations left
TV in the dust.
Research to develop highdefinition TV ( HDTV) now
promises to complete the
merger (see the text box " High-Definition History" on page 300). New TV systems are being developed that contain
sufficient resolution for " serious" use,
and new ways to record, distribute, process, and display the video signal are
appearing.
Perhaps the most important aspect of
this new evolution of TV is the recent
emergence of all-digital approaches,
ILLUSTRATION: SANDRA FILIPPUCCI © 1990

where the image chain avoids any analog
steps and is even broadcast as adigital
signal. This is manifest both in proposals
for high-definition broadcasting and in
new ways to compress current NTSC programs to multiplex many of them in a
single channel. TV is literally learning
the language of the computer.
The development of consumer TV
technology is retarded by problems of in-

ternational standards and the
huge installed base of NTSC
525-line receivers (there are
more TV receivers than bathrooms in America). But so
much energy has been directed at improving video displays that the personal computer community can no
longer leave TV in the living
room.
TV will reenter the lab and
work environment as a fullquality, wide-screen partner
on computers ranging from
high- end workstations to
hand-held video games; and it
will bring new thresholds of
pictorial realism and unprecedented opportunities. In the
1990s, the shift will be to
high-definition and digital
pictures, and the face of the
industry will change. Even if
you don't watch movies on
HDTV in your home, you will
witness the fruits of its development on your computer.
The by-products of HDTV contain the
real gold. Our imaging systems are at the
threshold of atransformation from simple analog devices to high-speed digital
image processors. The impact of research in TV systems has effects that
range from new ways to process highrate image data to techniques for scaling,
representing, compressing, and displayDECEMBER 1990 • BYTE
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Current HDTV and EDTV research systems. All numbers are approximate and subject to change as proposals change.
Some resolution figures are computed from available literature. The Sarnoff Labs and Philips systems are shown
as examples of EDTV systems. A unified Philips/Thomson/Sarnoff all-digital system is expected by the end of this year.
Organization

Raster,
Image resolution

Color
resolution

Simulcast

787.5 progressive,
720 by 1280 pixels

360 by 640
pixels

Spectrum
compatible

Simulcast

787.5 progressive,
720 by 1280 pixels

Not
applicable

Digicipher

Simulcast
HDTV and
direct broadcast satellite
Simulcast
Narrow
MUSE

1050 interlace,
960 by 1408 pixels

Name

Type

MIT

Channel
compatible

Zenith

General
Instrument
NHK

MUSE

Sarnoff Labs

ACTV-I

EDTV-1

Philips

HD-60

EDTV-2

ing moving- image data. This knowledge
is useful at any resolution and in any
system.
New TV Systems
To understand new TV systems, you
need to realize the vast changes that have
been made in electronics since the last
TV systems were designed— in the 1950s
in the U.S. and the 1960s in Europe. In
those days, video storage did not exist
(videotape recording was invented in
1955), and all processing was done on
the analog signal, usually on apoint-bypoint basis.
Since this processing was expensive,
the design goal was aconsumer receiver
that cost as little as possible. Even so, the
first color TVs introduced in 1954 cost
the equivalent of $3000 today.
This design approach has caused the
TV industry to evolve only slowly, with
cost reductions as the major technical
landmarks. While it's hard to envision a
new personal computer whose main feature is a 25-cent lower manufacturing
cost, that has been the rule with TV; real
technical advances have been few and far
between.
All new systems exploit the fact that
the ground rules of consumer electronics
are changing. Today's HDTV systems
require at least one frame of video stor298
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Modulation

Notes
Sub- band coding;
broadcast system
is part of Open
Architecture Concept.

480 by 352
pixels

Hybrid, 10-MBps
digital image,
data and audio,
with analog detail
Hybrid, 1.5-MBps
digital image,
data and audio,
with analog detail
Digital, 16-QAM,
19.43-Mbps

1125 interlace,
568 by 946 pixels
(1035 by 1920 pixels
active raster)
1050 interlace,
512 by 480 pixels

Approximately
284 by 473
pixels

Explicit,
time-interleaved
analog samples

Subsampled image
with motion-compensated detail added.

Same as
NTSC

NTSC with
additional
subcarriers

Image composed of
central and peripheral
regions; wider
and more detailed
than NTSC.

1050 interlace,
480 by 490 pixels

Approximately
NTSC

Augmentation
channel (digital)

Second, linked
channel contains
augmentation data;
base channel is NTSC.

age in each receiver. At least one manufacturer, ITT (which makes most of the
digital circuitry in the modern set), envisions 100-million-floating-point-operation-per-second processing as commonplace by the middle of the decade.
General Instrument, the inventor of
VideoCipher, adirect broadcast satellite
encoding system, has recently proposed
an end-to-end digital system that includes digital broadcasting. In the U.S.,
even the cellular telephone network is not
all digital.
Four divisions are commonly made
among TV distribution systems.
•IDTV: Improved-definition TV is the
domain of normal improvements that
could come about through receiver (and
potentially transmitter) development. No
new standard is necessary, and the signal
is compatible with normal TV. An example of IDTV that is available in existing
sets (although imperfectly done) is scan
conversion in the receiver to anoninterlaced display.
Yves Faroudja has shown NTSC encoders that eliminate cross-talk components, and companion decoders that are
optimized for processing such a prefiltered signal. Some of these improvements are the result of inexpensive digital processing and are outside the domain

Sub-band
analysis with
block-coded detail.
Motion-compensated
block coder (discrete
cosine transform).

of HDTV. But such equipment is already
improving broadcast TV.
• EDTV-1: Extended-definition TV involves modifying the signal to include
special components that an advanced
receiver will use to provide a better
picture. NTSC color was an EDTV-like
modification to the then-existing blackand-white standard: It added the color information to the signal so that anew receiver would display color but existing
monochrome receivers would not be severely impaired.
Examples of modern EDTV suggestions include adding new signals that enable aspecial receiver to add width to the
picture or obtain additional resolution. If
you own an EDTV set, you get abetter
picture; if not, you still get something.
• EDTV-2: A second version of EDTV
that can be productively distinguished
from the first uses two broadcast channels. One contains the standard NTSC
signal and is available to existing receivers. The second channel, which may
contain more or less bandwidth than a
normal TV channel, contains augmentation information that a special receiver
can use to provide abetter picture. " Side
curtains" for extra width and additional
detail information are usually suggested
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BBS Sysops
for the second channel.
Two-channel image-coding systems
were first proposed by Schreiber (see
reference 1) and have recently been
adapted and modified for HDTV. Basically, the difference between the normal
NTSC image and the HDTV one is encoded into the second channel.
•HDTV: The term HDTV is usually reserved for incompatible systems that require anew receiver and anew, presumably higher, bandwidth channel, such as
NHK's MUSE. But recently, there has
been renewed interest in 6- MHz systems
that provide for improved quality within
the bandwidth of existing channels by
avoiding any link with the design of
NTSC. These systems fit into existing
broadcast channels but avoid existing
TV- signal formats.
The FCC has declared that all new TV
systems for use in the U.S. will be restricted to the bandwidth of existing TV
channels. In the U.S., most HDTV systems envision simulcasting, where aprogram is broadcast on anormal channel at
the same time that it is broadcast on its
HDTV counterpart. (For alist of current
HDTV research systems, see the table.)
Among these four common divisions,
there are some implicit assumptions
about available channels and the means
of distribution. All these enhancements
assume the primacy of over- the- air
broadcasting; this is asupposition that is
not carved in stone but is certainly the
most difficult aspect of video communications to change.
Two-channel systems, for example,
require additional bandwidth and demand that the receiver equitably tune in
both channels. Many viewers have problems getting even one channel with reasonable quality. Clearly, systems that hypothesize a new, incompatible channel
must also suggest where the bandwidth
and programming for that channel will
originate.
Any new channel allocation, whether
for enhancements or for an independent
HDTV broadcast, will trade potential diversity for quality. Also, cable systems,
direct-broadcast satellite, VCRs, and
disks all lack broadcast's bandwidth constraints and legal obstacles and can therefore easily provide abetter picture than
the local affiliate.
Another option is aset of systems collectively called MAC, for multiplexed
analog components (see references 2and
3). These avoid NTSC artifacts (for details on artifacts, see the text box " HighDefinition History") by compressing the

luminance and color components in time
and sequentially transmitting them.
MAC is the outgrowth of new computer
technology: Accurate clocks are now
easier to construct than accurate filters,
so separating the components temporally
is potentially better than interleaving
them in the frequency domain, as NTSC
does.
European satellite-broadcasting systems are extensions of MAC. S-VHS, an
improvement to home VCRs, is related to

The
term HDTV is
usually reserved for
incompatible systems
that require a
new receiver and anew,
presumably higher,
bandwidth channel.

MAC in that the signal on the tape need
never have been cast into broadcast
NTSC form.
Most of the standard scenarios for evolution from IDTV to HDTV are staged.
The tacit assumption is that people will
begin to trade in their TV sets for successive improvements that will take place
over a number of years. In some instances, this has not quite been the case:
For example, NHK is already broadcasting 6hours aday of 1125-line HDTV via
its satellite service, yet manufacturers
are introducing EDTV receivers that extend the definition of terrestrially distributed signals.
Extensible TV
There is a scenario for the evolution of
TV that bypasses the jump to double the
number of lines and entails anew architecture for image distribution. This approach has been championed by adedicated few, starting at MIT, but it is
gaining currency among computer manufacturers and those who are already
committed to digital imaging.
The technical feature of note is that
images no longer need to be defined by
the number of lines or the frame rate.
continued
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High-Definition History
Ttis

reasonable to date the genesis of
1 high-definition TV ( HDTV) from the
late 1960s. In those years, NHK, the
Japanese broadcaster, began an effort
to investigate the parameters of a new
broadcasting system of far higher quality than the existing NTSC standard that
has been in place since 1953.
The work was directed by Dr. Takashi Fujio at NHK Labs and was coordinated with aplethora of Japanese equipment manufacturers who attacked the
various component technologies. Sony
addressed cameras and recorders; Ike garni developed cameras as well; and
NEC, Mitsubishi, and others developed
display devices, including projectors,
tubes, and processing electronics.
The main effort at NHK was directed
at a new system that could become a
world standard for TV broadcasting. It
was designed for direct-broadcast satellite distribution and required a30- MHz
channel. Fujio's lab concentrated on the
psychophysics of image viewing and coordinated the new standard.
The results of this work surfaced in
the late 1970s. The first HDTV system
that was shown was ascaled- up version
of NTSC, based on analog processing
and featuring 1125 lines displayed with
a5-to-3aspect ratio.
To avoid the artifacts that are present
in NTSC TV, the system incorporated
new signal- modulation methods. The
artifacts of NTSC are familiar, if not especially objectionable, in normal viewing. The two main ones are cross-color,
where high-frequency edges generate
spurious colors on the display, and
cross- luminance, where color transitions result in crawling dots adjacent to
or under the transition itself. The artifacts are particularly troublesome in
computer-generated graphics, because
computers do not have to obey any of the
normal physical limitations on image
sharpness and resolution that most realimage systems suffer from.
The NTSC frame rate and interlaced
scanning pattern weren't changed in the
NHK system. In fact, you could characterize the system as roughly doubling
NTSC's ability to display still images.
Perhaps the most immediately evident change was the apparent picture
width. A 5-to- 3aspect ratio is close to
most movie-exhibition standards and is
wide enough to contain two 81
/-by 112
inch sheets of paper displayed side by
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side. The extra width is obvious even
before the set is turned on—this is adistinctly different TV system.
In 1979, the NHK system was demonstrated worldwide, and efforts to initiate auniversal broadcasting standard
were begun shortly thereafter. The rest
of the world was scooped.
One result of this work was that the
rest of the world woke up and began
HDTV efforts of its own. Recognizing
that TV was an important technology
for consumers, defense, and industrial
applications, America and Europe
started new research. Nations that had
been using 50- Hz TV systems were particularly troubled by the Japanese initiative, since the NHK system operates at
60 Hz and there is no known way to perfectly translate (transcode) from one
frame rate to another.
In 1981, acompressed format for the
30- MHz NHK studio standard, called
MUSE, was shown. The concept of a
production standard as distinct from a
distribution standard arose, and NHK
efforts centered on getting agreement on
aworldwide production standard.
This was amajor change in the notion
of how you process TV, and its import
should not be neglected. Previously, all
work at NHK had concentrated on analog technology: better tubes, cameras,
recorders, and systems. The notion that
TV is synchronously viewed remained:
The same scanning standard was used
in the camera, the channel, and the receiver; they all operated together.
By 1981, it became evident that digital processing of the TV signal in real
time was reasonable within the lifetime
of the system and was mandatory for
achieving the compression necessary to
broadcast the signal; 30 MHz is just too
much bandwidth for normal broadcasting, cable TV, and satellites. The popularity of home recording equipment
contributed to the initiation of MUSE: A
whole generation of disks and VCRs
could then process the HDTV signal.
In 1985, NHK applied for certification as an international production standard at the plenary session of the CCIR,
the international standards-setting body
sanctioned by the United Nations International Telecommunications Union
(ITU). This effort failed, however,
largely through the energies of the Europeans, who noted technical flaws in the
NHK system, such as artifact-prone

transcoding to 50- Hz systems.
Although NHK demonstrated highquality standards- conversion equipment, it was expensive and imperfect.
The Europeans were also concerned
about accepting any totally foreign system; they wanted European TV to remain the province of European industry. Nevertheless, the sleeping giants of
the world had been awakened, and once
in motion were hard to stop. Also, the
stakes were high.
The Europeans began acoordinated
multinational effort called Eureka-95
that premiered an all-European HDTV
system in 1988, and the FCC opened a
notice of inquiry in 1987 requesting
proposals for an American broadcast
standard for any new TV system that
could increase quality and justify the
continued ( albeit sparse) use of the
much- fought-over UHF band. As of this
writing, there are at least seven proposals before the FCC, each vying for the
American imprimatur. Selection could
be as early as 1993.
One impediment to HDTV is the consumer's demonstrated lack of interest in
the quality of the TV image. There is no
grass- roots demand for a new system,
and few consumers when faced with the
question of what is wrong with today's
TV will answer " artifacts." In fact, one
recent test of stereophonic sound elicited the response that the image on the
stereo receiver was better.
Further, ashadow-mask CRT display
becomes dimmer as its resolution increases. High- resolution workstations
are not nearly as bright as home TV sets
and are usually used in controlled-lighting situations not at all like a modern
living room. The tubes are bulky and
deep. Thus, unless you are willing to
dim the lights, share the room with a
major piece of furniture, and reinforce
the floor, the full quality of higher definition may well not be available until
new flat panels are perfected.
BIBLIOGRAPHY
Fujio, T. " High Definition Television."
Proceedings of the IEEE, vol. 73, no.
4, April 1985.
Ninomiya, Y. Transmission of HDTV by
the MUSE System. IBS, 1985.
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Instead, you specify the precision or resolution of the image in terms of clarity
and frame rate. The underlying bandwidth (or storage requirement) of an
image is proportional to the volume it occupies in a three-dimensional space
where the axes are its resolution vertically, horizontally, and temporally.
For example, imagine acube that is as
wide as the image is clear, as tall as it is
sharp, and as deep as the frame rate. The
theme of extensible TV is that the bandwidth is proportional to the volume of the
cube but the actual system can allow
many different shapes.
You would use this notion to build a
TV system in which each component in
the image chain processes its image data
to the best of its ability, independently.
Movies, for example, have extremely
high spatial resolution but a relatively
low frame rate; TV systems generally
have higher frame rates but significantly
lower clarity. To some extent, the bandwidth requirements of movies and TV
are similar. The choice between line
rates and frame rates could literally be
made on amoment-to-moment basis.
Such an approach to TV is extensible
as the technology of cameras, processors, channels (or storage media), and
displays evolve. A 5-inch TV receiver
that fits under the kitchen counter need
not have 1000 lines to produce ahighquality image. It need not process the
complete signal or display all the detail
that may be there. Similarly, with a
1000-line image, the 25-inch monitor at
the foot of the bed may look as good
as the kitchen receiver, but awall-size
panel may require yet more lines and a
higher frame rate.
This is the same approach to imaging
that the computing industry uses. In personal computers and workstations, the
number of lines on a display is determined by its size: Larger monitors have
more lines, as do bigger pages. Lines per
inch rather than lines per page is the
operative parameter. Building a larger
monitor by taking the same number of
lines and literally stretching them to fit is
counterintuitive and seldom done.
Similarly, in print, the measure of a
picture is its point density. Laser printers
are described in those terms; you would
not expect a400-dot-per-inch printer to
print an image smaller than that of a300dpi printer. The image is the same size,
but it's printed in more detail.
The approach is called " extensible"
because it makes no attempt to define the
"right" line count for TV systems that
will come into existence in the indefinite
future. Instead, the system is allowed to

grow, as laster printers and computer
screens do.
Extensible TV also brings with it some
potential to solve the 50-Hz/60-Hz dilemma facing any new TV system proposed for worldwide use. By deliberately
avoiding biasing its design toward one or
the other of these numbers, extensible
TV can be designed to work with either
or both. In fact, this is desirable, since
neither 50 Hz nor 60 Hz is the best number for adisplay.
Workstations are moving to higher
frame rates to eliminate objectionable
flicker. Popular personal computers
have also deviated from the local broadcast standard to improve quality, and this
has made interfacing to the world of
video problematic. Ideally, a new TV
system should be useful with workstations if only to allow sophisticated use of
imaging components in those environments.
Some work has proceeded to define a
video format that breaks up the 3-D spatial and temporal region defining resolution into smaller building blocks. In an
extremely high-resolution and highbandwidth TV system, all the blocks

contain some important picture information—either fine-detail or precise-motion information. However, not all the
blocks are equally important for ahighquality viewing experience, nor can they
all necessarily be transmitted through
existing channels or stored on available
media. In some images, some of the
blocks are empty.
For example, a high-resolution still
image doesn't require as high a frame
rate for transmission as it does for display. It is wasteful to send the same picture repeatedly when you could instead
send additional detail— more spatial
blocks.
The advantage of such adesign is that
each channel sends only as many blocks
as it can afford. If you envision using
floppy disks for TV, then the low-density ones can contain the same images as
double-density disks, but the latter's
images are clearer. Likewise, the computer prepared to display only a small
image needs to interpret only the lowresolution blocks.
The cost of such an approach is that
every signal source has to transform
the signal into an intermediate format to
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process the lines and frames of the image
sequence and deal them into the appropriate block. This replaces the explicit
format of the image that TV has used for
the past 50 years. Also, each receiver
must be built to recombine the blocks to
suit its particular line count and frame
rate.
Such an idea is anathema to those who
believe that the electronics in consumer
devices are expensive, and it is somewhat
daunting to broadcasters and programmers as well. Many in those industries
prefer a steadier ground on which to
tread; they do not like the potential for
obsolescence implied by an ever-growing
standard.
Extensible TV is far more closely related to the computer industry. Computer
users are acclimatized to systems that
perform better with each generation and
do ajob with aspeed and precision proportional to the investment that is made
in them. The image of aTV broadcast
whose very format is like a computer
program is not as strange to that industry
as it is to broadcasters.
Perhaps the only traditional video category interested in extensible TV is the
production community. For them, the
benefits of easy international interchange
and evolution are valuable.
Intelligent TV
Another scenario for the development of
TV requiring no new regulated standard
involves the evolution of TV receivers
into personal computers optimized for
display. In many broadcasts, digital information is already included in the signal as closed-caption information; special equipment decodes this data and
subtitles the broadcast for the hearingimpaired.
A complete set of options could exist
for digitally augmenting the signal, both
visually and with text, to generate higher-quality programs as well as individualized telecasts. Ultimately, the program could literally be composed in the
TV set as the result of negotiation between the viewer and the information in
the channel.
For example, the picture could depend
on the screen size, with added width for
large screens and added height for smaller sets. Or it could process only as many
lines as the display technology is capable
of rendering.
Even the camera angles used in aprogram could change from one household
to the next. It is well known that TV
shows are designed for a small screen
and movies for the exhibition hall. There
are more close-ups on TV and more pan-

oramic views in the movies. Yet, if many
of the viewers have wall-size screens,
should those screens be used to enlarge
the flaws in the newscaster's makeup or
to give abroader view? Perhaps away of
avoiding this decision is to leave it to the
viewer. Think of TV the same way you
think of a CAD program that lets you
select the viewpoint to suit the needs of
the moment.
The data can also be used to vary the
content of the program, allowing for alternative languages, additional data to
print ahigher-quality still derived from
the broadcast, or an edited version suited
to the tastes of aparticular audience (see
reference 4).
This intelligent receiver has been suggested in different forms by various people. Schreiber and Lippman describe an
open-architecture receiver with a bus
that can accept decoders for avariety of
standards. This bus can also be the site of
a processor that receives the transmission data as ageneralized language, or a
set of instructions that the receiver interprets to generate apicture.
For example, the frame rate can be
made variable, in trade for additional

spatial resolution (or vice versa), to suit
various types of content. Graphics can be
locally generated to suit the viewer's situation: fewer characters for small displays, and greater screen percentage for
larger ones.
At the limit, once the signal is digital,
it is inherently divorced from synchrony
with the broadcaster and from real time.
The data stream exists independently of
any physical constraints. A complete 2hour program can be compressed to seconds of transmission time, allowing new
freedoms of composition and diversity at
the time and place of viewing. The receiver can "broadcatch" aplethora of information that becomes aprogram only
when you decide to make it one. The
channel can be dynamically allocated
between spatiotemporal detail and content-based information.
Computers and TV
There is little question that all forms
of image communication are poised to
move into the digital era. HDTV is the
most visible manifestation of this, but it
is not the only one. While it may be true
that new computers will appear similar
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to HDTV consumer sets, the research
done in the past few years on TV at all
bandwidths and quality levels is the direct cause of much excitement in the
computer world.
The same techniques used to squeeze a
high-resolution image through abroadcast channel can also be used to compress
high-quality images onto audio compact
discs and to distribute movies through
computer networks. Much of this work
will bear fruit long before any agreement
on HDTV occurs and will almost certainly exceed it in popularity for quite a
few years.
Examples abound. In September
1990, Kodak announced adigital stillphotography system in which ahigh-resolution digital version of each photograph is stored on CD. This high-resolution image can be viewed on home TV
receivers or sent to aphoto refinisher for
digital darkroom effects and printing.
By the time the system becomes available, you can expect those pictures to reside on afloppy disk and be printed in the
home.
The General Instrument HDTV system that was introduced in June has extensions that make it useful at data rates
as low as 2.5 megabits per second. At
these rates, a full-resolution broadcast
image looks better than that of home
VCRs, and it approaches the best signal
that you can get on ahome set. Extensions of this to computers are obvious
and inevitable.
An international group, the Motion
Picture Experts Group, has been working for the past two years on astandard
for digital images at bandwidths that are
usable on audio CDs—approximately 1.1
Mbps for the picture. MPEG expects to
release a draft proposal for a standard
in December, with manufacturers beginning to construct chips for it in early
1991.
A still-picture standard, called JPEG,
for the Joint Picture Experts Group, has
drafted astandard for still images at any
resolution, from teletext to graphic arts
quality, and makers of new computer
systems (e.g., NeXT) are preparing
workstations that incorporate chips to
process JPEG-encoded images at video
rates. (MPEG and JPEG are discussed in
detail in " Putting the Squeeze on Graphics" on page 289.)
Whether these systems are called
HDTV or just advanced imaging is a
moot point. E-mail that includes syncsound movies is around the corner, and
those pictures can be as good as you
wish, from VCR quality to HDTV and
beyond.

The Future
HDTV has placed us at acrossroads in
the way we deal with moving pictures.
The pictures will certainly get clearer,
but the underlying technology will shift
from low-capability analog receivers to
high-power digital signal processors. As
with all major technological changes, the
transition may not be smooth, and mistakes may be made along the way, but the
direction is inevitable.
You can expect high-end computer
graphics to integrate HDTV technology
into normal use as equipment drops in
price. The wide screen is immediately
useful in some applications. Recording
equipment is critical in all cases where
TV output is normally used, and it will
become available. This is obvious and
unquestionable.
For the rest of the personal computer
world, the value is not hidden in the lines
but between them. HDTV and its derivatives are initiating a digital revolution
that is beginning now and gathering
steam. The challenge is not the new definition of the image, but the new definition of programming that this technology
forces us to make. •
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Make mountains. Build bridges. Give rise to rivers and runways. When you add Microsoft Flight Simulator Aircraft & Scenery
Designer to Flight Simulator 4.0, the world is literally yours.
Because now you can choose from 34 different objectsnatural or man-made-and change their size, shape, color and
even location to your liking. Ask your Microsoft dealer about it.
You'll get the biggest kicks
in the air. While you're having the
most fun on earth.
Making it all make sense

Microsoft

;o.more infiffmation. call egg 541.1261. Dept. M51. Customers in Canada. call (416)673-7638. Outsnie .\Orth America. call (2(16)8825661. 01990 Mirros.0
Corporation. All rights reserved. Microsoft arul Me Micreoft logo are registered trademarks and Making it all make sense is atrademark of Microsoft Corporation.
Right Simulator is aregistered trademark of SubLOGIC Corporation, used under license by Microsoft Corporation.
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OCR SOFTWARE, RELEASE 1.1

RECooNffA PLUS
SPEED, ACCURACY AND FLEXIBILITY!

Speed

Innovation
One of the first proven
OCR programs on the
market to run under
Microsoft Windows 3.0
in protected mode.

The fastest omnifont OCR
software available on the
market. Recognition rates
of appr. 100-140 cps
(Microsoft Windows)
or appr.
180-250 cps ( MS-DOS)

No additional boards.
Feeds on characters not on
memory: all it needs
is 40 KB RAM
and 3MB on your hard disk.

Speaks Your
Language
A unique program that
reads and understands
English, Spanish, French,
German along with most
other European
languages—even when
they are within the same
document.

_Intelligence
Automatic separation of
text and images.
Automatic recognition of
page layout.

Ffeeribia

Supports all popular
word processing programs.

Operates in the MS-DOS
and the
Microsoft Windows
environment.
Accepts complex page
layouts, mixed fonts and
proportional spaced
documents.
Supports the highest
number of scanners in
the marketplace.

Ttice/Te1Jbr7nance
Outstanding performance,
added flexibility, high
accuracy rate at a price
that is affordable to all
PC users.

Call for your demo diskette today: (1-800-255-4-OCR), RO. Box 0218

Distributors:
AUSTRALIA
•Datasery
Tel: 61-2/957-2066
AUSTRIA
•Artaker
Tel: 43-222/588-05-0
BELGIUM
•Maxcom
Tel: 32-2/526 9411
•Tritech
Tel: 32-2/466-7535
CZECHOSLOVAKIA
•IV-Agency
Tel: 42-2/840970
DENMARK
•Torsana-dtp data
Tel: 45-43/43-35-99

FINLAND
•CommNec
Tel 358-0/493100
FRANCE
•Apsylog
Tel: 33-1/40 26 22 32
GERMANY
•Computer 2000
Tel: 49-89(780-40-0
•Frank Audiodata
Tel: 49-7254/505-0
•Macrotron
Tel: 49-89/42-08-0
•Recognita
Büroautomatisierung
Tel 37-41f7957-256
GREECE
•Electel
Tel: 30-1/3607-521

Los Angeles, CA 90048

MEXICO

ICELAND
•Hüfudlausn
Tel: 354-1/687033

•Misemi
Tel: 52-5/207-05-02

IRELAND
*Saunders Acquisition
Systems
Tel: 353-1/366-522

•ICT Databolin
Tel: 47-2/79-58-80

ITALY
•Vecomp
Tel: 39-45/577500

•FX Przeds. Inf,
Tel: 48-12/56-57-76

JAPAN
•Suehiro Koeki Kaisha,
Ltd.
Tel: 81-52/251-3721
LUXEMBOURG
•Buroyision
Tel: 352-470951

NORWAY

POLAND

SPAIN
*Computer 2000
Espana
Tel: 34-3-473-16-60
•CSEI SA
Tel: 34-3/336-33-62
•STI
Tel: 34-1/45-869-45

SWEDEN
•Isogon AB
Tel: 46-8/732-87-37
SWITZERLAND
•ScanSet
Tel: 41-56/96-49-83
TURKEY
•EKSPA
Tel: 90-4-139-66-11

Tel: (408) 749-9935

OEM Partners:
•Accret
SWEDEN
Tel: 46-766/355-30
*Deutsche Nichimen
GERMANY
Tel: 49-211/3551-202
•EHG
GERMANY
Tel: 49-7451/7051-2

UNITED KINGDOM
•Intac Data Systems
Tel: 44-709/547177
•MSL Dynamics
(for Africa)
Tel: 44-293/547-788

•Future Technology
AUSTRIA
Tel: 43-222/866350

YUGOSLAVIA
•LTS
Tel: 38-11/190-572

•Hewlett-Packard
AUSTRIA
Tel: 43-222/25-00-0

Recognition speed measured on an IBM AT/386, 33 MHz
Microsoft Windows and MS-DOS are trademarks of Microsoft Corp.
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•Getronics
HOLLAND
Tel: 31-20-5861509

Fax: (408) 730-1180

•Microtek Electronics
Europe
GERMANY
Tel: 49-211/52607-0
•Microtek International
TAIWAN
Tel: 886-35f772155
•Mitsubishi Electric
Europe
GERMANY
Tel: 49-2102/486359
•Pentax Europe
BELGIUM
Tel 32-2725 0570
•Ricoh Europe
GERMANY
Tel: 49-211/5285-0
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Graphics Engines
The stunning graphics images available on today's desktops are products of anew generation of graphics hardware.
Below are listed manufacturers of high-resolution graphics boards for PC, Macintosh, and Unix systems.

Abaton
(Everex)
48431 Milmont Dr.
Fremont, CA 94583
(415) 683-2226
Inquiry 1225.

Compaq Computer
Corp.
20555 State Hwy. 249
Houston, TX 77070
(713) 370-0670
Inquiry 1233.

Groundhog Graphics
101 East Mahoning St.
Punxsutawney, PA
15767
(814) 938-8943
Inquiry 1240.

ADEX Corp.
1750 Junction Ave.
San Jose, CA 95112
(408) 436-9700
Inquiry 1226.

Data Translation, Inc.
100 Locke Dr.
Marlborough, MA
01752
(508) 481-3700
Inquiry 1234.

Headland Technology
46221 Landing Pkwy.
Fremont, CA 94538
(415) 623-7857
Inquiry 1241.

Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
Inquiry 1227.
Artists Graphics
(Control Systems Corp.)
2675 Patton Rd.
St. Paul, MN 55113
(612) 631-7800
Inquiry 1228.
ATI Technologies, Inc.
3761 Victoria Park Ave.
Scarborough, Ontario,
Canada M1W 3S2
(416) 756-0718
Inquiry 1229.
Bell & Howell Co.
Quintar Division
370 Amapola Ave.,
Suite 106
Torrance, CA 90501
(213) 320-5700
Inquiry 1230.
Boca Research, Inc.
6401 Congress Ave.
Boca Raton, FL 33487
(407) 997-6227
Inquiry 1231.
Cakomp, Inc.
2411 West
La Palma Ave.
Anaheim, CA 92801
(714) 821-2000
Inquiry 1232.

Desktop
Computing, Inc.
2635 North First St.,
Suite 203
San Jose, CA 95134
(408) 943-9409
Inquiry 1235.
Enertronics Research,
Inc.
5Station Plaza
1910 Pine St.
St. Louis, MO 63103
(314) 421-2771
Inquiry 1236.
General Parametrics
Corp.
1250 Ninth St.
Berkeley, CA 94710
(415) 524-3950
Inquiry 1237.
Generation X
Technologies, Inc.
333 West El Camino
Real, Suite 310
Sunnyvale, CA 94087
(408) 739-4570
Inquiry 1238.
Genoa Systems
75 East Trimble Rd.
San Jose, CA 95131
(408) 432-9090
Inquiry 1239.

Hercules Computer
Technology, Inc.
921 Parker St.
Berkeley, CA 94710
(415) 540-6000
Inquiry 1242.
Hewlett-Packard Co.
19091 Pruneridge Ave.
Cupertino, CA 95014
(408) 725-8900
Inquiry 1243.
Imaging
Technology, Inc.
600 West Cummings
Park
Woburn, MA 01801
(617) 938-8444
Inquiry 1244.
Imagraph Corp.
11 Elizabeth Dr.
Chelmsford, MA 01824
(508) 256-4624
Inquiry 1245.
LaserMaster Corp.
7156 Shady Oak Rd.
Eden Prairie, MN 55344
(612) 944-9330
Inquiry 1246.
Logos Technology
809 South Lemon Ave.
Walnut, CA 91789
(714) 869-7789
Inquiry 1247.

Matrox Electronics
Sytems, Ltd.
1055 St. Regis
Dorval, Quebec,
Canada H9P 214
(514) 685-2630
Inquiry 1248.
MegaGraphics, Inc.
439 Calle San Pablo
Camarillo, CA 93010
(805) 484-3799
Inquiry 1249.
Megatek
9645 Scranton Rd.
San Diego, CA 92121
(619) 455-5590
Inquiry 1250.
Metheus Corp.
1600 Northwest
Compton Dr.
Beaverton, OR 97006
(503) 690-1550
Inquiry 1251.
Micron
Technology, Inc.
2805 East Columbia Rd.
Boise, ID 83706
(208) 383-4000
Inquiry 1252.
Microway
Research Park
P.O. Box 79
Kingston, MA 02364
(508) 746-7341
Inquiry 1253.
Monolithic
Systems Corp.
7050 South Tucson Way
Englewood, CO 80112
(800) 526-7661
Inquiry 1254.
Mylex Corp.
47650 Westinghouse Dr.
Fremont, CA 94539
(415) 683-4600
Inquiry 1255.
continued
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Graphics Engines
National Design
9171 Capital of Texas
Hwy. N
Austin, TX 78759
(512) 343-5055
Inquiry 1256.
NEC
Technologies, Inc.
1414 Massachusetts
Ave.
Boxborough, MA 01719
(508) 264-8000
Inquiry 1257.
New Media
Graphics Corp.
780 Boston Rd.
Billerica, MA 01821
(508) 663-0666
Inquiry 1258.
NSA
800 South St.
Waltham, MA 02154
(617) 893-5700
Inquiry 1259.

Sota Technology, Inc.
559 Weddell Dr.
Sunnyvale, CA 94089
(408) 745-1111
Inquiry 1423.

Personal Computer
Peripherals Corp.
4710 Eisenhower Blvd.,
Building A-4
Tampa, FL 33634
(813) 884-3092
Inquiry 1265.

STB Systems, Inc.
1651 North Glenville,
Suite 210
Richardson, TX 75081
(214) 234-8750
Inquiry 1131.

Princeton Graphic
Systems
1100 Northmeadow
Pkwy., Suite 150
Roswell, GA 30076
(404) 664-1010
Inquiry 1266.
Princeton Publishing
Labs, Inc.
19 Wall St.
Princeton, NJ 08540
(609) 924-1153
Inquiry 1267.

Number Nine
Computer Corp.
725 Concord Ave.
Cambridge, MA 02138
(617) 492-0999
Inquiry 1260.

Radius, Inc.
1710 Fortune Dr.
San Jose, CA 95131
(408) 434-1010
Inquiry 1268.

Nutmeg Systems
25 South Ave.
New Canaan, CT 06840
(203) 966-3226
Inquiry 1261.

Ramtek Corp.
1525 Atteberry Lane
San Jose, CA 95131
(408) 954-2700
Inquiry 1269.

OmniComp
Graphics Corp.
1734 West Belt N
Houston, TX 77043
(713) 464-2990
Inquiry 1262.

RasterOps Corp.
2500 Walsh Ave.
Santa Clara, CA 95051
(408) 562-4200
Inquiry 1270.

Orchid
Technology, Inc.
45365 Northport
Loop W
Fremont, CA 94538
(415) 683-0300
Inquiry 1263.
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PC Tech, Inc.
907 North Sixth St.
Lake City, MN 55041
(612) 345-4555
Inquiry 1264.

BYTE • DECEMBER 1990

Renaissance GRX, Inc.
226 116th Ave. NE
Bellevue, WA 98004
(206) 454-8086
Inquiry 1421.
Sigma Designs, Inc.
46501 Landing Pkwy.
Fremont, CA 94538
(415) 770-0100
Inquiry 1422.

SuperMac Technology
485 Potrero Ave.
Sunnyvale, CA 94086
(408) 245-2202
Inquiry 1132.
Symbolics, Inc.
8New England
Executive Park
Burlington, MA 01803
(617) 221-1000
Inquiry 1133.
Tecmar, Inc.
6225 Cochran Rd.
Solon, OH 44139
(216) 349-0600
Inquiry 1134.
Trident
Microsystems, Inc.
321 Soquel Way
Sunnyvale, CA 94086
(408) 738-3194
Inquiry 1135.
Truevision, Inc.
7351 Shadeland Station,
Suite 100
Indianapolis, IN 46256
(317) 841-0332
Inquiry 1136.
Tseng Labs, Inc.
10 Pheasant Run
Newtown, PA 18940
(215) 968-0502
Inquiry 1137.

Univision
Technologies, Inc.
3Burlington Woods
Burlington, MA 01803
(617) 221-6700
Inquiry 1138.
Vectrix
Ill Pacifica, Suite 2150
Irvine, CA 92718
(714) 727-2452
Inquiry 1139.
Ventek Corp.
31336 Via Colinas,
Suite 102
Westlake Village, CA
91362
(818) 991-3868
Inquiry 1140.
Vermont
Microsystems, Inc.
11 Tigan St.
Winooski, VT 05404
(802) 655-2860
Inquiry 1141.
Western Digital
Imaging
2445 McCabe Way
Irvine, CA 92714
(714) 863-0102
Inquiry 1142.

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.
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THE NEW MICRO-CAP Ill:
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

.cheii itiC editor

Monte Carlo analysis

Circle 289 on Reader Service Card

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.

1021 S. Wolfe Road
Sunnyvale, CA 94086
(408) 738-4387

Every Day, Hundreds Of People Abandon
Their Keyboard And Buy Northgate OmniKeys.

NOW! Find Out Why C,
Risk Free For 60 Days!
Order an OmniKey and put
it to the test ... if you don't
think it's worth every penny
you paid, we'll buy it back!
There is no faster—or
better—way to type! See for
yourself! With OmniKey, you
don't need to "eye check" the
monitor to know you've made
an entry Crisp ALPS key
switches let you know with
sound and sensation!
Put an OmniKey to the test.
You'll see, OmniKey is not just
areplacement keyboard, it's a
system upgrade! Order now and
we'll deliver one to your home
or office for 60 days RISK
FREE! You have nothing to
lose ... everything to gain!

All OrnniKeys Have
These Outstanding
Features:
• Unmatched Cornpotability; Ask us! We
have akeyboard for your
IBM type computer!
• LED Indicators show
SCROLL, CAPS, and
NUM lock status at a
glance.
• FCC Class B Certified
• 5-Year Wan-anty—the
industry's strongest! If you
have any problems of
materials or workmanship,
Northgate will repair or
replace your keyboard AT
NO CHARGE!
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anniKeyILITRA With F-Keys On Top And Left!
PC Computing said "keyboards
don't get any better than this." (Jul,
'90) ULTRA gives you 12 Functionkeys on left. PLUS 12 switchable
Special Function keys on top, for onekey GIRL, ALT, SHIFT combination
commands.
ULTRA's Interchangeable keys let you
swap CTRL, ALT and CAI'S LOCK

keys on left—and the ASTERISK and
BACKSLASH keys on right. ULTRA's
one-piece steel base is self-stabilizing
for sure-handed typing. The ultimate
keyboard for power users!

OmniKey/ULTRA

ONLY $149"

OmniKeylULTRA Features:
• Deluxe 119 key layout.
• 12 Function (
F) keys on left.
• 12 Special Function (SF) keys on top
use them as duplicate F-keys or create
macro functions of combined CTRL,
ALT or SHIFT combination commands.
• Interchangeable ALT, CAPS LOCK and
CTRL keys on left.
• Switchable ASTERISK and
BACKSLASH on right.
• Separate diamond-shaped cursor ke) pad.
•Calculator style numeric keypad with
extra equals key.
• Period/comma lock— locks out
punctuation in!
• Lifetime quality double injected keycaps.
• Keys color coded for use with
WordPerfect.

F-Keys on left, top or both-ifs up to you!
OmniKey1102 Features:
• Innovative 102 key layout.
• 12 Function keys on the kit.
• Interchangeable ALT, CAPS LOCK,
and CTRL keys.
• Large L-shaped ENTER key.
•Separate inverted T cursor keypad.
•Calculator-style numeric keypad with
added Equals key.
• Interchangeable Backslash and
Asterisk keys.
• I.
ifetime quality double injected
ke caps.
• Keys color coded for use with
WordPerfect.

OmniKey1102 With F-Keys On Left
First keyboard to get back to the
basics! Most people learned to type
with function keys on left for fast, onehand combination commands.
OmniKey1102 delivers this and more.
That's why readers of Computer
Shopper made OmniKey1102 their

"Best Buy!" You can customize
OmniKey1102, too! If you prefer the
standard IBM enhanced layout, you
can swap the CTRL, ALT and CAPS
LOCK keys. The best 102 key
keyboard available works with virtually
every IBM-type personal computer.

ONLY $99"
OmniKey1101-I Features:

eel\ e "m 4 \
---

omniKey/102

• Enhanced 101 key layout.
• 12 Function keys on top.

4-1

• Interchangeable CAPS LOCK and
left c:TRL keys.
• Large L-shaped ENTER key.

iii c,a
7 1,3
190
111 SI

ele

• Double size BACKSPACE.
• Inverted T cursor control pad.

4,11w,

OmniKey1101-1

OmniKey1101-I With F-Keys On Top
Many people have become
accustomed to the standard IBM
layout. For you, we've duplicated,
well nearly, the IBM layout (we
couldn't resist making acouple of
improvements). We made
OmniKey1101-1 with afootprint 20%

smaller than IBM's— saves desk space!
We also weren't willing to compromise
OmniKey's double wide BACKSPACE
key and large L-shaped ENTER
key— they mean too much in terms of
increased speed and accuracy
Customers worldwide agree!

CHARGE IT! Vie accept VISA and MasterCard.

800-526-2446

HOURS: Mon-Fri. 7a.m. to 10 p.m.; Sat. 8a.m. to
4p.m. Central. I)ealer and distributor prices available.
Se habla español por su conveniencia.

FAX Your Order! 612-943-8332
Notice to the Hearing Impaired: Nonhgate nos
has TOD capability: 800-535-0602

•Calculator-style numeric keypad with
added Equals key.
• Lifetime quality double injected
keycaps.
• Keys color coded for use with
Wordperfect.

OmniKey1101-1

ONLY $89"
7\if

7-""'W
‘à•

NORTHGATE
COMPUTER
SYSTEMS

jAeiteereele

7075 Flying Cloud Drive, Eden Prairie, MN 55344

CCepyrigjst Northgee Computer Systems, Inc. 1990. All rights reserved. Northgate. OmniKey and the Big N oge are trademarks of Northgate Computer Systems. Other brand names are trademarks or registered
trademarks of their respective owners. Specifications subject to change without notice. Subject to occasional inventory shortages. We some.rr rim ethical use of software. To report software copyright violations, call the
Software Publishers Association's Anti- Piracy Hotline at I-800-388-PIRK.
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FEATURE

PORTABLE
CHIPS
Chip designers are helping make laptops smaller,
more powerful, and more efficient
Owen Linderholm
he original IBM PC was designed with circuitry to help the CPU drive the other parts of the
system: the bus, keyboard, display, peripherals, and memory. These logical functions required anumber of ICs, which took up agreat
deal of board space and system real estate.
As other companies started to copy the PC, they looked for
ways to build systems more economically. They began to make
chips that performed anumber of the functions involved in the
system logic, atrend called integration.
Since the introduction of original PC, there have also been
numerous technological developments in mass storage, memory, processors, and displays. IBM and others have used these
techniques in ATs and compatibles, providing increasingly
powerful solutions that nevertheless remain backward compatible. Driven by these factors, chip manufacturers have been
able to decode all the logic required to build aPC compatible
and put it on afew chips, simplifying the process of manufacturing aPC.
These manufacturers—companies such as Intel, Advanced
Micro Devices (AMD), and Chips & Technologies—are always
looking for ways to make their chip sets stand out above those of
their competitors. One area where this is becoming increasingly possible is in the laptop market.
Let's Get Small
Laptops call for design philosophies and techniques that are
substantially different from those of desktop systems. The
manufacturers of laptop chip sets need to consider size, form
factor, weight, power consumption, displays, mass storage options, memory, performance, and price. Interestingly, it is in
laptops that manufacturers stray farthest from the IBM standard. IBM has never produced asuccessful laptop, so there are
no de facto standards to adhere to except that of DOS compatibility.
The result has been aproliferation of laptop styles, ranging
from the basic PC compatible with asingle floppy disk drive

and acrude CGA LCD screen (e.g., the Toshiba T1000) to the
brand-new 4-pound, hard disk-equipped VGA wonders from
Sharp and Texas Instruments to innumerable 3865X-based laptops that have more power but are heavier. Another innovation
that may point the way to the future is the " palmtop" IBM compatible, such as the one from Poqet. A palmtop has more power
than the original PC in apackage that's not much larger than a
calculator (see photo 1).
Chip-Set Basics
Before looking into the special nuances of laptop chip sets, I
want to review the typical functions of the chip sets found in
most PC or AT compatibles. Basically, the chip set provides
support logic for the processor, transforming instructions and
signals from the processor into signals that can be understood
by other components of the system and vice versa. Typical chip
sets now operate in four or five main areas:
•The bus controller chip carries signals from the processor to
the system bus. It provides timing and arbitration signals for the
bus and, when necessary, performs buffering to feed signals
along the bus so they won't conflict with each other.
•The peripheral controller chip generally controls hard and
floppy disk drives and, often, the parallel port. It controls the
flow of data between the processor and these peripherals.
•Memory-control chips perform similar functions for the
RAM and ROM in asystem, physically fetching data from the
RAM and returning it to the processor. They also control memory refresh, passing signals to periodically update memory so
the RAM contents don't fade.
•There is usually an I/O chip that controls serial I/O and,
sometimes, the parallel port and other peripheral devices in the
system.
•Finally, most chip sets now include adisplay controller in
some form. This may be combined with the I/O chip in the case
of asimple monochrome display but is more commonly aseparate VGA controller chip.
continued
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orrect
clocking is more important
to amicrocomputer than asteady
heartbeat is to the human body.

Most chip sets also control timing for the whole system, including the processor. They take signals from the system's
clock crystals and use them to keep the various parts of the system operating in sync. This is probably the single most important function of the chip set, since correct clocking is more important to amicrocomputer than asteady heartbeat is to the
human body. Chip sets also usually control parity generation,
accesses to memory, shadowing RAM and ROM, data and address buffering, and other less important functions.
Currently, most computers use three or four chips to control
these functions. However, several companies have announced
that they have integrated all of them onto asingle chip. This
allows manufacturers to build systems using aprocessor, achip
set on one chip, some RAM chips, and various other nonsilicon
electronic devices. Such high levels of integration are allowing
manufacturers to make system boards that are only afew inches
on aside. This means that it's possible to fit all the other components of asystem—slots, disk drives, and the power supply—
into amuch smaller box than what used to be needed.
Today's Laptop
The average laptop today is an AT compatible with afloppy disk
drive and ahard disk drive. It has aflat-panel LCD screen,
which may be either high-quality CGA or low-quality VGA.
There are numerous problems with building such systems,
which is why far fewer companies are making laptops than
there are companies making desktop systems.
The first issue is size. Generally speaking, the smaller the
laptop, the more successful it will be. But it takes more engiPhoto 1: The high levels
of integration in Intel's
386SL and 82360SL chips
allow all the basic
components of acomputer
to fit on this 4- by
6-inch motherboard, an
experimental design for
palmtop systems.
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neering expertise to put all the components of adesktop system
into aunit that will fit on your lap. Manufacturers want chip
sets that are highly integrated so the motherboards will be more
compact and take up less space. They also want chip sets to be
flexible, making it easier to design aboard layout that works
well with the physical design of the system.
The next issue, and probably the most important, is power.
This is the issue that drove the development of special chip sets
for laptops, and it is the area that manufacturers almost uniformly focus on. Manufacturers either use aDC-to-DC converter to ensure agood-level voltage from the power supply to
the system, or they try to supply agood voltage directly, in the
form of ahigh-quality battery pack.
The battery approach is alittle more risky, especially when a
battery starts to run out. As power gets low, power levels can
fluctuate. To avoid permanent damage to the system, manufacturers must use components that are more resistant to voltage
fluctuations (and therefore more expensive). The disadvantage
of using aDC-to-DC converter is that it has asmall power overhead and decreases overall battery life by about 15 percent. In
both cases, manufacturers try to extend the battery life as long
as possible.
In addition, many components of alaptop system are sources
of heavy power drain. The clearest example is abacklit LCD
screen. Although backlighting makes the screen much easier to
read, it drains asignificant amount of power from the system.
Chips & Technologies, perhaps the biggest chip-set manufacturer, estimates that under the best conditions the backlight
uses about 12 percent to 15 percent of the system power.
A simple solution—found early on by the chip-set manufacturers—was to switch the backlight off when it wasn't needed.
To do this, most chip sets monitor keyboard activity and turn
off the backlight (and often the whole display) if you don't hit a
key within acertain period of time. This solution, while saving
power, has its problems. If you're simply looking at the screen
thinking about what to do next, or if the system is performing a
long and difficult calculation, turning off the backlight may not
be desirable. Some chip sets are designed to monitor processor
and video activity to determine when the backlight and display
should go off.
Chip sets can also save power by powering down the whole
system when it is not being used. This is not the same thing as
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turning the system off. Most laptops now have the ability to suspend and resume operation. They do this by powering down the
entire system except memory and the processor—or even everything but the memory, if they take the trouble to store processor
values in memory first. This technique is usually under the direct command of the user or kicks in after prolonged periods of
inactivity.
Similarly, some disk drive manufacturers have now put lowpower and power-down modes of operation into their drives.
Chip-set makers are starting to support them by having their
chip sets put hard disk drives into idle when they are not used,
or even sometimes powering them down.
Following the trend toward using lower-power components,
chip-set makers now provide versions of their chip sets that
consume less power. These, of course, are more expensive, as
are the chip sets that include power-saving features. Memory
makers are also bringing out DRAM chips that need to be refreshed far less often. Chip-set manufacturers have not yet
brought out many products to support these, but more should be
available soon.
Controlling Displays
Another issue for laptop makers is what display to use. Users
are voting for higher-quality displays by buying systems that
have them. To meet this demand, chip makers are now supplying low-power VGA chips as part of their laptop chip sets.
Closely linked with the display is the question of the user interface. For most laptop users, this means the keyboard and
DOS. However, since the advent of 386SX-based laptops, users
have begun to use graphical user interfaces, such as Windows
3.0. This means that they will also want pointing devices, such
as mice. Some systems now have built-in devices, such as trackballs, that let you control these graphical environments more
readily.
Many manufacturers foresee pen-based and voice-based interfaces as the way forward for laptops, and perhaps for all
computers. These kinds of interfaces and the applications driving them will require more computing horsepower—at the very
least, a386SX. The added horsepower in turn requires more
power to drive it, taking manufacturers back to the question of
power consumption.
Working Together
One last big issue remains for the makers of laptop chip sets:
compatibility. This may seem trivial, but the specialized chip
sets for laptops, particularly in the power management area,
put an added strain on the processor and operating system. In
particular, system logic chips make tremendous use of hardware interrupts to the processor to coordinate and deliver all
the signals to and from the processor. Every interrupt slows
down some other operation of the processor by asmall margin.
Power management features slow the processor down a lot,
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286LX has aCPU-shutdown mode that turns off the 80C286
even save usage patterns for different applications to customize
portion of the chip, and astandby mode that turns off all system
SmartSleep for the application being run.
clocking except for DRAM refresh. DRAM refreshing is stagStandby modes turn more of the system off—everything exgered so that the power drain is more constant and peak current
cept the memory, which could be slow-refresh memory. This
demands are reduced. This chip is extremely well integrated
mode can save over 95 percent of the power required by full
and could be used to build alaptop with fewer than 20 chips on
operation. Chips & Technologies claims that its combination of
board, including DRAM.
low power consumption, SmartSleep, and other power-saving
However, as advanced as this solution is, it doesn't save
devices can extend the battery life of atypical laptop by athird
enough power to dramatically increase battery life. Chips &
or more.
Technologies is taking an approach that, while similar, uses
more on-chip intelligence to examine power usage and deterIntel's Solution
mine the best way to turn off parts of the system to reduce
Most chip-set solutions may now be obsolete, however. Intel
power requirements but keep the system operating efficiently.
has recently introduced anew version of the 386SX processor,
The new CHIPSlite chip set (see the figure) offers aless wellthe 386SL, designed for laptops. It is slightly faster than the
integrated solution that should, however, perform better at
386SX and works with the 82360SL, anew companion chip
power management.
that provides the Industry Standard Architecture bus architecThe CHIPSlite chip set uses between five and seven chips. It
ture and most of the necessary I/O for asystem.
features Chips & Technologies' own BIOS, which includes
The 386SL (see photo 2) has several unique features. It has
power management routines. The chips provide address bufintegrated cache memory control, consumes less power, and is
fers, address and data multiplexers, aspecial power manageastatic design. It also includes ahigh-speed peripheral bus that
ment chip, an integrated BIOS, aperipheral interface, an I/O
is intended for use with high-performance graphics, Flash
interface, and akeyboard controller.
memory, and disk systems.
The important chip in this set is the 82C641 power manageHowever, the 386SL's biggest innovation is the addition of a
ment chip. It supports sleep modes, standby modes, automatic
new system management interrupt (SMI) and separate system
backlight shutoff, modem ring, and slow-refresh DRAMs. The
management memory and I/O address spaces. This new inter82C641 uses anew refresh technique that reduces power rerupt is transparent to the rest of the processor and to any operatquirements, and you can program it to power on at apreset
ing system running on the processor. It is designed for use by
time.
hardware manufacturers who want to program in power manHowever, what sets the 82C641 apart is a technique that
agement features. The SMI provides the ability to suspend and
Chips & Technologies calls SmartSleep. SmartSleep is an adresume operations, send peripherals such as hard and floppy
vanced algorithm that makes astatistical analysis of how often
disk drives into standby modes, control the CPU clock speed,
an application polls the keyboard. It looks at the number of and control uninterruptible power supplies. The SMI can be excalls between certain time periods and then sets minimum and
ternally programmed so that manufacturers can add their own
maximum values. It then sets aspread of values to determine
extensions for any form of power management.
when it is safe to put the system into sleep mode.
The SMI is ahardware-level interrupt that takes priority over
Sleep mode conserves power by stopping or slowing clocks
all other interrupts on the system. As such, it could conceivably
to the CPU, taking advantage of the CMOS property that
be used for functions other than power management. Intel
CMOS gates do not consume power except when they are
claims that, despite the obvious performance penalty for the
switched. Stopping or slowing the transitions thus reduces the
rest of the processor when the SMI takes over, the overall peramount of power used.
formance of the 386SL is better than that of the 386SX. Intel
The 80C286 processor is astatic chip that can keep values
also anticipates that using these chips and other low-power
even when stopped, so sleep modes on 286-based laptops actuparts could extend the battery life of asystem by 50 percent.
ally stop the CPU altogether. The 386SX and 386DX chips are
Intel has also put power management facilities into the
dynamic and therefore need to be refreshed by clocking. This
82360SL support chip (see photo 3), which includes timers,
can be done at speeds as low as 2or 4MHz—rather than the
controls I/O, and has event recognizers to trigger the SMI for
usual 16 MHz or higher—saving aconsiderable percentage of the 386SL. It also can support Intel's Flash memory system,
the power consumed by the processor.
powering acomputer for several weeks when in suspend mode,
All these transitions take place so fast that it is often safe to
rather than the usual few hours.
put the processor into sleep mode between keystrokes while a
user is typing. Thus, using sleep modes effectively can save a Good Things in Small Packages
considerable amount of power. However, sleep modes must be
Chip manufacturers are currently prototyping chips that will be
used carefully because it is conceivable that some event may
smaller and more efficient and will feature even higher levels of
occur while the processor is asleep. For example, an extremely
integration than today's chips offer. In the near future, you can
rapid typist might lose keystrokes if the processor went too
expect to see asingle-chip AT that will allow powerful systems
quickly into sleep mode. Chips & Technologies estimates that
to fit into very small packages. Features like Intel's SMI will
up to 35 percent of system power is saved when it is operating in
allow portables to incorporate new power-saving techniques
sleep mode.
and other management functions.
It is clear that carefully planned sleep modes can save conIt's only been in the last few years that manufacturers have
siderable power and protect users from losing data. Most chip
taken laptop chip-set technology seriously, and already great
sets take aconservative approach and use sleep modes only
advances have been made. It seems likely that chip sets will
when acertain interval has passed without keyboard activity.
soon be able to make up for battery-life limitations and dramatThe Chips & Technologies SmartSleep technique allows the
ically extend the lives of portable computers. •
system to analyze usage patterns and intelligently determine
when to turn sleep on and off. The algorithm is coded in firmOwen Linderholm is anews editor for BYTE in San Francisco.
ware on the 82C641 chip and is user-configurable. You can
He can be reached on BIX as "owenl."
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RELATIONAL
DATABASES:
THE REAL STORY
Are you sure you're using arelational database manager?
Think again.
Steven J. Vaughan-Nichols
ave you noticed that every food product in the
land is now advertised as being " light"? It
doesn't matter at all if there is any truth to the
claims. Light is one of the new buzzwords, so
everyone is using it.
Of course, food vendors aren't the only ones to play fast and
loose with language. Computer companies do the same thing.
Computer vendors use hype phrases like "turbo" and "objectoriented." One term with aprecise definition, relational database management system (RDBMS), has been bandied about so
much that even veteran computer users have lost track of
its meaning. Companies have
been using this phrase for
years. There's only one problem: Few programs even
come close to being relational
database managers.

H

A Rose by Any
Other Name?
Even database professionals
believe that an RDBMS is any
program that can access more
than one database at atime.
Nothing could be further
from the truth. Just because a
program allows you to view
two different tables with its
procedural language doesn't
mean it's relational.
The sad thing is that there's
no real excuse for this confusion. The relational database
model has been around since
1970, when Edgar Codd, then
an IBM researcher, introILLUSTRATION: DAVE CUTLER © 1990

duced it to the world in his classic Communications of the ACM
paper entitled " A Relational Model for Large Shared Data
Banks."
Since then, Codd and his colleagues have been beating the
drum for RDBMSes, both within and outside the walls of IBM.
To make certain that everyone got the idea, Codd summed up
the definition of RDBMS in a set of rules (see the text box
"Codd's Commandments" on page 322).
In away it's funny that so many programs try to wrap themselves in the RDBMS mantle. During its first years of existence, nobody except Codd
and his followers supported
the RDBMS model. The concept, based firmly on mathematical theory and predicate
logic, was disliked for its
break with traditional database thought. It was reviled as
being too theoretical. Many
said that it would never be
practical.
The prevailing database
model of the day was the hierarchical model. In this stillpopular system, data is stored
in atree structure, and every
data element is defined as being a member of a group.
These groups are themselves
data elements and can be
members of a higher group.
Under this scheme, your ZIP
code is adata element that is
part of another data element,
your address. These elements
could then be apart of another
data element—amailing list,
DECEMBER 1990 • BYTE

321

FEATURE
RELATIONAL DATABASES: THE REAL STORY

Codd's Commandments
Tn the

late 1960s, Edgar Codd was
1 an IBM researcher who questioned
the way DBMSes were designed. Over
time, he became disgusted with the prevailing database theories of his day and
decided to try to improve the situation.
From his efforts, the relational model
was born. As his model grew more popular, he was dismayed by the fact that
DBMS designers were adopting only the
word relational and ignoring the rest of
the relational model. It was then that he
formulated rules to define exactly what
arelational DBMS is.
In theory, an RDBMS must meet
Codd's rules or it isn't arelational database manager. In practice, most relational databases implement only some
of these rules. Building atrue RDBMS
is easier said than done. A full discussion of Codd's rules is beyond the scope
of a single article, but here is abrief
summary of Codd's commandments:
Rule 0: Any RDBMS must be able to
manage databases entirely through its
relational capabilities. If a DBMS depends on record-by-record data-manipulation tools, it's not truly relational.
Rule 1: All data in arelational database is explicitly represented (at the logical level) as values in tables. Data cannot be stored in any other way.
Rule 2: Every data element must be
logically accessible through use of a
combination of its primary key value,
table name, and column name.
Rule 3: Null values are explicitly supported. Nulls represent missing or inap-

plicable information.
Rule 4: The database description, or
catalog, is also stored at the logical level
as tabular values. The relational language—Structured Query Language
(SQL), for instance—must be able to act
on the database design in the same manner in which it acts on data stored in the
structure.
Rule 5: An RDBMS must support a
clearly defined data-manipulation language that comprehensively supports
data manipulation and definition, view
definition, integrity constraints, and
transactional boundaries and authorization. SQL is the most well known of
these languages.
Rule 6: All views that can be updated
must be updatable by the system. This is
amajor stumbling block for would-be
RDBMS designers. Many implementations don't allow updatable views at all.
Those that do have many restrictions on
when aview can be updated. In atrue
RDBMS, most, though not all, views
would be updatable.
Rule 7: An RDBMS must do more
than just be able to retrieve relational
data sets. It has to be capable of inserting, updating, and deleting data as arelational set. Many RDBMSes that fail
the grade fall back to asingle-recordatatime procedural technique when it
comes time to manipulate data.
Rule 8: Data must be physically independent of application programs. The
underlying RDBMS program, or "optimizer," should be able to track physical
changes to the data. For instance, an

for instance. These structures can grow quite complicated and
require pointers and indexes to properly track information.
The " Real" Thing
RDBMSes take amuch simpler view of data. In arelational
database, two-dimensional arrays of rows and columns hold all
the information. This structure seems too easy, and, to some
extent, that criticism is valid. Not every kind of information can
be conveniently accessed under an RDBMS. Imaging information, for instance, doesn't easily fit into an RDBMS's neat patterns of data. Still, an RDBMS works fine for most textual or
numeric data. Although an RDBMS's structure may be simple,
its inherent data-retrieval and manipulation powers are unparalleled.
In part, an RDBMS's theoretical underpinnings allow for
easy coding. In a relational system, for example, finding
records between two points (say, all names in an alphabetical
list between " Vau" and " Vo") is abreeze. The same search in
conventional databases requires many record-by-record comparisons.
322
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RDBMS's application programs should
not have to change when an index is
added to atable.
Rule 9: Whenever possible, applications software must be independent of
changes made to the base tables. That is,
RDBMS programs should not need to be
modified to reflect any changes in the
underlying data tables. For example, no
code should need to be rewritten when
tables are combined into aview.
Rule 10: Data integrity must be definable in the relational language and
stored in the catalog. This law is another one that has proved difficult to put
into practice. Data-integrity constraints
can be built into applications. However,
this approach is foreign to the intent of
the relational model. In this model, data
integrity should be inherent in the database design.
Rule 11: An RDBMS has distributional independence. This is one of the
more attractive aspects of RDBMSes.
Database systems built on the relational
framework are well suited to today's
client/server database designs.
Rule 12: If an RDBMS has asinglerecord-at-a-time language, that language cannot be used to bypass the
integrity rules or constraints of the relational language. Thus, not only must an
RDBMS be governed by relational
rules, but those rules must be its primary laws. Simply tacking SQL onto a
database program won't turn it into arelational database any more than painting racing stripes on aVW Bug turns it
into aFerrari.

In an RDBMS, even the most complicated data relationships
can be reduced to 2-D table formats via data normalization, a
data-analysis process used to find the simplest possible data
structure for a given collection of information. This format
makes changing and displaying information far easier than it is
under ahierarchical system.
An RDBMS is a fundamental improvement over most
DBMSes because you can add, delete, or change data throughout an entire database by treating it as asingle set. Ordinary
database managers require record-by-record updates that can
drastically slow performance.
Ingres, Oracle, R:base 3.0, and IBM's mainframe-driven
DB2 all attempt to meet the demands of the RDBMS model. At
one time, Codd stated that an RDBMS needed to meet only
seven of his rules. By that standard, some have been successful.
Since then, Codd has declared that all his commandments must
be met before adatabase manager can be called " relational."
So far, none has, although afew have come close. The RDBMS
concept sounds easy, but its full implementation is more difficult in practice than in theory.
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A

n RDBMS

must meet Codd's rules
or it isn't arelational
database manager.

Playing by the Rules
The fundamental rule of an RDBMS is that all information
must be manageable entirely through relational means. On the
logical level, then, everything in arelational database must be
represented by values in tables. Here is where many database
managers fall short. It is all too tempting for database designers to take ashortcut in data representation or manipulation for
the sake of short-term efficiency. Unfortunately, this easy road
leads quickly away from the basic model.
Other rules reinforce this concept. In atrue RDBMS, the
database description, or catalog, must be contained in tables
and controlled by the data-manipulation language.
Perhaps the most troublesome rule in relational theory is the
one dealing with null values (rule 3). In an RDBMS, nulls represent missing or inapplicable data, and they are avital part of

the relational concept. But nulls aren't the same thing as empty
or blank fields or the concept of zero.
Nulls represent information that isn't known at the time of a
record's creation or modification. For instance, a hospital
keeps birth records. Sometimes parents don't have afirst name
for their new offspring. The baby could be given afalse name,
such as "John Doe" or " Smith's daughter," and the record
could later be changed to the real name. This method will
work, but it makes both the updating and the reporting of
records more complicated. Under an RDBMS, any missing information is represented by anull value.
But even within relational theory, there is no agreement on
how to manipulate record sets containing null values. Debate
continues on how to handle nulls. Since this question is at the
heart of Codd's theory, it can't just be disregarded.
Structured Query Language, the most popular relational language, identifies primary record keys by the combination of
their unique identities and by being " not null." Codd has further muddied the waters by suggesting that two types of nulls
should be recognized. One would represent missing information, and the other would represent inappropriate data. There's
no sign that adefinite answer to this thorny question will be
forthcoming anytime soon.
Another rule that is difficult to implement is that an RDBMS
must have distributional independence. In other words, the data
manager must be able to cope with distributed databases. In an
RDBMS, data should be independent of hardware architecture
and physical location. A true RDBMS would be able to display a
view on your screen made up of atable from your PC and an-
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other table from aVAX located across the country.
Distributed database systems are an area in which developers
are making rapid progress. Companies are rushing to bring distributed database managers to market. LAN database administrators lust after the power they provide; thus, database servers
and clients are the hottest products in the DBMS field. The
RDBMS model is well suited for this development, because the
relational model's simple design and data-integrity rules have
made it the cornerstone of most distributed databases.

alking
about database theory
is like talking about
religion or politics.

The Best of Both Worlds?
Is it possible to combine the best features of an RDBMS with
other systems? Many software companies have thought it could
be done. They have tried to put acoat of relational paint on top
of other systems. Codd addresses this in his final rule, the gist
hardware support, RDBMSes run extremely slowly.
of which is that an RDBMS can have both relational and ordiMost hierarchical database managers work quite well within
nary single-record-at-a-time elements. A relational system,
their theoretical constraints. In point of fact, most database
however, must be governed by the logic of the relational model.
programs, including such popular favorites as dBASE, FoxPro,
The reason why Codd devised his final rule is that the relaClipper, Superbase, and Paradox, owe more to the conventiontional model is different from other ways of viewing and maal database model than they do to the relational one.
nipulating data. Therefore, atrue hybrid system could never
Still, as time goes by, the theoretically superior relational
produce the full gains promised by relational theory.
model will be successfully implemented on more platforms.
In some circles, talking about database theory is like talking
Only then will there be products that can honestly be labeled as
about religion or politics: You're sure to have an argument. I being relational. Until that time, the best one can say of most
favor the relational model, but I'm the first to admit that it does
programs is that they include some relational features. •
have some problems—like nulls—that need aclearer definition.
RDBMSes have one practical problem as well. They require
Steven J. Vaughan-Nichols is afreelance writer and programcomparatively large amounts of RAM and disk storage. To put
mer/analyst for Bendix Field Engineering Corp. (Seabrook,
it more bluntly, they are resource hogs. Without sufficient
MD). He can be reached on BIX as "sjvn."
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ATISFIED.
"I would like you to know how pleased we are with the
CSS Labs equipment installed on our network. Your unique
design has allowed us to grow the services to our users
beyond what was planned in our budgets." "... the higher
performance and reliability has been commented on by
the network users." "... Also, please extend my sincere
thanks to your technical support staff for their fantastic
response in resolving our recent compatibility issue."
"...My staff was amazed that the solution was delivered
the next day! This type of service is rare in the industry."
—Roger Spangler, Network Service Manager, Fujitsu America, Inc.
"...ample provisions for drive and add-on board expansion
make this system afine choice in network or multiuser
applications."—PC Magazine

When you're evaluating anew system, it helps to know
what experience others have had. CSS Laboratories' customer
list is along and happy one. Not to mention the computer
press, who have also had some nice things to say.
These people all agree, that CSS systems don't just perform well, they offer unsurpassed reliability and compatibility.
Add to this our reputation for customer service, and you can see
why people are recommending us. For dealer information, call
1-800-966-CSS1. Find out why we call CSS Laboratories
"A Solid Investment."
CSS logo, CSS Laboratories, ASolid Investment, MaxSys are trademarks of CSS Laboratories. Inc. All other
brand naines and product names are trademarks or registered trademarks of their respective owners.
01990 CSS Laboratories, Inc.

"Our records confirm that over 25,000 CSS boards are
in the field now, and judging by the low rate of return,
their performance and integration in our systems, is
outstanding."
—Bob Ziegler, Purchasing Manager, Datamedia Corporation
"... the combination of large- and small-record test
results makes it quite impressive over the full range of
data-handling hurdles." "Apparently CSS has found some
semi-magical combination of medium technology that
will yield sterling performance..."
—PC Magazine
"... agreat example of aPC on steroids." "This machine
is more than the sum of its parts. Power file server
builders should keep an eye on CSS."—LAN Times
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HP BASIC

YEs

YES

IEEE- 488 GP1B (HP- 1B), RS- 232 Instrument Control
Integrated Environment: Mouse, Editor, Debugger, Calculator

YES

Supports 16 Megabytes of Memory (breaks DOS 640K barrier)

YES

YES

Engineering Math: Matrix Math, Complex Numbers

YES

YES

High Level Graphics: Screen, Plotter, Printer

YES

YES

Structured Programming with Independent Subprograms

YES

YES

Runs on Industry Standard Personal Computers

NO*

YES

Industry Standard Graphic Printer Support: Epson, IBM, lasers, etc.

NO

YES

Industry Standard Network Support: Novell, IBM, Microsoft, NFS, etc.

NO

YES
YES

Industry Standard IEEE-488 Support: National Instruments, lOtech, etc.
Exchange data files with Industry Standard PC ápplications

NO*

YES

No- charge Telephone Technical Support

NO

YES

Instant on-line HELP system

NO

YES

YES

NO

ACostly Situation. Every engineer needs the power and features of a "Rocky Mountain" BASIC workstation, but not everyone can
have one. They simply cost too much. Fewer workstations, less productivity The Best Way. itansEra HTBasic software provides the
only way for serious technical computer users to turn their PC into aworkstation without having to add costly hardware. Powerful
workstations for everyone means greater productivity Extraordinary Versatility In addition, 'fransEra HTBasic works with the
Industry Standard Personal Computer hardware, software, and networks. It even allows you to easily exchange data between your
favorite DOS programs and the files you create in the BASIC workstation environment All at afraction of the cost of other
solutions.
More compatibility More versatility More possibilities.
TÉMISEra
Less expense. Less hassle.
'lb find out more, call 1-801-224-6550.
En g
ineerin gExcellence for 15 Years'
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CONCURRENT C
A language for programming
multiprocessor systems
Narain H. Gehani and William D. Roome
oncurrent C is an upward-compatible superset
of C that provides parallel programming facilities. Concurrent (parallel) programming has
become increasingly important because multicomputer architectures, particularly networks
of microprocessors, have become attractive alternatives to traditional mainframe computers.
There are some good reasons for programming in alanguage
that supports concurrent processing:
• Concurrent programming languages usually provide the
structure and have aconvenient notation for writing programs
for systems in which many events occur at the same time (e.g.,
operating systems, real-time systems, and database systems).
•A concurrent application is best expressed with the concurrency stated explicitly; otherwise, the program will not reflect
the application's structure.
•Concurrent programming makes the best use of multiprocessor architectures.
•Concurrent programming can reduce program execution
time even on uniprocessors, by allowing I/O operations (usually with DMA and an independent I/O processor) to run in
parallel with computation.
Concurrent programming has only one disadvantage: It adds
complexity to a programming language. On the other hand,
writing aparallel application in asequential language requires
writing code to simulate the parallelism, anontrivial task that
requires knowledge of the hardware, the operating system, and
the interprocess-communication facilities. Tailoring the application to specific hardware and system software results in code
that is difficult to port to adifferent computer system.
A System of Processes
A Concurrent C program consists of aset of processes that execute in parallel and that interact with each other by sending
messages. Messages are sent to and replies are received from

another process by calling transactions associated with the
process.
At Bell Labs, we designed Concurrent C to harness together
numerous computers. We picked C as the basis for our work on
parallel programming because it is an immensely popular language and we use it. However, since it does not have parallel
facilities, we needed to enhance it. Our objectives were
•to provide aconcurrent programming language that can be
used for writing systems on genuinely parallel hardware,
such as anetwork of microprocessors or workstations;
•to provide atest-bed for experimenting with high-level
concurrent programming facilities; and
•to design apractical concurrent programming language.
Our first implementation of Concurrent C was done in 1984
and 1985. Since then the language has evolved; it has been integrated with C++ and is now in afairly stable state.
In this article, we will give an overview of Concurrent C and
Concurrent C ++ . Specifically, we will discuss the selection of
the concurrent programming model and some of the initial design decisions, summarize the concurrent programming extensions to C, describe in detail the important facilities in Concurrent C, illustrate the use of Concurrent C with some examples,
discuss the integration of Concurrent C with C++, and summarize our experience using Concurrent C. We will assume
that you are familiar with C or C++.
Selection of the Concurrent C Model
We selected the extended rendezvous (
or transaction) concept
for Concurrent C. A rendezvous is an interaction of two processes when they establish apoint of synchronization, exchange
information, and then continue their individual activities. A
simple rendezvous involves only unidirectional communications, whereas an extended rendezvous allows bidirectional information transfer using only one rendezvous.
After the synchronization is established, information is
DECEMBER 1990 • BYTE
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Listing 1: The specification for the lockMngr process.

Listing 3: Using the
in italics.

typedef long lockid;
process spec lockMngr()

#include " lock.h"

trans void lock(lockid id);

/*wait

if busy*/

lockMngr process.

Pseudocode is

main()

trans void release(lockid id);
process lockMngr lm;
lockid id;
lm = create lockMngr();

Listing 2: The body of the

lockMngr

process.

enclude " lock.h"
process body lockMngr()

lm.lock(id);
access Item;
lm.release(id);

lockid xid;
for (;;)
select
accept lock(id) suchthat(isfree(id))
xid = id;

to the server, without going through an intermediate buffer,
and the server's reply can be copied directly to the client. Thus,
the synchronous model saves space and time.

lock(xid);

Despite the theoretical equivalence of the asynchronous and
synchronous message-passing models, some users of Concurxid = id;
rent C have apreference for asynchronous message passing beunlock(xid);
cause it maximizes concurrency. The debate over synchronous
and asynchronous message passing has been the subject of
much controversy among researchers. Preference for either can
/*isfree(id) returns true if id is unlocked*/
become areligious issue.
/*lock(id) locks id*/
Reacting to this preference, we decided to take another look
/*unlock(id) unlocks id*/
at asynchronous message passing. Eventually, we came to the
conclusion that asynchronous message passing can indeed be
beneficial in many situations. Consequently, we extended Concurrent C to provide this kind of message passing.
copied from the process requesting service—the client—to the
Some final comments about shared memory are in order.
server. The client process is then forced to wait while the server
process performs the requested service. Upon completion of First and foremost, we wanted Concurrent C to allow (and encourage) programmers to write portable programs that will run
the service, the results, if any, are returned to the client, which
efficiently on multiprocessors with or without shared memory.
is then free to resume execution. From the client's viewpoint,
This is why we chose amessage-passing model and why we
an extended rendezvous is just like afunction call.
have not added any language constructs for dealing with shared
Initially, we considered several categories of concurrent promemory or for simulating shared variables in a nonsharedgra mming models:
memory environment.
On the other hand, we did not want to forbid programmers
•those based on shared memory;
from
using shared memory altogether, as long as they accept
•those based on asynchronous (nonblocking) message passing;
the resulting limitations on portability. If we tried to prevent
•those based on synchronous (blocking) message passing; and
the use of shared memory in ashared-memory multiprocessor,
•acombination of message passing and shared memory.
programmers would just refuse to use Concurrent C. Therefore, Concurrent C does not forbid processes from referencing
We rejected the shared-memory models because we wanted
global variables, nor does it forbid processes from exchanging
Concurrent C programs to run efficiently on nonshared-memory multiprocessors, such as workstations connected by a pointers. However, programmers do so at their own risk; such
programs will not work as expected unless run on acomputer
LAN. That left us with asynchronous and synchronous meswith shared memory.
sage-passing models. These two models are equivalent in that
either set of primitives can be implemented using the other. We
Overview of Concurrent C
eliminated the asynchronous model for the following reasons:
Concurrent C extends C for parallel programming by providing
facilities for
•Most interprocess interactions are synchronous, not asynor

accept release( Id)

chronous: The client requests aservice and waits for it. This
matches the synchronous model perfectly. Thus, while the
asynchronous model is more flexible, few people would actually use this extra flexibility.
•A synchronous model can be implemented more efficiently
than an asynchronous model for which data must always be
copied into and then out of amessage buffer. For the synchronous model, data can be copied directly from the client process
328
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•specifying process types;
•creating processes;
•specifying the processor on which aprocess is to run;
•specifying, querying, and changing process priorities;
•synchronous and asynchronous transactions;
•delays and time-outs;
•interrupt handling;

FEATURE

CONCURRENT C

•waiting for aset of events, such as transactions;
•accepting transactions in auser-specified order;
•process abortion; and
•collective termination.

Listing 4: The specification for diskScheduler.
typedef enum { D_READ, D_WRITE} opcode;
process spec diskScheduler()

A Lock Manager
You can get ataste of Concurrent C by seeing how you might
implement alock manager for large collections of items. In this
demonstration, client processes can lock and release items. If
an item is already locked, aprocess requesting alock on this
item waits until the item is released. Listing 1is the specification of the lockMngr process. This specification declares two
transactions: lock and release, which other processes can
call to set and release locks.
Listing 2is the body of the locieingr process. This process
accepts alock request whenever the requested item is free, and
always accepts release requests. Functions is free, lock, and
unlock manipulate alock table. Only one process, lockhingr,
calls these functions, so they do not have to worry about concurrent access to the lock table.
Listing 3illustrates how alockPingr process can be created
and used.

trans void request(long blkno, opcode op, char * buf);

Listing S: The body of diskScheduler. Pseudocode is
in italics.
#include " disk.h"
#define BLK_CYL ( 19*32) /* blocks per cylinder*/
#define CYL(x) (( x)/BLK_CYL) /* cylinder number*/
#define ABS(x) (( x)>0?(x):-(x))
process body diskScheduler()
lot pos = 0, phase = 1, dir;
for (;;)
select {

A Simple Disk Scheduler
Listing 4is the specification for adisk scheduler that uses the
"elevator" algorithm. It is the same algorithm used to control
elevators in high-rise buildings. An elevator alternates between
handling all the calls from passengers wanting to go up and all
the calls from passengers wanting to go down. This same algorithm implemented as adisk scheduler first handles all the calls
to move the disk head in one direction. Then when there are no
more such requests, the algorithm changes direction and accepts requests in the other direction. The elevator algorithm
eliminates long delays in handling requests for cylinders at the
edges of the disk.
The specification of the diskScheduler process declares
one transaction, request, that can be called by other processes
to read data from or write data to the disk. The body of the
diskScheduler is in listing 5. The blkno parameter is the logical-disk block number for the block to be read or written.
The Concurrent C implementation of this scheduling algorithm has two phases. In phase 1, the scheduler does not have a
current direction; all pending requests have already been handled (or none have yet been issued). The scheduler starts in
phase 1and returns to phase 1when it again has no pending
requests. In phase 1, the scheduler accepts the request for the
cylinder nearest to the current disk head position. The scheduler moves the disk head in the direction of that cylinder, handles
the request, and enters phase 2.
In phase 2, the scheduler has acurrent direction; it moves the
head in this direction, accepting requests as it goes (see listing
5). The variable phase indicates the current phase, and in phase
2, the variable dir indicates the current direction.
The select statement has two alternatives: an accept alternative and aguarded immediate alternative. If the process has
an outstanding transaction call that satisfies the accept alternative, the select statement takes that alternative. If not, and if
the guard is true (i.e., it is nonzero), then the select statement
takes the immediate alternative. And if the guard is false, the
select statement waits for atransaction call to arrive.
The accept alternative has a suchthat clause. In phase 1,
any request satisfies this clause. In phase 2, only requests for
the current cylinder or those for cylinders in the current direction satisfy it. Of those requests that satisfy the suchthat
clause, the by clause selects the one that is nearest to the current

accept request(blkno, op, buf)
suchthat(phase == 1

HCYL(blkno)

== pos

H CYL(blkno)>pos == dir)
by(ABS(CYL(blkno)-pos))
if ( CYL(blkno)

1= pos) {

dir = CYL(blkno) > pos;
phase = 2;
Pos = CYL(blkno);
seek to pos;
start disk operation;
wait for disk operation to complete;
1
or ( phase == 2):
phase = 1;

cylinder. Once arequest has been accepted, if it involves disk
movement, the scheduler sets the current direction and shifts to
phase 2. The scheduler then does the disk operation. The immediate alternative is executed only when the scheduler is in
phase 2and when there are no pending requests that satisfy the
suchthat clause. The immediate alternative returns the scheduler to phase 1.
Note that the scheduler does not poll. If the scheduler is in
phase 1and there are no pending requests, the scheduler waits
for arequest to arrive. When the scheduler is in phase 2, the
immediate alternative is open and will be taken when there are
no requests that satisfy the accept alternative. The immediate
alternative returns the scheduler to phase 1. This closes the immediate alternative and causes the scheduler to wait for the next
request.
Concurrent C ++
Concurrent C, as a compile-time option, also works with
C ++ , an object-oriented superset of C. Although data-abstraction facilities are important for writing concurrent programs,
we did not provide them in Concurrent C because we did not
want to duplicate the C ++ research effort. Instead, we decided
that we would eventually integrate C++ and Concurrent C
DECEMBER 1990 • BYTE

329

FEATURE
CONCURRENT C

A

process

that is called by many clients
can become abottleneck.

facilities to produce alanguage with both data-abstraction and
parallel-programming facilities. This was a pragmatic decision. We decided that it would be better if it had the same data
abstraction as C++ because this would make the new language
upward-compatible with C++ and would then be more attractive for C++ users interested in writing concurrent programs.
Both C++ and Concurrent C have been implemented as C
preprocessors. Anticipating the need for eventually merging
C++ with Concurrent C, we used the C++ preprocessor as the
starting point for the Concurrent C preprocessor. We also tried
to use syntax for the concurrent programming facilities that was
similar in spirit to the class syntax.
For example, as in C ++ , parameter types must be explicitly
specified. A compile-time option determines whether the Concurrent C preprocessor accepts just Concurrent C or Concurrent C ++ .
Our goal was to accept both languages. Our reasoning for
having both was to maximize our audience and at the same time

Laptop
External SCSI Hard Drive

keep up with the evolutions of C. Many potential users of our
concurrent programming extension know C but not C ++ . We
thought that many of those programmers would be reluctant to
use our work if they first had to learn C ++ . And programmers
who know C++ would be reluctant to use any programming
language that did not provide data abstraction and would consider Concurrent C astep backward from C ++ .
Using Classes vs. Processes
Classes and processes are both abstraction facilities. You can
use processes to implement abstract data types, such as queues
and complex numbers, which are typically implemented using
classes. However, this can be very expensive in terms of computer resources, because processes incur additional run-time
overhead for context switching and process scheduling.
Some abstractions cannot be implemented as pure classes
and must be implemented with processes (e.g., inherently parallel applications, such as operating systems; programs for controlling robots; and embedded tactical systems for airplanes).
Objects that are shared by multiple processes can be encapsulated in aprocess to enforce sequential access. For example,
you can enclose aqueue shared by many processes within aprocess to ensure that items are added to and removed from the
queue one at atime.
So, when designing a new data abstraction, you must ask
yourself how that abstraction should be structured. It can be
structured purely as aclass, or purely as aprocess, or as amixture—an interface class hiding aprocess.
The advantage of classes is that the overhead of invoking a
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member function is much lower than the overhead of interactprocess plus an interface class. In other words, should the proing with aprocess. The disadvantages of classes are that they do
cess be visible to the client of the abstraction, or should it be
not provide concurrency and it is difficult to share an instance
hidden?
of aclass among several processes (i.e., the processes must use
To decide which is best, first determine what kind of intersome mechanism other than the class to ensure the necessary
face is needed between the client process and the abstraction
synchronization).
(server) process: What transactions are needed, what data is
The advantages of processes are that they allow operations to
passed and returned, what is the protocol for calling those
happen in parallel and they provide mechanisms for mutual extransactions, how often are they called, and so on.
clusion. The disadvantages of processes are that atransaction
Design your process interface for efficiency. Keep in mind
call is much slower than amember function call, and aprocess
that transaction calls are relatively slow, so the number of calls
that is called by many clients can become abottleneck.
should be minimized. If some operations can be done by either
We have devised some informal guidelines for selecting the
the client processes or the server process, then you must decide
structuring technique for adata abstraction. First, you should
which will do them. If the client cannot proceed until these opget arough idea of the interface that the clients would like to
erations have completed, then, in general, the client should do
see: one that is clean and convenient and natural. Then, if it is
them.
possible to implement the abstraction as apure class, do so.
If you suspect that the server process could become abottleClasses should be used for passive data objects, such as
neck—for example, if it is shared by many clients—then it is
strings, queues, complex numbers, or symbol tables. A key
best to have the clients do as much as possible. But if the operapoint is that these objects are not shared by several processes,
tions can be done in parallel with the client, and if the server is
so there is no need for synchronization.
not abottleneck, then the server should do them, because this
Another point is that once an operation starts, it runs to comwill increase parallelism.
pletion. Thus, if the object is implemented as aprocess, then
You should compare the interface to the server process with
that process can only execute when handling atransaction call
the desired interface for the data abstraction. If they are agood
from aclient. There is no performance increase from using promatch—if the server-process interface is simple and natural,
cesses, because the object process can never execute in parallel
and you do not expect that it will change—then implement the
with its clients.
data abstraction as apure process. In this case, the process inWhen you cannot implement the abstraction purely as a terface becomes the interface of the abstraction.
class, then you must use aprocess. The choice then becomes
However, if the interface to the server process is complicated
whether to implement the abstraction as apure process or as a or unnatural, or if you think that the process interface might
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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
Standard & Non-standard Printers
System Board: DMA, Timers, Interrupt,
Real-time Clock & CMOS config. RAM

Parallel & Serial Ports
Mono, CGA, Hercules & EGA
Adapters
All Keyboards & the 8042 Controller

"EDITOR'S CHOICE" — PC MAGAZINE August 1990

Service Diagnostics for PC, PC/XT, and compatibles only

$169

Alignment Diskette for PC, PC/XT and compatibles (48 tpi drives)

8 60

Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial) $ 30
Service Diagnostics for AT and compatibles only
$169
Alignment Diskette for AT and compatibles (96 tpi drives) $ 60
Wrap-around Plug for AT (serial)
ROM POST for PC, PC/XT and compatibles only
ROM POST for AT and compatibles only

15
$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)

8195

Service Diagnostics for 386 or V2, V30, or Harris, etc. (please specify)
Diagnostics Il 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 (3.5 inch)

8195
$125
S 60

To order, call 800-678-3600 or 408-745-0234
FAX 408-745-0231, or write SuperSoft.

su,Azie-00-frul

"144'en'

FIRST IN SOFTWARE TECHNOLOGY PO Box 4178 Mountain View. CA 94040-0178
(408) 745-0234
Telex 270365
SUPERSOFT is aregistered trademark of SuperSott. Inc: CDC of Control Data Corp IBM PC, AT 8XT of
International Business Machines Corp , MS•DOS of MicroSoft Corp . NEC of NEC Information Systems. Inc.
PRIME of PRIME INC Sony ot Sony Corp
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change, then hide the process interface from the clients by implementing the data abstraction as an interface class and aprocess. For example, you should use an interface class if some
operations can be done by either the client processes or the
server process but you do not know which would be better. Design the interface class so that it provides the abstraction that
the clients desire. This class converts the client's operations
into the appropriate transaction call to the server.
The Benefits
Concurrent C is atool for writing distributed programs under
several versions of the Unix system: System V, BSD 4.2, and
NRTX (astripped-down real-time version of Unix) running on
VAX computers, AT&T 3B computers, and Sun workstations,
among other uniprocessor machines. The Concurrent C program runs as one Unix process on these implementations; the
Concurrent C run-time library provides a scheduler that
switches between Concurrent C processes as needed.
Concurrent C has also been implemented on multiprocessor
configurations. One is aloosely coupled network of independent computers connected by aLAN (Ethernet), each running
the Unix operating system. Here, both the hardware and software are loosely coupled.
Another multiprocessor system, the AT&T 3B4000, also has
several Unix processors connected via abus, but this system
looks like one virtual Unix system (e.g., the file system is
shared among all processors). In this system, the hardware is
loosely coupled, but the operating-system software is tightly
coupled.
Another system on which we have Concurrent C is asharedmemory multiprocessor. Here Concurrent C is implemented on
top of areal-time multitasking kernel. In this system, both the
hardware and the software are tightly coupled.
Concurrent C is being used for such applications as simulation studies, graphics, image analysis, and network protocol
experiments, and for anetwork file server that has an optical
disk "jukebox." The file server is completely written in Concurrent C, including the disk drivers and interrupt handlers,
and has been in production use since January 1989.
That file server has 30 processes of 20 distinct types and
takes only about 20,000 lines of code. Even at that, more than
half the code is in the drivers for the optical disks and for the
jukebox robot that moves disks in and out of drives. As you can
see, it is an efficient language for this kind of application.
In alarge Concurrent C program, such as the optical disk
driver, most of the code is ordinary sequential C, with asmall
amount of Concurrent C code used as " glue logic" to let the
processes communicate. The advantage of Concurrent C is that
it lets the programmer transform alarge concurrent programming problem into aseries of small sequential programming
problems that can be solved independently.
AT&T recently announced the availability of Concurrent C
to the general public. The Concurrent C translator and runtime source code are available from AT&T to both academic
and commercial users. For more information on the translator,
please call (800) 828-8649. For more information on the language, see the book The Concurrent C Programming Language by Gehani and Roome (Summit, NJ: Silicon Press,
1989). •
Narain H. Gehani and William D. Roome are members ofAT&T
Bell Labs' technical staff Both have doctorates in computer science from Cornell University and have worked on building operating systems, file servers, and languages. They can be
reached on BIX do "editors."
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A Complete 386-33 MHz 43)1Bril
Cache System For Under $2,000.
TM

Finally, you can afford to put the fastest 386 Tmcomputer at your
fingertips to enjoy the performance that once only belonged to
the ranks of File Servers, Multi-user host Computers and CAD/
CAM/CAE Workstations.
Other manufactures with their simple-minded direct-mapped
Cache atchitectures were obsessed with churing out the best
benchmark numbers. We, however, were not convinced DOS
and Power Meter 1.3 is any example of a typical real life
application (registering at 8.003 MIPS, we are not too shabby
either). With Two -Way Set Associative Cache capability, our
386 Tei is also more attuned to run the emerging multi-tasking
operating systems like OS/rand UNIX

where modular code

MIS 386T=33MHz STANDARD
•1MB SONS RAM
•32K 25NS SRAM CACHE
•INTELe/WEITEK® MATH CO- PROCESSOR SOCKET
•TEAC® 5.25" 1.2MB FLOPPY DRIVE
•TEAC ® 3.5" 1.44MB FLOPPY DRIVE
•43MB 28MS AT HARD DISK DRIVE
•2SERIAL, 1PARALLEL AND 1GAME PORTS

sizes (
of less than 32K) and frequent code-switching are norms.

Worrying about compatibility? Both IBM ® and COMPAe
endorsed the same INTEL® 82385 Cache Controller. Furthermore, we enhanced it with page-mode and interleaved memory
in the event of acache miss. It is the closest to atrue 0-wait-state
implementation on the market.
Nobody does it better, Nobody!
386-25MHz STANDARD System w/ 32K Cache
386-25MHz STANDARD System (Non-Cache)
386SX-16MHz STANDARD System
286-12MHz STANDARD System
486-25MHz STANDARD System w/ 64K Ext. Cadre
VGA (640x480) Upgrade
P- VGA ( 1024x768) Upgrade
80MB/212MB Hard Drive Upgrade
4MB RAM Upgrade
64K Cache Upgrade (386-25/33 MHz)
Vertical Cffle
Mini Vertical Case
CALL FOR ADDITIONAL UPGRADE OPTIONS

$1,845
$1,595
$1,145
$ 945
$3,795
Add
Add
Add
Add
Add
Md
Add

$ 360
S 500
$250/750
$ 300
$ 120
$ 150
$ 75

•NMB ® 101-KEY ENHANCED KEYBOARD

MIS Computer Systems

•DESKTOP CASE WITH FIVE DRIVE BAYS

P.O. Box 70897 Sunnyvale, CA 94086-0897

•MGP ADAPTER
•SAMSUNG ® 12" AMBER MONITOR
•MICROSOFT ® COMPATIBLE SERIAL MOUSE

•220W POWER SUPPLY
•ONE YEAR PARTS AND LABOR WARRANTY
•30-DAY MONEY BACK GUARANTEE
Prices and terms are subject to change without notice. 30 days money back does not include shipping
charge. CA residents add appropriate sales tax. No surcharge on credit card purchases.
Personal and company checks require 2wks clearance. All names mentioned are registered trademarks
of their respective companies.
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Order Now
1-800-733-9188
Office Hours: M- F9:00 am-6:00 pm Pacific Time

KnowledgePro®
... aworld beyond ToolBook?
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The press decide...

YOU decide...

PC WEEK July 16, 1990... "KPWIN is more
responsive than ToolBook
fully exploits the Windows
environment.., the result is extraordinary development
productivity"

If you buy KPWIN and choose to send it back within 60
days we'll refund your money.

PC MAGAZINE October 30, 1990...
"KnowledgePro's support for Windows objects is much
richer than ToolBook's.. doesn't suffer from the speed
or bitmap size problems that ToolBook does."

INFOWORLD October 1, 1990... "KPWIN runs

faster than ToolBook
so easy you'll think you've
forgotten something. .
In the same class as Next Step
and far above the clunkier
competition.. "

KnowledgePro Windows (KPWIN) is fast and doesn't limit
you to single windows with 64k boundries. Interactive tools
get you started and arich 00P language gives you the
control you need for serious applications. Hypertext and
hypermedia give your applications depth and built-in
expert systems technology lets you create smart programs.
Links to the outside world are easy with DDE and DLL's.
KPWIN costs $695 with no runtime fees for applications,
Amex, Visa, M/C and COD accepted. Dealers welcome.

To order call

518-766-3000

FAX 518-766-3003 or write to:
Knowledge Garden
473A Malden Bridge Rd.
Nassau, NY 12123, U.S.A.

Know
GARDielr

KnowledgePro and KPWIN are trademarks of Knowledge Garden, ToolBook is aregistered trademark of Asymetrix Corporation, Windows is atrademark of Microsoft Corp., Image by Robert Tinney.
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STRENGTH
(AND SAFETY)
IN NUMBERS
RAID, anew disk storage technology,
offers PCs higher performance and reliability
Michael H. Anderson
n old adage says,"The difference between a
computer and asupercomputer is the difference
between aCPU bottleneck and an I/O bottleneck." As desktop computers move into the
double-digit million-instructions-per- second
range, I/O bottleneck is quickly becoming areality.
Look at current technology. The newest generation of intelligent disk drives offers much higher performance than its predecessors. The data rates for 5 '4-inch hard disk drives have
reached 3megabytes per second. Intelligent embedded controllers use sophisticated techniques to improve speed.
SCSI controllers transfer data
to host systems at speeds of up
to 5MB per second. Caching
algorithms used by these
drives maximize the use of
on-board caches (from 64K to
256K bytes in size) with techniques that can double transaction rates.
Still, these performance
improvements pale in comparison to advances in CPU
technology. When benchmarks are run on new highperformance PCs, they often
show a 30-to- 1performance
increase (or better) over the
standard IBM PC. In contrast, disk drive performance
shows an increase of only 10
to 1over the original 10-MB
XT hard disk drive. This difference indicates that present
systems achieve only onethird the relative performance

A

ILLUSTRATION: ROB SAUNDERS © 1990

from their disk I/O subsystem as the original IBM PC.
Performance benchmarks confirm this lopsided increase in
relative performance. Figure 1shows how the percentage of
time devoted to disk I/O increases as the CPU speed increases.
Then there's reliability. Top-quality disk drives, in general,
offer amean time between failures (MTBF) of about 150,000
hours. Although this sounds like alifetime, an installation with
top-quality disk drives will experience afailure rate of about 6
percent per year. A system with 16 disk drives would experience afailure about once ayear. For many installations, this
failure rate would not be acceptable.
Network systems like
Novell NetWare address the
requirement for high data
availability by using a technique called mirroring. This
host device driver technique
writes data to two disk drives
simultaneously. If one drive
fails, acopy of all the data is
immediately available on the
other drive. Data availability
is ensured unless the second
device fails before the first
device is replaced, avery unlikely event. Mirroring is a
good solution to data availability, but it requires users to
purchase twice as much storage as they need to hold their
data and programs.
RAID, aBetter Solution
A better solution was described in a paper by David
A. Patterson, Garth Gibson,
DECEMBER 1990 • BYTE
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RESOURCE ALLOCATION
8088 4.7- MHz PC

386 25- MHz PC

Cl Disk I0 time

t13 CPU time

Figure 1: As CPU speed increases, the percentage
of time that programs wait for disk I/O to complete increases
proportionately.
and Randy H. Katz of the University of California at Berkeley,
entitled " A Case for Redundant Arrays of Inexpensive Disks,
or RAID" (Report No. UCB/CSD 87/391, December 1987).
A RAID system is agroup of disk drives under the control of
asingle device driver. By grouping several drives together into
asingle subsystem and using clever techniques to arrange the
data, aRAID offers much higher performance than single disk
drives. You can build aRAID system from several types of disk
drives, among them SCSI, which is an inexpensive approach
commonly used by several vendors (see figure 2).
Figure 3shows how data can be " striped" (i.e., aprocess of
interleaving data blocks) across several drives so they can all
work together. Since each drive transfers data in parallel with
the others (multiplying the data rate), afour-drive RAID system can complete large read requests in one-fourth the time of a
traditional system that puts all the data on asingle disk.
Another benefit of aRAID is the rate at which small trans-

SCSI- BASED RAID ARCHITECTURE

fers can be satisfied. Since data from asingle file is spread over
multiple disk drives, each disk drive can satisfy asmall read at
the same time. A RAID can independently position each disk
drive (multiplying the transaction rate) allowing afour-drive
RAID to satisfy four times as many small read requests as a
traditional disk drive. This high transaction rate is especially
important to users of network servers.
The final benefit of aRAID is its ability to withstand the
failure of any single disk drive. By storing "check bytes," the
RAID can reconstruct data from the remaining drives, should
any single drive fail. A check byte is a byte that holds the
"sum" of the data stored on the other drives (in the same
position).
Using check bytes takes up an amount of storage equivalent
to the total capacity of adisk drive. Nevertheless, acheck-byte
system provides fail-safe operation at amuch lower cost than a
mirror system. While amirror system uses half the drives in a
group for fail-safe operation, aRAID system uses the storage
equivalent of only one drive. Thus, larger RAID systems have
proportionately lower overhead.
This difference is transparent to the host computer. All that
has changed is that data transfers are performed faster and the
host can continue to operate even if one disk drive completely
fails. A RAID can use off-the-shelf disk drives. All the logic to
arrange the data and provide high performance can be contained in asoftware driver.
Building aRAID
To understand how to build an effective RAID, take alook at
how existing disks interface to PCs. Older device-level interfaces, such as ST506 and ESDI, did not allow more than one
disk drive to be active at the same time. In addition, most older
controller boards used atechnique called programmed input/
output. PIO is asoftware technique that uses the IN instruction,
which requires the CPU to transfer data from the controller
board to memory.
Newer " buffered" interfaces, such as SCSI, allow up to

DISK- ARRAY PARALLEL TRANSFER
Host

Host computer
Host adapter

Parity buffers

Host adapter

SCSI
SCSI

Dedicated

SCSI

SCSI

SCSI

spindle
processor

Dedicated
spindle
processor

Dedicated
spindle
processor

Dedicated
spindle
processor

Devicelevel
storage

Devicelevel
storage

Devicelevel
storage

Devicelevel
storage

Figure 2: PCs can use SCSI disk drives and controllers
to provide RAID storage at low cost.
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READ DATA

Figure 3: Here you can see how data can be striped across
four drives, allowing them to work in parallel and complete
large read requests in one-fourth the time of atraditional
single-drive system. The numbers represent the logical block
number as defined by the RAID device driver.
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seven disk drives on asingle bus to simultaneously stage data in
high-speed memory. Also, many SCSI controller boards use a
technique called first-party DMA. This is a hardware technique, defined by the AT bus, that does not require the CPU to
transfer data.
In addition, first-party DMA uses only half as many cycles
as PIO to read or write data, thus transferring twice the data in
the same amount of time. Since the cu is not involved in
transferring data, multiple boards can work together to increase performance even more. Combined, these techniques
can be applied to realize atwofold to 20-fold increase in disk
subsystem performance.
Now I'll explain how you can generate check bytes and use
them to provide fail-safe operation. Suppose you have three
storage devices, each of which can hold 1byte (8bits) of data.
Two devices will hold all the data that you wish to retrieve. The
third device will hold acheck byte generated by an arithmetic
function called exclusive OR (XOR).
If device 1holds the value 00110000, and device 2holds the
value 00000011, then the check byte stored in device 3is generated by performing an XOR on these two values together, giving 00110011.
By storing this check byte in the third device, you can reconstruct the data of any of the three devices by examining the
value of the other two (see table 1). This technique works for
devices of any size, whether they hold asingle byte or abillion
bytes. Also, it works in systems with three devices or 300
devices.
This fail-safe feature is attractive to mission-critical systems. Even if one disk drive in the set fails, the RAID system
can continue operating. However, the failed drive should be replaced right away. If aRAID system is properly maintained, it
is likely to keep data on-line and available longer than the useful life of the host system.
How much does having this kind of data availability cost?
Because of the high speed of current CPUs, check bytes can be
generated rapidly without requiring any additional hardware. A
typical 25-MHz Intel 386 can generate check bytes at the rate of
8MB per second by using its powerful 32-bit instruction set.
Higher-speed processors, like the i486, can generate check
bytes even faster.
Layout of Check Bytes
So far, I've shown how aRAID offers high performance by
striping data, and how data availability is improved by using
the XOR function to generate check bytes and to reconstruct the
data of afailed drive. To complete the analysis, here's how to
manage the data on your disk drives to attain the most efficient
operation.
To keep your check bytes current, they must be modified
each time you write data to any drive. If you choose to store all
the check bytes on asingle disk drive, you could create abottleneck, slowing overall performance of your RAID system.
To avoid this problem, it is more efficient if you store some
data and some check-byte information on each drive (as shown
in table 2). Spreading the check bytes over several drives allows
multiple simultaneous writes. In afour-drive RAID, this technique offers double the small-block-write performance of asystem with all the check bytes on asingle drive. As the number of
drives increases, the performance increases proportionately.
RAID Performance Measurements
Measurements of prototype systems show that the RAID architecture can sustain data transfer rates of over 13 MBps on Extended Industry Standard Architecture and Micro Channel ar-

RECONSTRUCTING DATA FOR A FAILED DRIVE
Table 1: Check bytes help multiple-drive systems
provide fail-safe operation. The figures here represent
three imaginary disk drives, each of which holds just 1
byte (8bits) of data. By performing an XOR on the
values on drives Iand 2 (top), you generate acheck
byte, to be stored on drive 3. In the event that adrive
fails (in this case, drive 1) you can reconstruct its data
by performing an XOR on the check byte from drive 3
with the data from drive 2 (bottom).
XOR

XOR

00110000
00000011

Drive 1
Drive 2

(Data drive)
(Data drive)

00110011

Drive 3

(Check drive)

00000011
00110011

Drive 2
Drive 3

(Data drive)
(Check drive)

00110000

Drive 1

(Data drive)

EFFICIENT RAID SUBSYSTEM DATA LAYOUT
Table 2: Storing all the check bytes on asingle disk
drive can create abottleneck. Spreading the check bytes
over several drives allows multiple simultaneous writes
to occur. Here, four drives store 12 blocks of data and
the check bytes necessary to ensure the integrity of the
data. As the number of drives increases, the performance increases proportionately.
Drive 1
Adr 1
Adr 2
Adr 3
Adr 4

Drive 2

Drive 3

Drive 4

Block 1
Block 2
Block 5
Block 6
Block 9
CB (7-8-9)
CB ( 10-11-12) Block 10

Block 3
CB (4-5-6)
Block 7
Block 11

CB (1-2-3)
Block 4
Block 8
Block 12

chitecture systems. Transaction rates of 250 to 300 I/Os per
second can be sustained under heavy load conditions. RAID
systems can offer a10-fold performance improvement over current disk I/O subsystems.
Many major computer suppliers already use SCSI disk storage devices and controller cards. These suppliers include IBM,
Hewlett-Packard, Digital Equipment, AST Research, Wang,
Sun Microsystems, and many others. The RAID architecture
can be implemented as adevice driver on any operating system
in software. A large installed base already exists that could exploit the potential of RAID systems.
The cost, performance, and data-availability features offered by the RAID architecture are so attractive that there is
little doubt anew generation of I/O subsystems will become
available in the near future. As this technology emerges, you
may notice that the incessant "blinkety blink" of your disk
drive LED will fade to just aflicker. •
Michael H. Anderson is director of subsystem engineering at
Micropolis Corp. (Chatsworth, CA), a manufacturer of .53
4 /
inch hard disk drives. Previously, he designed large, fault-tolerant caching controllers and performance-analysis tools for
IBM, CDC, and Unisys mainframe systems. You can reach him
on BIX do "editors."
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WE'D
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SUGGEST A
FEW NEW
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To appreciate the benefits of JetForm software, we invite
you to first examine the subject of business
forms themselves. And why every business
has so many.
It's because forms are the proven way to
gather information. Communicate it. Store
it, and process it. Which is precisely the point
of view from which JetForm was developed.
Naturally, JetForm gives you complete
WYSIWYG graphics and font control, using the
industry standard Microsoft® Windows interface.
But we also give you something else. And
that's aset of capabilities that turns forms soft
ji
ware from ahandy way to replace pre-printed
forms into apowerful way to run abusiness.
Which is why you'll find JetForm prints
faster on the laser printers that businesses use most.
And connects more effectively to networks. So both forms and
the information they contain can be better shared and communicated - across departments, or entire organizations. And not just
with IBM® PCs, but with HP°3000s, HP9000s,
DEC® VAXS"' and UNIX® machines.
Combined with our optional JetFormMerge and JetForm-Server software, JetForm
makes it possible to completely automate and
streamline the entire information management process. From design and forms completion, to printing
and integration with your existing dBASE® files.
As years pass, other software makers may discover
the true purpose of business forms, and upgrade their
products to the capabilities of JetForm. But JetFonn
has them today. And anew business day starts tomorrow
Call 800-267-9976 for complete information on
the full family of JetForm forms software.

CHOOSING "nee-FORMS
SOFTWARE.

Jetforin
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HEY'RE MORE THAN JUST FORMS. T
HEY'RE YOUR BUSINESS.
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Find out howfast
it prints on HP
LaserJe&® printers,
and the new IBM
LaserPrinter 4019.
You'llfind JetFbrai
is three timesfaster
than others.

How well does it
work in anetwork?
Sending farms
around the office is
one thing. Managing information
throughout your
organization, across
multiple platforms,
is quite another.

Will it handle all
yourforms needs?
Including complex
policies and contracts, as well as bar
code labels? Will it
handle them in the
volume you'll need
as yourforms applications grow?

411M10",

C
ONTROL
Just because it
"links" to your
database doesn't
mean it takes full
advantage of database links. JetForrn
verifies data, performs calculations,
and fully reads and
writes dBASEfiles.

D
ESIGN
Make sure you get
afull set offlevible, easy to use,
WYSIWYG design
tools tailored to
forms design. After
all, this isn't desktop publishing.
It's information
management.

Call (800) 267-9976 (US only) or (613) 694-3026. Indigo Software Ltd., 660 Rochester Street, Suite 400, Ottawa, Canada K1S 51(2
C) 1990 Indigo Software Ltd. JetForm is atradernark of Indigo Software Ltd. All company and product fleabag are trademaits or registered trademarks of their respective owners.

Circle 142 on Reader Service Card (RESELLERS: 143)

FEATURE

X.400:
STANDARDIZING
E-MAIL
An OSI protocol brings new life
to E-mail
Steven J. Vaughan-Nichols
or many years, E-mail has not lived up to its
promise. Early data communications prophets
hailed E-mail as the next revolution in communications. It hasn't worked out that way. Instead, fax machines have become the mainstay
of modern office communications. Messaging has been around
along time: Fax is atechnology with its roots in the nineteenth
century, and couriers date back to the runner bearing the results of the battle of Marathon to Athens.
In today's business world, where faster is always better,
E-mail, which is unparalleled
in speed, would seem to be
the perfect mode of communication. However, few businesspeople and PC users have
bought into this line of thinking. There are a number of
reasons why.
E-mail requires users to do
more than merely insert a
document into afax machine.
And, more important, until
recently E-mail systems were
proprietary, closed systems—
each an island unto itself. You
could send messages from one
isle to another, but it required
telecommunications wizards
to keep these links and their
gateways working.
Each E-mail system was
developing on its own path,
and each evolutionary step
meant that communications
between networks needed
constant adjustment. Even
when the connections worked
ILLUSTRATION: JAMES YANG © 1990

well, they required users to do alot.
Every E-mail system has its own addressing scheme. To send
messages to people at their ARPANET mailboxes, for instance,
you had to use atotally different address format than if you
were mailing anote to someone on MCI Mail. The result was
that E-mail faltered from lack of public acceptance. X.400 may
be the answer to this problem.
X.400 may sound like the name of the Air Force's newest
stealth fighter, but it's really atelecommunications standard
that lets E-mail users send messages to users on different
E-mail systems. This rapidly
growing telecommunications
addressing standard is making E-mail an attractive alternative to fax and overnight
mail services.
X.400 provides asingle addressing scheme that works
on every E-mail system. No
longer do users have to remember whether an address
has to include an exclamation
mark, aslash, an at symbol,
or some combination thereof.
The X.400
Standard's Family
X.400 is a CCITT standard
that defines how an intersystem mail message is addressed. Working X.400 systems include not only an
addressing standard but also a
host of other CCITT standards. Among them are
X.401, which describes the
basic intersystem service eleDECEMBER 1990 • BYTE
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W

here once

you could easily reach only
subscribers to your own system,
X. 400 'snew addressing scheme
allows you to reach out to E-mail
users on all the major systems.

ments, and X.411, which defines message-transfer protocols.
The most important member of the X.400 family, though, is
probably X.410, which defines mail-handling protocols. Specifically, X.410 is concerned with how standard Open Systems
Interconnection protocols work to support E-mail applications.
True E-mail connectivity is possible when you bring E-mail
systems into accordance with OSI protocols—the backbone of
network standardization. The first mature product from the
topmost OSI applications layer is X.400.
Like any other new standard, X.400 has had its share of
teething problems. A prime example is that you can't reliably
send binary files or Group 3faxes (today's most popular highspeed fax standard) from one network to another. The ability to
do so is part of X.400, but real-world implementation has been
spotty.
As X.400 becomes the international standard for E-mail,
many systems are introducing foreign E-mail connections.
U.S. Sprint, with its established base of systems using its Telemail software, leads the way in this area.
Telemail private mail domains, however, may not have access te all external systems. This situation is not the result of a
technical problem. Rather, administrators of these networks
have decided not to activate connections with all possible Email domains. Some IBM proprietary E-mail systems, though,
have X.400 gateways to Telemail.
There are other difficulties to be overcome before aLAN
E-mail system can use X.400. A gateway from aLAN to an
X.25 packet-switching network like Telenet or Tymnet is anecessary part of an X.400 system, but X.25 gateways still aren't
commonplace.
Many E-mail manufacturers are wrestling with how to implement and test X.400. In 1989, agroup of vendors successfully founded the X.400 Application Program Interface Association. APIA's goal is to develop the application programming
interface between LAN E-mail systems, wide-area-network
E-mail systems, gateways, and X.25 networks. Now, products
using the X.400 API can connect your office's mail system
(whether it be LAN-based or built around Digital Equipment's
All-in-One system on aVAX) to the outside world, but you still
can't simply plug in ablack box and go.
So Why X.400?
The advantages of X.400 outweigh the disadvantages, however.
From asystem administrator's standpoint, an X.400-equipped
E-mail network can easily transfer messages to another X.400
system without any of the headaches of earlier methods.
New communications connections to foreign E-mail systems

can take only afew days (and considerably less sweat) instead
of months to implement. Tracking down why amessage hasn't
been delivered is also much simpler. In transfers between nonX.400 systems, though, it can be impossible to figure out the
fate of amislaid message.
For users, X.400 provides several clear advantages. The
first is that they won't have to contend anymore with adozen
different, confusing addressing schemes filled with @ and %
signs. But the most dramatic advantage that X.400 brings to the
E-mail universe is that its standardized addressing makes contacting other systems' subscribers almost as easy as calling
Frank next door. The number of people you can reach by
E-mail has expanded enormously.
Where once you could easily reach only those on your own
system, the new addressing scheme allows you to reach out to
E-mail users on all the major systems, such as U.S. Sprint's
Telemail and MCI Mail. With this ease of connectivity, E-mail
visionaries with multiple mailboxes will be able to close down
all but one of their network addresses.
Elementary, Mr. Watson
X.400 addressing is astraightforward process. The E-mail system administrator assigns aunique originator/recipient name
to every user. The format for the 0/R is " keyword:value,
keyword:value." Each keyword represents an address element.
More than 10 address combinations are possible, but most Email systems use far fewer for most 0/Rs.
Every address contains some common elements. For instance, all X.400 addresses include an ADMD—Administrative Management Domain. An ADMD is apublic mail system
(such as MCI Mail, AT&T Mail, or Telemail) that serves as a
message-transfer system. Private mail domains, or PRMDs,
such as Goddard Space Flight Center (GSFC), NASA mail systems (NASAMail), or aLAN E-mail system, can be attached to
public networks like Telemail or MCI Mail.
Individuals are uniquely identified in their home mail system by auser name, user number, or acombination of first
name and surname. Each keyword must be assigned avalue.
So, for example, aNASAMail user 0/R would look like this:
ADMD:Telemail, PRMD:NASAMail, FN:John, SN:Doe. The
exact order in which the keywords and values are listed is unimportant. SN:Doe, FN:John, PRMD:NASAMail, ADMD:Telemail would work as well.
In practice, it works like this: To send anote from MCI Mail
to auser on Telemail, you would type in the receiver's last
name and the letters EMS in parentheses. MCI Mail then
prompts you with EMS. Here, you key in the ADMD name. The
system responds with MBX:. At this point, you type in a single
element of the 0/R—for example, PRMD:NASAMail, for arecipient on this private mail system. You would continue in this
vein until you have input enough pieces into the 0/R for the
receiving system to identify the addressee.
To be sure of getting amessage to someone, however, you
must have his or her exact electronic address. It is still difficult
to determine when you must use an elaborate address to ensure
that your message won't just disappear into the electronic haze.
That is one important element of E-mail that has yet to be perfected before it can offer effortless, universal communication.
X.500 will solve this problem, but it is still afew years away.
As defined by the CCITT, X.500 is adirectory assistance
system for the computer age. X.500 database systems will contain the E-mail addresses of all users with accounts in X.400compliant systems around the world. This global directory may
take awhile to appear in final form. By 1992, though, enough
of the system will be up to empower X.400 communications.
continued

342

BYTE • DECEMBER 1990

In college, you would have killed
for MathCAD. So why aren't you
calculating with it now?
61

100,000 engineers and scientists already let MathCAD do
their calculations for them.
Now that college is far behind
you, perhaps it's time you graduated
from spreadsheets, calculators and
programming.
Because in today's working world
of engineering and science, there's
no time for anything less than
MathCAD. The software that lets
you perform engineering and
scientific calculations in away
that's faster, more natural, and less
error-prone than any calculator,
spreadsheet, or program you could

MathCAD 2.5 includes 3-D plotting, HPGL sketch
import, and PostScript output.

write yourself.
Thanks to MathCAD's five
document interface", you can enter
equations anywhere on
; the screen, add text
to support your work,
and graph the results.
MAGAZINE
It also comes complete
EDITOR'S
with
over 120 commonly
CHOICE
March 14,
used functions built right
1989 issue.
in. Perfect for creating
Best of '88
Best of '87
complex equations and
formulas, as well as exponentials,
differentials, cubic splines, FFTs and
matrices.
You get three-dimensional
plotting, vivid graphing, and the
ability to import HPGL files from
most popular CAD programs,
including AutoCAD?
Done calculating? MathCAD
prints all your analyses in
presentation-quality documents,
even on PostScript' compatible
printers.
All of which has made MathCAD
far and away the best-selling math
software in the world. In fact, it's
used by over 100,000 engineers and
scientists— just like you.
There's MathCAD fix the PC.
MathCAD for the Mac, written to
!

:2) ?, \ crt- (

take full advantage of the
Macintosh« interface. And aUnix°
version that utili7Ps the speed and
unlimited memory of your Unix
workstation.
We also have Applications Packs
for Advanced Math, Statistics,
Mechanical, Chemical, and
Electrical Engineering. Each is a
collection of adaptable mathematical
models, designed to let you start
solving your real world problems
right away.
For afree
MathCAD demo
disk, or upgrade
information, dial
1-800-MATHCAD
(in MA, 617-5771017). Or see
your software
dealer.
Available for IBM* compatibles, Macintosh
computers, and Unix workstations.
TM and te signify manufacturer's trademark or registered
trademar k, respectively.

1-800-MATHCAD

MathCAD
MathSoft, Inc., 201 Broadway, Cambridge, MA 02139

U.K.: Adept Scientific 0462-480055; France: ISECEGOS 1-46092768; Germany: Softline 07802-4036: Japan: CRC 03-665-9762; Finland: Zenex Oy 90-692-7677; Italy: Channel 02-4229441. PSE #3
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MAJOR U.S. E-MAIL VENDOR X.400 CONNECTIONS

More connections are being made between E-mail carriers every day. On-line services such as CompuServe are also
working on implementing X.400. Telemail private mail domains may not have access to all systems.
E-mail

AT&T

SOIVICO

IBM

MCI

U.S. Sprint
(Telemail)

Telecom
Canada

Tymnet

Western
Union

AT&T
IBM
MCI
U.S. Sprint (Telemail)
Telecom Canada
Tymnet

X

Western Union
X = Presence of an existing X.400 link between the two systems.

This super phone book will remove X.400's last technical
problem.
End of Message
There is one other business consideration that may delay the
day when X.400 becomes the be-all and end-all in E-mail: billing—who gets billed, why, when, and how. With dozens of proprietary and open E-mail systems stretching around the world,
it's not easy to agree on this matter. Progress has been made,
though, and X.400 connections are either in existence or being
completed among all major E-mail systems. See the table for

PC Compatible
Single Board Computers
for the OEM
DR DOS Now Available

Quarke/PC +
• NEC V-40 Processor
• Video/LCD Controller
• 8 or 10 MHz Frequency
• Up to 768K Memory

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 40 6074 98031
U.K. 44 959 71011
Netherlands 31 838 541 301
Australia 61 03 568 0988
France 147 46 94 52
Trademarks Quark - F

Steven J. Vaughan-Nichols is afreelance writer and a programmer/analyst for Bendix Field Engineering Corp. (Seabrook, MD). He can be reached on BIX as "sjvn."

"Parlez-vous Q-TEL
the answer is Yes
wherever you go internationally—
thanks to our new Q-TEL International
database. Domestically, you've
(bee _ 1
Kew seen how our Q-TEL databases
bring you the most current and
accurate rate and tariff information.
Now Q-TEL International database
brings it to you work/wide. It has the
same superior performance packaging, and easily adapts to your
applications.
\iti-O-ui-...Si....Ja...now

Quarke/PC II

4" x 6"

current status of X.400 connections between major E-mail
vendors.
X.400 has been aslow-growing force. Although the technical and administrative groundwork has taken years to complete, the first fruits are now available. With the maturity of
X.400, E-mail may become the dominant force in business
communications. •

Austria 43 222 587 6475
Finland 358 0757 1711
Sweden 46 4097 1090
Norway 47 986 9970
Denmark 45 244 0488

ill

If you're speaking bottom line
savings, parlez with CCMI today.
Call 1-800-526-5307 ext.: 290 •
Ask for our new and expanded catalog!

K Manulacturmg Ca

DODOS - Drgitks %Search Ud EGA - IBM Corp V-40 - NEC Corp

megatel
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ALTERNATIVE OPERATING SYSTEMS

UNIX
WITH A
M ICROSCOPE
Minix isn't for everyone,
but it's agreat low-cost Unix to study
Tom Yager

Five

Imagine the benefits of writing your own
operating system. You would know where
everything was and just how everything
worked. If anything stopped working,
you'd merely make some changes to the
source code and recompile.
Universities have long enjoyed this type of arrangement with
Unix. Although the University of California at Berkeley is most
renowned for its Unix work, many institutions have Unix
source licenses and use Unix code as the subject of study. Those
of us not involved in the educational system, however, have a
tougher time of it. A Unix source license costs thousands of
dollars, well out of the reach of most individuals.
A few years ago, Andrew Tanenbaum changed the face of
computer education with his book Operating Systems: Design
and Implementation (
Prentice-Hall, 1987). The book describes
a Unix-like operating system, Minix, and includes pages of
source code and lucid discussions of operating-system concepts. Ithought it was the best book on operating systems I'd
ever read. Back then, you could send $79 to Prentice-Hall, and
it would send you the disks for the Minix operating system, with
full source code. What's more, Minix required only an ordinary PC to run and didn't need ahard disk drive.
Fast Forward
Some time has passed, and now Tanenbaum, along with Prentice-Hall and a handful of associates, has introduced Minix
1.5. It still runs on aplain old 8088 PC, but some new twists
have been added.
The Minix of today includes software development, fullscreen editing, and text-processing tools. On a286 or better,
Minix runs in protected mode, using all the extended memory
you have available. It works with PC hard disk drives. Versions
of 1.5 are also available for the Atari ST, the Amiga, and the
Macintosh.
If you're one of those hung up on having " the real thing,"
you should know that Minix is system-call compatible with ver-

sion 7of Unix. That's about as close to complete emulation as
you can get; an amazing feat, considering that no AT&T source
code was used. Many of the Unix faithful believe that version 7
was the last worthwhile release of Unix (the argument is that it
has become too fat and unmanageable since then).
Getting There
Minix comes on 17 360K-byte disks and is accompanied by a
680-page manual (over half of which is asource code listing).
The packaging is almost suggestive of a commercial-quality
product, but don't be fooled: You won't be running your
spreadsheets and database managers in Minix.
PC Minix always boots from afloppy disk, according to the
documentation. The operating system is small; booting it takes
three disks but only afew seconds. It starts up with amenu that
allows you to select the root device, change keyboard maps, and
set the size of the RAM disk. That's an important point: Minix
is optimized to run with its root partition on aRAM disk. Booting entirely from floppy disks includes loading aroot file system image into the RAM disk.
Installing Minix on ahard disk is something of an ordeal, but
it is an education in itself. As with the rest of the documentation, there is very little of the hand-holding typical of modern
operating-system manuals. It is likely that, even if you're an
experienced Unix user, you'll wind up going through the installation process more than once. In my case, Ihad to switch from
aCompaq Deskpro 386/25e to agenuine IBM AT because the
installation would not work properly on the Compaq.
As an example of how Spartan the Minix installation process
is, consider the disk-partitioning software, fdisk. You need to
supply it with the number of heads and sectors on your hard
disk, and it won't stop you from allocating cylinders that extend
past the end of the disk.
Is this aproblem? Is the lack of a "do everything" installation script a problem? Iguess users expecting acommercial
Unix might see things that way, but anyone who bought Minix
for the right reasons would see it instead as achallenge: If you
DECEMBER 1990 • BYTE
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started. A primary concern on aBBS is security, so you might
set about " fixing" anumber of utilities (e.g., log-in, mailers,
and text editors) so they could save files only to acertain area,
Minix 1.5
$ 169
and they'd check to ensure that users weren't taking up too
Versions available for the IBM PC, Atari ST,
much space. You could climb all the way down to the code that
Amiga, and Macintosh.
controls the file system, making sure even the cleverest BBS
Prentice-Hall
buster can't touch restricted files.
Microservice Dept.
Minix includes aKernighan and Ritchie-compliant C com200 Old Tappan Rd.
piler (for which source code is optional). The make files for
Old Tappan, NJ 07675
each major operating-system component are provided; recom(800) 624-0023
piling any portion of Minix usually requires only that you
Inquiry 1005.
change to the appropriate directory and type make.
In addition to hacking on Minix sources, the Minix environment is quite useful for producing original programs. The condon't like the way fdisk works, you've got the source code;
sole understands ANSI escape sequences, and a library of
change it or write your own!
termeap-compatible display-control functions can be blended
into your programs. Minix C supports over 225 library calls,
A User's Point of View
and since version 7 compatibility is included, you can port
Iwas surprised almost to the point of shock at just how comsome public domain Unix programs. But, here again, someplete the new Minix environment is. Not only will you find the
thing is missing: adebugger. The Motorola 68000-based verstandard Unix utilities but also some of the things that make
sions of Minix support debugging, but the PC version lacks any
living in Unix easier to bear: clones of popular Unix extensions, like the vi and emaes full-screen editors and even a sort of debugging tool. There is adisassembler, but that's it.
Some programmers can't work without debuggers, while for
slimmed-down nroff text-formatting tool.
others, stuffing printf statements into their code is sufficient.
A few key things are missing, with UUCP (Unix-to-Unix
copy) topping the list. (Unix connectivity doesn't even start
We Need to Talk
until you have UUCP.) You can achieve some file transfer in
One unusual part of Minix, buried in the back of the manual, is
Minix with Kermit and ZMODEM, both of which, some would
its networking capability. The PC version of Minix includes
argue, have advantages over UUCP. You'll probably see UUCP
eventually, since large portions of Minix 1.5 are the result of support for aproprietary network using Western Digital Ethernet cards. At the protocol level, Minix's networking is based on
source code donations from some talented programmers.
remote procedure calls (RPCs) and works at alevel very close
The vi clone (called elvis), for example, is accompanied by
to the hardware. The documentation claims that this results in
the README file that identifies the author and places the code
file transfer rates three times higher than TCP/IP. It is not
in the public domain. There are over 16,000 participants in the
TCP/IP, so you won't be connecting it to your Unix LAN.
Usenet newsgroup comp.os.Minix, which is always overflowThe networking support is not proprietary to Minix, but
ing with tips and new programs just for Minix.
rather to another operating system called Amoeba. Developed
Among the missing elements in Minix are certain features in
at the Vrije University in Amsterdam, Amoeba is adistributed
afew of the programs. The nroff and emaes clones, for inoperating system built to handle dozens of processors. For
stance, are missing enough functionality that macro files imAmoeba, its self-styled RPC mechanism is the method of
ported from other systems probably won't run. Again, you
choice for intermachine communications, and this mechanism
should take these shortcomings as "exercises for the reader."
is compatible with the one rolled into Minix.
Actually, most of the hard work has been done for you; if you
Even though there is no Network File System-like file sharsee something you think you'd like, add it. As acourtesy to
ing, you can create seamless connections between machines
other Minix hackers, upload the changes to the Usenet. Your
with crafty use of the Minix networking utilities. A program
code may end up in the next release of the operating system.
called to, for example, allows Minix shell pipes to connect two
machines. Minix also includes the tools necessary for creating
Developing an Interest
and operating custom-built clients and servers.
A discussion of Minix would be worthless without talking
about its most valuable asset—the source code. There are some
Let's Hear It for the Little Guy
125,000 lines of C code—tiny by modern operating-system
If you want to get your hands on awell-written Unix, including
standards—all copied to your hard disk during installation.
source, Minix is the most inexpensive way to do it. Be aware of
Ihave worked with source code from AT&T, Berkeley (BSD
what you need. If all you really need is acompact Unix system
Unix), and the Open Software Foundation, and Ican attest that
for the 286, get Xenix, for which there are hundreds of commost Unix source code is abominable and obscure. In contrast,
mercial application programs. Don't expect to run anything
even the Minix kernel source code is impeccably commented.
under Minix that you didn't compile yourself. This degree of
You can flip to any page in the source listing, read afew lines,
do-it-yourself spells joy for some and misery for others.
mid actually understand what's going on. With Tanenbaum's
Minix is not an operating system for general use, although it
book as acompanion, you could transform yourself into aqualheld up well to the beating Igave it. It is an operating system for
ified operating-system hacker in no time.
studying, even if you're not astudent. Those who have no use
For those with less lofty aspirations, Minix's source code
for the source code would be better off with Coherent or Xenix.
still holds value. As long as you don't resell it, you have the
But, even if you don't think operating-system hacking is for
right to modify Minix any way you please.
you, you won't lose from working with Minix. ii
For example, imagine that you wanted to set up amultiline
BBS or customer-support system. Minix has all the building
Tom Yager is atechnical editor for the BYTE Lab. He can be
blocks in place: serial-line support, full-screen terminal conreached on BIX as "tyager."
trol, text editors, file I/O, E-mail—everything you need to get
ITEMS DISCUSSED
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EEF
ELEX ELECTRONIC FILING
The ELEX Electronic Filing System
(EEF) is a hardware/software system designed to reduce the frightening volumes of paperwork that
burden businesses on adaily basis.
As paper is eliminated, transactions
are made in a fraction of the time
required by traditional means, costly
storage facilities are reduced, data
security and integrity is enhanced,
and work quality and quantity is
increased. These factors all give
companies and individuals the competitive advantage they need to excel in the business environment of
the 90's.

Filing vs. Archiving

filing functionality. These blocks are
not bound to specific hardware/
software limitations. As such, they
can be combined in a variety of
forms on each of the following operating platforms, to achieve optimal satisfaction of an application's
specific demands:
• A single user workstation under
the DOS or the OS/2 operating
system.
• A local area network - Novell
NetWare 286 and higher or any
DOS 3.1 compatible network.
• A host computer under the
UNIX, VAX/VMS or IBM AS/
400 system with aPC connection.
Input

Document image processing is a
new technology which has just begun to evolve. The myriad of hardware devices on the market, and the
lack of an industry standard protocol for communicating between
them, make the integration of an
electronic filing system aformidable
task. And without intelligent software to control all aspects of the
storage, management, and retrieval
of documents, the filing system will
be nothing more than amicro-fiche
machine in disguise.
With these considerations in mind,
EEF was designed as aturn-key solution which relieves the clients of
all the intricacies involved in integrating atruly functional electronic
filing system. Yet its flexible design
allows continuous and smooth upgrade as the users needs grow and
change.

Open Architecture
EEF is designed as a totally open
architecture system. Rather than
being aclosed package, EEF is composed of individual building blocks
defined by their area of electronic

Scanner, Fax, Word Processing,
Host Computer, Etc.
Processing
Document Manager, Retrieval
Engine, Hyper-Media, Database
Application Generator, Turn-key
Solution.

Output
Printer, Plotter, High Res. Display,
Fax, Host Computer

EEF Applications
The EEF system opens a vast new
world of opportunities for you. The
possible applications are limitless,
and to name afew:
Management Systems
Any application which requires
original documents and forms (e.g.
verification of signatures and L/C
in the banking area).

sketches, etc.
Medical Uses
The kind of visual information
which is so essential for medical applications is handled by EEF in a
natural, straightforward manner.
Art Catalogs
Making multi/media presentations
of art works, for example at auctions, can provide an exciting new
display method.
Real Estate ITravel Agency
EEF can be used to take the customers on an on-site electronic tour
without ever leaving the office, thus
shortening the process of selection.

EEF Pilot System
For prospective clients wishing to
enter the field, we have prepared a
pilot system, enclosing in one package the full range of functions necessary for electronic filing. The system components are:
Hardware
386 base micro-computer at 33MHz
with 64K cache, 8MB RAM, 1.2GB
with access time of 0.8MS (disk caching), proprietary scanner and printer
interfaces, high resolution ( 1660 x
1200) CRT display, laser printer 300
dpi at 8ppm, scanner 300 dpi with
100 page feeder.
Software
The EEF software package, including the document manager, the
retrieval engine, the hypermedia
interface, and 20 hours of customization services.

Scientific and Engineering Data

Total cost for the pilot system is
30,000 US$.

Any application in these fields
that requires maps, charts, logs,

For further details and literature,
please contact:

EUROPE: ELEX INFORMATION SYSTEMS SA
65, Rue de Lausanne 1202 Geneva Switzerland Tel. + 41 22 738 11 88 Fax. + 41 22 738 11 90

USA: ELEX INFORMATION SYSTEMS INC.
125-127 North 4th Street Philadelphia, PA 19106 USA Tel. + 1215 627 7202 Fax.= 1215 6272342.
Trademarks: DOS, OS/2, Microsoft Corp; Net Ware, Novell, Inc.; UNIX, SCO Corp; AS/400, IBM Corp; VAX/VMS, Digital Equip. Corp.
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Bugs

are expensive.
Can you
ichard Fink, President
RainTree Computer
WitSystems, writes, "...What
[Periscope] offers is
probably the most comprehensive debugging capability on
the market today. And for you
and me, that means getting to
market sooner. Getting to market
with acleaner product. That's an
objective we all know about."
W

it

Periscope
handles the
level of debugging you need.

Whether you're
developing applications written in
ahigh-level lan-

esse..... guage,
doing
low-level system

development, or something in between, Periscope can help you
find the bugs. Randy Brukardt, a
developer of the Janus Ada compiler, writes, "Icouldn't imagine
using anything else...ft is just as
useful debugging my Ada code at
the source level as it is for finding
bugs in assembler code, even
TSRs and device drivers."
There's just not For example, you
much you can't can debug device
debug with
drivers and
Periscope.
TSRs, child projoiseam_cesses, and software interrupts.
You can trace DOS and debug
foreground and background
programs in the same session.
Large programs are no problem.
Periscope supports Plink and
.RTLink overlays, and Windows

afford
them?

3.0 programs in real mode. You
can monitor software running on
another system. And you can
debug the boot process, hardware
interrupts, and real-time code.
The Periscope software runs on
8088 through 80486 machines,
supports 80386/80486 debug
registers, and runs with 386
control programs in the system.

Periscope Version 5

Perisere

Periscope Model II includes abreak-out
switch and the new Version 5software.
The new software, included with all
models, features amenu system that
makes Periscope easier than ever to
learn and use.

There's a
Prices start at
Periscope model $195 for softfor every budget. ware-only
Model II-X.
eilliffl111.11` Model II with
its handy break-out switch is
$225. Model Iwith 512K of
write-protected RAM is $595 for
PCs and $695 for PS/2s. Model
IV with its real-time hardware
trace buffer and breakpoints is
$1895 to $2395, depending on
your processor and its speed.
We'll be happy to help you decide
which model you need.

Start saving money
today. Call Toll-Free:
800-722-7006

The

Overseas, call: UK - Roundhill Computer

Company, Inc.

Systems, 0672 84 535; Germany - H+B EDV,
07542 6353; ComFood, 02534 7093; Sweden linSoft, 013 124780; Denmark - Ravenholm
Computing, 02 88 72 49; Australia - BJE Enterprises, 02 858 5611.

11 97 Peachtree St., Atlanta, GA
30361, USA • 404/875-8080
FAX 404/872-1973
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EASIER STRINGS
FOR THE MAC
Get ahandle on Mac strings with this C++ class
Jan G. Eugenides

o

ne of the goals of any programmer is to write
Better still, the StringList class is valuable anytime your strings
reusable code, especially when programming
change dynamically at run time.
for the Macintosh. The C++ language strucThere are two constructors provided for the class, Stringture encourages this goal, and Ifind it easier to
List ( short id) and StringList ( short id,Str63 naine). (
A
"encapsulate" or consolidate routines that I constructor initializes an instance of the class of which it is a
once had to copy time and again into each new program. I'm
member.) Using either of them is easy. You use StringList
making areal effort to put together auseful library of C++
(short id) when you want to load and manipulate an existing
classes. Here's one that lets you easily manage a certain
STR# resource. If you assume the target STR# has aresource
resource.
ID of 500, you pass this value to C ++ ' snew operator, like so:
The Mac has aSTR# resource type (usually referred to as a
string list) that's very useful in Macintosh programming.
StringList* myList = new StringList ( 500);
That's because text stored in a string list resource can be
changed later, without recompiling the application code. This
If you want to create anew STR#, use the second constructor,
makes it easy to change an application's dialog box messages or
passing in the value of the STR# ID you wish to create, along
menu items. This also allows the application's menus and diawith aname for it, as aPascal-style string. For example, to
log boxes to be converted to different languages (a process
create an STR# with an ID of 600 and the name " Messages,"
known as localization). The STR# resource begins with ashort
you would write
integer value that indicates the number of strings in the list, followed by avariable number of Pascal-style strings (which is a StringList* myList =
length byte followed by ASCII characters).
new StringList(600,"\pMessages");
A Class Is Born
As useful as the STR# is, however, the Macintosh ROM Toolbox provides only one procedure, Get IndString( ), for accessing an individual string from the list. There are no Toolbox routines for creating string lists, adding strings to lists, deleting
strings from lists, or inserting strings into lists. That leaves it
up to programmers to write their own code to accomplish this.
To that end, Idesigned aC++ " StringList" class that provides
all these missing functions in one easy-to-use package.
Listing 1is the declaration of the StringList class. The source
code for the functions is too long to include here, but it is available in electronic format (see page 5for details).
Creating and Destroying Strings
Use the StringList class whenever you need to manipulate alist
of Pascal strings, perhaps in apop-up menu or adialog box.

When you are finished with aStringList, you can free the memory it occupies by calling the C++ delete operator, like this:
delete myList;
All changes you make to strings in the list are saved to disk
continually. Calling delete removes only the copy in memory.
If you need to remove the disk copy, use the Toolbox call RmveResource O , since string lists are resources.
Handling Strings
Once you have made aStringList ( by either loading an existing
STR# or creating anew one), you can use the six public member
functions of the StringList class to manipulate it. These functions are listed in the table, and I'll provide brief descriptions of
what they accomplish here.
continued
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The ReturnIndString() function is analogous to Get IndString ( ): It returns in str astring from the list referenced by
index. Passing 1for index returns the list's first string, 2returns the second string, and so on. SetIndString() replaces
any existing string in the list with the contents of string. If
index is out of range, an error condition results and no action is
performed ( see the description of Error°, below). AddString 0, as its name implies, adds astring to the end of the
list. InsertIndString() inserts str before the string indicated by index. For example, if there are five strings in the list,
the following line of code would insert the string " Hi There"
before the fourth string in the list:

Listing 1: The declaration of the StringList class,
agroup of routines for such functions as creating string
lists, adding strings to lists, deleting strings from lists,
and inserting strings into lists.
//define INDEXOUTOFRANGE 100
class StringList{
protected:
short

resID; // The resource ID of this

OSErr
Handle

errcode; // Error code of last operation
stringsH; // Handle to loaded resource

//string list ( STR#)

myList ->InsertIndString(4," \ pHi There");

Boolean Valid(short index);
void Increment(void);

"Hi There" becomes the new fourth string in the list, and the
previous fourth string now becomes the fifth string. DeleteIndString( ) deletes the string indicated by index from the list
and moves any succeeding strings to fill the gap. Finally,
Error() returns the error code produced by the last operation
on the class. It should be checked after any operation. It returns
the appropriate Mac OS error code in most cases, such as insufficient memory ( — 108) or a resource error ( — 192 through
—199).

void Decrement(void);
void Save(void);
void Revert(void);
public:
StringList(short id,Str63 name);
StringList(short id);
-StringList(void)
void ReturnIndString(short index,Str255 str);
void SetIndString(short index, Str255 string);
void AddIndString(Str255 string);
void InsertIndString(short index,Str255 str);
void DeleteIndString(short index);

Private Members
The StringList Class contains five private members. They are

OSErr Error(void)( return errcode;

Boolean Valid(short index);
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F77L-EM/32
•Ier. The
Port 4GB mainframe programs to 80386s with t
ew Version 3.0
Winner of PC Magazine's 1988
upport, DESQview Support, New
and OS include: Edi
untime Licenses. F77L-EM/32 $895 OS/386 $395
Documentation and

F77L

Lahey Personal Fortran 77

The compiler of choice among reviewers and
professionals. Includes aDebugger, Editor,
Profiler, Linker, Make Utility, Weitek and 386
Real-Mode Support, Graphics. $595

New Version 3.0: Full ANSI 77, Debugger,
Editor, Linker, Library Manager, Microsoft
and Borland C interfaces, 400 page Manual,
Unbeatable Price. $99

• •
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When people talk about FORTRAN
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Lahey

Computer lis.tems Inc

Contact us 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
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Printer Sharing Solutions

8Parallel and 2Serial Ports
Now Available With New SL

New Model - SLP TM has 8parallel and 2serial ports: The
original SL'has 4parallel and 6serial ports. Both can
share any combination of ten printers or PCs; automatic
switching, queuing, and serial-to-parallel conversion
Improved Data Throughput- True 115,200 bps: use other
vendors' file transfer software with serial connected PCs
Pop-up Menu via Hotkeys: Keyboard selection of printers
Simple Installation: Just plug in your cables and run the
menu-driven installation software
User Upgradable Memory: From 256KB to 4MB buffer

CI
HWP
Save by Sharing Resources: The SL enables everyone
to share lasers, printers, plotters, and modems. Greater
access by more users reduces unproductive idle time
and the expense of purchasing additional peripherals.
All users can simultaneously send print data and
quickly release their PCs to continue working.

BUITAIO
45 Day Money Back Guarantee

CALL TODAY (800) 345-2356
Fax (
503) 585-4505
Buffalo Products, Inc. 2805 19th St. SE, Salem, OR 97302-1520
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5Ports from

$
275

All ports are parallel and user
configurable as either 3inputs
to 2outputs with apop-up
menu, or 4inputs to 1output
as abuffered auto-switch;
memory is user upgradable
from 256KB to 16MB buffer

AS-41

5Ports $200

SPPS

Converter $ 100

Combination serial-to-parallel,
or parallel-to-serial interface
converter in asingle unit, no
power supply needed, serial
transfers to 115,200 bps, DIP
switch configurable

RCJ

Toshiba Memory Module

4parallel inputs to 1parallel
output, automatic switch with
no buffer; use the AS-31 for up
to 3inputs to 1output, $175

Memory expansion module
for the Toshiba T1000SE,
T1000XE, or J3100SS laptop
(notebook) computer,
1MB - $299, 2MB - $549

CE

Cables & Adapters

2Ports from

$175

Printer buffer with 1parallel
input to 1parallel output, from
256KB to 4MB buffer

High quality, 24 gauge
shielded cables, parallel or
serial; modular cable adapters
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ble to the caller. Another class may contain aroutine called
Valid(), for example, and it would not be confused with the
Valid() routine in this class. Private functions are, well,
private.
Valid() is called by the Set IndString( ) , DeleteIndString( ) , and Insert IndString0 functions to ensure that
the parameters are meaningful. This allows the calling program to detect error conditions via the Error() routine, which
returns errcode. It also prevents the damage to the STR# that
might be caused by operating with faulty parameters. The
Save () and Revert O functions are used to save the STR# to
disk, and to revert to the last saved version, respectively.
The Increment O and Decrement () functions simply modify the short integer at the beginning of the STR# to reflect the
current number of strings in the list. Since this operation occurs
regularly, Imade them into separate functions for efficiency's
sake.
Unfortunately, Idon't have room here to describe exactly
how the various functions work. Ihave commented the source
code, however, so you should be able to tell what's going on
fairly easily. If you have to deal with lots of strings inside your
Mac application, I'm sure you will find the StringList class a
handy addition to your private toolbox. If you have comments, I
can be reached on BIX or by mail. •

STRINGLIST CLASS FUNCTIONS

Once you have made aStringList, you can use the six
public member functions of the StringList class to
manipulate it. See the text for descriptions of these
functions.
Constructors
for StringList class

Member functions
of StringList class

StringList
(short id);
StringList
(short id, Str63 name);

void ReturnIndString
(short index,Str255 str);
void SetIndString
(
short index,Str255 string);
void AddString
(Str255 string);
void InsertIndString
(short index,Str255 str);
void DeletelndString
(short index);
OSErr Error
(void);

void Inerement(void);
void Deerement(void);
void Save(void);
void Revert(void);

Because they are private members, they cannot be called by any
code outside the class. They are used internaily and are invisi-

Jan G. Eugenides is a senior software engineer at Solutions,
Inc. (Williston, VI). Recent programs he has helped create include SuperGlue II, FaxGATE, and LinkSaver. He can be
reached on BIX as "j.eugenides."

Time to Relax and Unwind
withFRAM—OLS'

AN ELECTRONIC KALEIDOSCOPE OF NATURE'S GEOMETRY
FracTools is the ultimate graphics
software "toy" for experiencing the
infinite and beautiful world of
fractals. Easy enough for achild to
use, FracTools opens awindow to
explore the world of chaos science
in a vividly visual environment.
Rich in animation and special effects, FracTools will provide
hours, days... of creative and artistic
relaxation. Create dynamic and
mesmerizing Slide Shows that
change images, effects and colors,
automatically. They would have
killed for this in the "Sixties".

"You can think of FracTools as the professional's fractal
investigation toolbox."
—Dr. Jerry Pournelle - Byte 6/90
Supports 16 color EGA and VGA. and 256 color SuperVGA with multi-synch analog
monitor. Requires IBM PC/XT, AT PS2 or compatible, 512K of RAM. DOS 2.0 or higher,
and ahard disk.

Suggested Retail - $69

To order, call 800-289-1347

Bourbaki Inc.
@

itEVOIUTiONARy SOÍTWARE
P.O. Box 2867, Boise, Idaho 83701, (
208) 342-5849
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JAGY 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

le,

statistics with today's most innovative graphics.
Discover more.
A 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. • 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 a unified 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. • 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 Vkleo 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 a file.
Understand more.
JMP is simple to use, so you can spend your time

JMP

From SAS Institute Inc.,
the number one name in data analysis software.
SAS Institute Inc. L] JMP Sales Dept.
Box 8000 o SAS Circle E Cary, NC 27512-8000
Phone (919) 677-8000 u Fax (919) 677-8123
To use JMP, you need an Apple Macintosh with 1+ meg, 2 meg
recommended.

studying your data, not your software. A JMP pres-

JMP is atrademark of SAS Institute Inc., Cary, NC, USA.
Apple and Macintosh are registered trademarks of Apple Computer, Inc.

ents statistical results visually, so you are always

Copyright © 1990 by SAS Institute Inc. Printed in the USA.
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BREAK AWAY FROM
BLACK, WHITE AND GRAY!
Presenting DH's CHS-4000 Color Handy Scanner'

epart from the humdrum of
ordinary handheld scanners. To
get your message across in aworld of
color, the usual black, white and gray
just don't measure up. Until now.
Presenting DFI's CHS-4000 Color
Handy Scanner.
For the serious scanning enthusiast,
the CHS-4000 has the features that let
you realize your full creative
potentials. 400 dpi resolution,
color gray scale output, six gamma
correction patterns among others.
Plus PC Paintbrush IV +, the world's
best. And the quality that you've
come to expect from the company
that started handheld scanning.
Live up to your creative scanning
possibilities with DFI's CHS-4000.
Who knows where it will lead you to?
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West Sacramento, CA
Tel 916 373 1234

East Brunswick, NJ

Miami, FL

West Germany

United Kingdom

Taiwan, ROC

Tel 201 390 2815

Tel: 305 477 1988

Tel 040 234 766

Tel: 81 462 9290

Tel: 02 543 3966

Fax 916 373 0221

Fax 201 390 2817

Fax: 305 594 0607

Fax 040 233 666
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Bradley Dyck Kliewer

VGA
TO THE MAX
VESA creates a
software standard
for Super VGA

E

ver since companies reverse-engineered IBM's EGA and produced compatible adapters, they
have been pushing the IBM
standards to their limits— first with
Super EGAs, and more recently with
Super VGAs. Both the EGA and VGA architectures (which are similar in many
respects) suggest rather obvious extensions to accommodate higher resolution
and more colors.
However, for many users, owning a
Super VGA adapter hasn't been all it's
cracked up to be. Dreams of glorious
high-resolution color soon fade when you
realize how few programs support the
extended modes. Typically, you can get
Super VGA-aware drivers for AutoCAD,
Lotus 1-2-3, and, if you're lucky, Windows. But that's it. Most programs treat a
Super VGA just like an ordinary VGA
adapter. Why? There's been no standard
way for programs to test for the presence
of aSuper VGA adapter, to identify what
type of Super VGA is present, or to find
out how to use its extended modes.
Enter VESA, the Video Electronics
Standards Association, made up of several dozen leading manufacturers of
graphics adapters, monitors, and software. The VESA Super VGA extensions
let real-mode DOS programs recognize
and exploit Super VGA hardware in a
consistent manner. I'll focus on how
manufacturers have extended Super VGA
and how the VESA standard helps applications use those extensions.
Beefing Up VGA
The first natural VGA extension involves
boosting the resolution of the display. Because of its bit-plane architecture, which
ILLUSTRATION: PAUL COZZOLINO © 1990

locates several layers (or planes) of video
memory in asingle address range, VGA
requires only 64K bytes of address space
for its 256K bytes of on-board memory.
Each high-resolution mode uses one linear bit for each pixel displayed. The
highest standard VGA resolution, 640
by 480 pixels (hereafter expressed as
640 x480), consumes only 38K bytes of
the available 64K bytes. Boosting resolution to 800 x600 fills 60K bytes of address space while maintaining square
pixels and asimple addressing scheme. It
also pushes close to the upper limit of the
early multifrequency displays. Thus,
800 x600 became one of the more popular high-resolution extensions.
The second natural extension is additional color. VGA memory is usually arranged in aplanar configuration: four bit
planes, or 16 simultaneous colors (2').
But VGA has 8-bit registers. The Map
Mask Register, which controls CPU
writes to the various planes, usually re-

serves 4 unused bits. By enabling these
(and making internal hardware changes
to accommodate the extensions), Super
VGA could support 256 colors. However,
I've yet to see an adapter that works that
way, probably because of the hardware
modifications required.
Another possibility (implemented by
the standard VGA mode 13 hexadecimal)
is to address each pixel with one linear
data byte, again allowing 256 colors.
This method wastes CPU address space,
requiring almost the entire 64K-byte
segment for 320 x200. But it greatly
simplifies address calculations—you just
multiply the xand ycoordinates to get the
byte offset of the pixel. This eliminates
the bit offset calculation required by the
planar modes.
The next step involves using more than
one segment for linear byte-wise storage.
The memory IBM reserved for video includes the 128K bytes that comprises the
A and B segments. Fortunately, IBM
DECEMBER 1990 • BYTE
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Table 1: With VESA calls, you
can identify whether Super VGA
is present and, if so, how to
control its video modes and bank
switching.

Table 2: Version 1.0 standardized
the popular 800x600, 256-color
mode and left plenty of room
for growth. Version 1.1 added
enhanced text modes.

4F0Oh

Version 1.0

4F01h
4F02h
4F03h
4F04h
4F05h
4F06h
4F07h

Return Super VGA
information.
Return Super VGA mode
information.
Set Super VGA video mode.
Return current video mode.
Save/restore Super VGA
video state.
CPU video memory
window control.
Set/get logical scanline length (version 1.1).
Set/get display start
(version 1.1).

chose to start VGA address at A000h (the
older CGA standard began at B800h), so
it is possible to extend resolutions by addressing two segments.
Of course, this technique won't work
with adual-monitor configuration. Programmers prefer two monitors for debugging: a monochrome monitor (and
adapter) for viewing debugging information, and aVGA for the actual graphics
display. Some spreadsheet users like to
have a monochrome spreadsheet with
color graphics on the other display. And
some CAD users appreciate afull screen
of graphics with the menus on aseparate
display. But in all such cases, the monochrome adapter uses address B000h,
eliminating the B segment for VGA
memory expansion.
Nevertheless, there are Super VGAs
on the market that support 1024 X768, 4and 16-color modes (a 96K-byte footprint), and high-resolution 256-color
modes with linear addressing (up to
480K-byte footprints). And these adapters still allow dual monitor configurations.
How do they squeeze such alarge footprint into a64K-byte segment? With an
old technique popularized by the LIM/
EMS standard: bank switching. The
adapter lets the program select which
bank (usually 64K bytes) of memory
should appear at the A000h segment.
Thus, a1024x768 mode might have two
64K-byte banks, numbered 0and 1. The
first 512 rows would be in bank 0and the
last 256 rows in bank 1.
Extending VGA does create some
problems. The easiest ones to deal with
(from the programmer's view) are the
adapter's internal timings and address356
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100h

640 x400, 256 colors

101h

640 x480, 256 colors

102h

800 x600, 16 colors
800 x600, 256 colors
1024 x768, 16 colors

103h
104h
105h
106h
107h

1024 x768, 256 colors
1280 x1024, 16 colors
1280x1024, 256 colors

Version 1.1
108h

80 x60 text

109h
10Ah
10Bh

132 x25 text
132 x43 text
132 x50 text

10Ch

132 x60 text

ing. Such parameters are set once and,
except for unusual applications, never altered. Adding new bits to afew key registers for additional colors is not very difficult, either. But which mode number
should set an 800 x600 mode, or any
other Super VGA mode? How do you
know if aSuper VGA mode is available?
With the more complex bank-switching
schemes, how do you request a bank
switch? How large are the banks, and
what are their attributes?
VESA: Passport to the
Extended Modes
The first VESA standard, which was
created in April 1989, established mode
6Ah as an 800 x600, 16-color mode. Except for the larger address space, programming mode 6Ah is identical to
working with standard mode 12h
(640 x480, 16 colors). Both are planar
modes with a 64K-byte address map—
one plane for each primary color, and
one to represent intensity. With the palette registers and the D/A converter, you
can map aplane combination to any one
of 262,144 different colors.
Before writing data to the adapter, a
program must set the color to be written
COMPANY INFORMATIO
VESA
1330 South Bascom Ave., Suite D
San Jose, CA 95128
(408) 971-7525
Inquiry 1004.

or the bit planes to modify. When reading data, the program must select asingle
plane (four reads to retrieve all data in a
byte) or aparticular color ( 16 reads to
retrieve all data). In Super VGA mode
6Ah, a program accomplishes these
tasks just as in mode 12h—that is, by
standard VGA registers.
The Super VGA modes require faster
scan rates for the display. Other timings,
such as the retrace and overscan, require
compensating adjustments. These timings can affect image size and placement
on the display. In some cases, you may
find yourself adjusting the screen controls every time you switch applications
(for example, from an older 640 x480
program to a newer Super VGA program). Accordingly, VESA has also set
some display signal-timing specifications for 800 x600 modes.
The next set of standards (October
1989) extended the BIOS calls. It established eight new graphics modes (all the
way up to 1280 x1024, 256 colors), five
function calls, and several attribute
tables. All the new calls are implemented
as subfunctions of interrupt 10h, function call 4Fh. As with the IBM-defined
video BIOS calls, register AH takes the
function call (4Fh), and the subf unction
goes in register AL. A revision of these
standards (May) added five new text
modes and two new function calls. All
VESA revisions will be backward-compatible to the original. A list of the functions appears in table 1. The new modes
appear in table 2.
VESA Functions
Function 0 (Return Super VGA information) confirms that aVESA adapter exists. The calling program must reserve a
256-byte area and pass apointer via registers ES:DI. The VESA function returns atable of information that includes
the current VESA version supported and
apointer to the valid video modes.
The program may determine the attributes of a mode by calling function 1
(Return Super VGA mode information).
Like function 0, apointer to a256-byte
reserved area passes through register
ES:DI. The CX register receives the
mode number. This function returns operational information such as memory
layout and window properties (discussed
later). The standards define enough detail so that avendor can describe unusual
non-VESA modes such as nonstandard
resolutions or memory mapping (e.g.,
extended CGA).
Functions 2 and 3 simply set and return the video mode. Unlike the standard
video BIOS routines, which use an 8-bit

They have away of
dealing with line noise.
WARNING:
File Transfer
Aborted.

We have abetter way.
Take one last look at this screen shot.
Hopefully, you'll never see it again.
BLAST® is the communications software
designed to shrug off line noise. It was born
twelve years ago into the world of highstakes mainframe file transfers — where one
lost bit can be amillion dollar mistake.
We developed aunique full-duplex, sliding
window protocol that was naturally
resistant to noise. Then we added data
compression, and the incredible ability to
restart transfers from the point of
interruption. When we put it on the test
bench we found that, in addition to the
safest mode of transferring files, we had
produced the fastest protocol available.
We set out to build atank and ended up
with asports car — asports car with armor.

United Kingdom: 44-071-987-9021 • 1

We named it BLAST and, starting today, it's
available, through distribution, to virtually
anyone with abusiness computer — any
business computer. Call your distributor for
the whole story.
No one can eliminate line noise as a
problem. We have managed to outmode
warning messages as asolution.

ComMunications Re.search Group
Robotics Company
For more information call:
800-24 BLAST ( 242-5278)
(504) 923-0888
FAX: (504) 926-2155

Or write:
Communications Research Group
5615 Corporate Boulevard
Baton Rouge, LA 70808

e 33-01-6930-7172 • Germany: 49-0201-820190 • Italy: 39-02-837-8341 • Netherlands: 31-020-975-451 • Amtrak,: 61-03-528-2711
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mode number, the VESA routines use a switching. Register BH sets the current
16-bit mode number. Programs get and
mode (0 for set, 1for read), BL selects
set the mode number by way of the BX
the window (0 for A, 1for B), and DX
register.
holds the bank number. VESA also proFunction 4saves all, or selected porvides adirect call for setting the current
tions of, the Super VGA video state. The
window—the address of the call is recomplete video state includes all the regturned through function 1.
isters (including vendor-specific regisVersion 1.1 of the specification adds
ters) and BIOS data areas, but not the
two function calls that support scrolling
video memory.
and multiple display pages. Function 6
Function 5 (CPU video memory winsets the logical screen width. A line
dow control) sets or reads the current
longer than the display width may be subwindow (bank); it's a prelude to bank ject to horizontal scrolling. Additional-

Figure 1: In this diagram (right), the
offset in video memory has changed
from 0to 1000h (the CPU continues to
address segment A000h). The shaded
area is the displayed memory in 1024by 768-pixel, 16-color mode.

Figure 2: Window A (below) is writeonly, and Window B is read-only. Both
are 64K bytes in length and addressed
at segment A000h. The top half of the
diagram represents an arbitrary initial
state where you can read video memory
at offset 1000h and write to video
memory at offset O. You might use this
configuration to transfer an object
from the nondisplayable memory in
Window B to Window A. Moving to the
bottom, both banks are switched, so you
read from video offset 0and write to
video offset 1000h (e.g., to store
background information from Window
Bin the nondisplayable area).
V

SINGLE-WINDOW
BANK SWITCHING
CPU
A000h

Video

OFFFh
B000h

A000h

1000h

A800h

1800h

1FFFh
B000h

OVERLAPPING WINDOWS
CPU

Video

Write

CPU
A000h

Video
1000h

A

A800h

1800h

A000h

FFFh

1FFFh

B000h

13000h

CPU

Video

A000h

1000h

A800h

1800h

B000h
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Read

Write

CPU
A000h

Video

A

1FFFh
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B000h

FFFh

Read

ly, longer logical lines are useful for
rounding out odd-length lines, so windows always break between scan lines
rather than within scan lines. For example, a 640-column graphics mode (80
bytes wide) does not divide evenly into
64K bytes. This can be fixed by rounding
up to 128 bytes ( 1024 columns).
Function 7 sets and reads the display
start address. This allows for panning
across wider logical screens set through
function 6, for scrolling vertically, or for
switching between two or more display
pages.
The standards recognize that some
adapters have unique modes or limited
abilities. VESA provides information
about vendor-specific modes in the form
of mode lists and mode attribute tables.
A program can search for aspecific resolution, find the closest matching resolution (either VESA or vendor-specific),
and determine the necessary programming information—all with VESA calls.
Note that an adapter does not have to support each, or any, of the VESA standard
modes. For example, Ihave yet to see a
1280 x1024 VGA.
Memory Windows
The standard VESA modes return information, too. This is especially critical
for the bank-switching modes, such as
1024 x768, and all the extended-memory modes (e.g., those that require VGA
with 512K bytes of memory). There are
three separate bank-switching techniques: single-window (see figure 1),
dual overlapping windows (see figure 2),
and dual non-overlapping windows (see
figure 3). In each case, programs accomplish bank-switching with aVESA call
or with adirect call to abank-switch routine located with aVESA call.
With the single-window technique, the
CPU can both read and write to the same
address range—typically, a full 64Kbyte segment. Dual overlapping windows
map to the same address, but one window is read-only while the other is writeonly. The two windows can map to the
same bank, thus emulating the singlewindow technique ( but requiring two
function calls to switch banks). Dual
nonoverlapping windows, avariation on
the basic dual-window theme, occupy
different segments—typically A000h
and A800h—and are 32K bytes long.
Nonoverlapping windows can also emulate asingle window, in this case by selecting consecutive 32K-byte banks (also
requiring two calls to switch banks).
Most programmers will probably emulate single windows to simplify their
plotting routines. So why bother with

HANDS

ON

UNDER THE HOOD

dual windows? To improve performance
when you are moving data between display areas. Since each window is independently addressable, you can move
data from one area to any other without
reloading segment registers. Applications that do animation or that maintain
libraries of frequently drawn images
(e.g., fonts) will work much faster if they
exploit dual windows.
Programmers must be very careful not
to assume that attributes for one adapter
will apply to another, similar adapter (or
even from mode to mode on a single
adapter—I've seen multiple windowing
methods on asingle adapter). For example, you cannot assume that single-window systems will have 64K-byte banks—
the banks may be smaller than the window size. The smallest address step is
called the granularity.
Most Super VGAs use a64K-byte window and 64K-byte granularity, but Paradise Super VGAs use dual nonoverlapped
Windows with a 4K-byte granularity.
Each window is 32K bytes: one at segment A000h and the other at A800h.
Each window can be individually programmed to 4K-byte offsets within the
adapter memory. A single-window emulation would use banks 0 and 8, not
banks 0and 1.
Once you master the bank switching,
programming with VESA is basically the
same as with the standard VGA modes.
The addressing generally follows either
the 4-bit planar model (e.g., 640 x480,
16 colors) or the linear packed-pixel
model (e.g., 320 x200, 256 colors).
What VESA Means to You
One of the unique features of the VESA
standard is that it supports existing hardware. In an industry that is driven by
selling new hardware, Ithink it's exciting to see some recognition of alarge installed base that has been underutilized.
By August of this year, most of the major
manufacturers had implemented version
1.0 VESA BIOS calls as TSR programs
for their existing VGAs. A few had the
VESA Calls in BIOS.
The next big step is software that supports VESA. As of August, several
shareware programs supported VESA.
Two CAD applications, Microstation
and Generic CADD, had VESA drivers.
Although CAD and paint applications
will be the first adopters of VESA, the
extended text-mode support in version
1.1 will make VESA attractive to spreadsheet and word processing applications.
Of all the people I've talked to about
VESA, Everex's Gary Lorenson is the
most enthusiastic, and it's easy to see

Inan
industry driven by
selling new hardware,
it's exciting to see
some recognition of
alarge, underutilized
installed base.

why. Everex has several Super VGA
models with different architectures.
With VESA, Everex can distribute programming information that applies to all
its VGA models rather than trying to
document the differences.
Of course, there are still benefits to be
had by writing for aspecific chip set. By
knowing which registers control bankswitching, or through special features
such as direct-latch register writes, aprogrammer can improve the performance
of an application—at the expense of portability to different adapters. Iexpect to
see growing support for generic VESA
drivers within programs over the next
few years. But Idoubt that customized
drivers for popular programs will disappear. VESA primarily helps the software
developer and those hardware vendors

who have to support multiple architectures.
Note, however, that VESA is distinctly
areal-mode standard. Writing aVESA
driver for Windows 3.0 (which is something of areal-mode/protected-mode hybrid) would be avery difficult task due to
the tight integration of the virtual device
driver with the underlying hardware.
Microsoft is looking into VESA but has
not yet decided whether to participate.
VESA is not useful for protected-mode
applications such as Xenix, Unix, and
OS/2. This is perhaps the biggest weakness of VESA—it is asoftware standard
rather than ahardware standard. This is
what makes VESA asignificant advance,
insofar as it supports old hardware, but it
also restricts it from advancing to new
operating systems.
VESA is unlikely to adopt a Super
VGA hardware standard, for several reasons. Foremost, perhaps, is the fact that
a hardware standard would give some
companies an edge, since it would likely
be built around an existing architecture.
Also, ahardware standard would not be
backward-compatible to the installed
base of Super VGAs.
The VESA committee is looking at a
generalized protected-mode library that
could work across platforms such as the
Phar Lap extensions, Xenix, Unix, and
OS/2. But ageneralized driver would be
difficult to design and may not be practical if Super VGA is only a transitory
phase on the way to graphics coprocessors.
continued
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Figure 3: The CPU addresses two
segments: A000h and A800h. In the top
half, the CPU can read or write to
either the first or last 32K-byte portion
of displayable memory. In the bottom
figure, Window A has been moved to the
second 32K-byte bank, while Window
Bcontinues to address the last
displayable bank. In 1024- by 768pixel, 16-color mode, there will be at
least one more 32K-byte bank of
nondisplayable memory, which could be
used as supplementary storage for
commonly used characters or objects.
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A Graphics Coprocessor
in Every PC?
Will graphics coprocessors make VESA
obsolete before it establishes a significant installed base? Idoubt it. Already,
VESA is available to most Super VGA
owners for the price of asoftware update
(either free or for aminimal charge) or a
call to a vendor-supported BBS. This
gives a potential installed base of millions of computers. The next stage is
VESA support in applications software. I

expect rather quick adoption here. It's
difficult for developers to ignore higher
resolutions and additional colors when
the conversion from existing VGA programs is straightforward.
Despite the initial excitement over the
Texas Instruments Graphics Architecture and the 8514/A, adoption of these
graphics coprocessor standards has been
slow. Ithink the primary factor working
against graphics coprocessors is price.
You still pay apremium for agraphics
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coprocessor—not just for the adapter, but
for the monitor, too. Once resolutions
push past 800 x600, monitor prices go
up dramatically. And although many coprocessors work at lower resolutions, the
target market is 1024 x768 and above.
Even when coprocessor prices drop
(and they almost certainly will), the
changeover from VGA to graphics coprocessors may be more evolutionary
than revolutionary. One of the interesting
aspects of the IBM-compatible market is
that every aspect of a system must be
cost-justified. Each computer is acollection of components tailored to an individual's budget and needs. Thus, even afew
hundred dollars' difference between a
coprocessor and Super VGA could tilt the
balance in favor of VGA unless the coprocessor appears to improve performance significantly.
There are plenty of character-based
applications that form the cornerstone of
DOS-based computing. Graphics is more
of aperk than afoundation for programs
such as spreadsheets, databases, and, to
some extent, word processors. Does it
matter whether a 1-2-3 graph displays a
few tenths (or perhaps only a few hundredths) of asecond faster? Compared to
spreadsheet recalculation times, minor
improvements in graphics speed are
practically insignificant.
The fate of Super VGA is probably
more closely tied to acceptance of graphical-user-interface systems, such as Windows and OS/2—the areas where the
VESA extensions are weakest. And since
all GUI applications rely on graphics, a
coprocessor begins to look more like a
requirement than an option.
Ithink the VESA Super VGA standards have at least a few good years
ahead. They should fill an important gap
in the transition from VGA to whatever
coprocessor standard establishes itself in
the marketplace—and may have some
staying power considering the older
hardware standards that are still in use.
The VESA standard demonstrates a
commitment to improve products that
have already been sold, rather than to
always push for something newer and
better. It's arefreshing example of how
cooperation between competing manufacturers can benefit the entire computer
industry. •
Bradley Dyck Kliewer is the author of
EGA/VGA: A Programmer's Reference
Guide, Second Edition (McGraw-Hill,
1990) and principal ofDK Micro Consultants, a microcomputer consulting business in Minneapolis, Minnesota. You can
reach him on B1X as "bkliewer."
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Rick Grehan

MORE THAN
J
UST FAST

How to control
SCSI devices on
Macs and MS-DOS
machines

the same on all Macs. There are some
of pseudo assembly that the manager inminor variations regarding power for terterprets and executes.
minating resistors, but most Mac-comThis pseudosubroutine tells the manpatible SCSI peripherals are designed to
ager what to do with the bytes being
work across the Mac line.
transferred: how many there are, the bufFrom the perspective of a programfer address in the Mac's memory to read
mer, the Mac Toolbox provides a refrom or write to, whether to do abyte-bymarkable amount of " precooked" supbyte comparison while the data is incomport software. Table 1shows alist of the
ing, and more. I've given amore detailed
functions offered by the Macintosh's
discussion of the SCSI manager routines
SCSI manager. Communicating with a in the March Some Assembly Required,
orne time ago, Igot the documen"Foreign File Systems."
tation on SCSI from ANSI. The
SCSI device involves adetailed series of
documentation came in abinder I phase transitions that your driver softwas reluctant to open. It was
ware must cope with. The SCSI manager
Differences and Details
will do much of that coping for you.
All members of the Mac family ( beginlarge, and any skimming Idid got me lost
In particular, the manager includes
ning with the Mac Plus) use at least some
in pages of command descriptor blocks. I
routines for reading and writing data to a version of the NCR 5380 SCSI chip as the
decided I'd let someone else investigate
heart of their SCSI port. As with any
SCSI.
target device: SCSIRead and SCSIWrite
family, though, the siblings have their
But then the 300-megabyte hard disk
(also, SCSIRBlind and SCSIWBlind—
drives started rolling into the BYTE Lab
the " blind" I/O routines, which Iwill
differences. In the Mac family, these difcover in amoment). When you ask the
ferences are in the hardware, which
for our November Product Focus. There
SCSI manager to execute aSCSIRead or
translates into differences in any softwere printers, too, and optical-character-recognition devices. And they were
SCSIWrite, you also pass in the address
ware you build that has to talk to the SCSI
of atransfer instruction block, which is
port.
all SCSI. So, Idecided maybe SCSI was
something Ishould investigate after all.
actually aseries of instructions in akind
The difference between regular and
This month, I'll look at what goes into
building programs to talk to aSCSI port.
MACINTOSH SCSI MANAGER FUNCTIONS
Ihope you can take this information and
carry it on to more sophisticated applicaTable 1: Notice that the SCSI manager handles the protocol details for
common I/O—reading and writing—so you don't have to.
tions. And make no mistake, SCSI will
let you get as sophisticated as you can
0
SCSIReset. Resets the SCSI bus.
bear.
1
SCSIGet. Manages the arbitration phase.
You probably think (as Ioriginally
2
SCSISelect. Selects atarget for future SCSI communications.
did) that the only place you'll see aSCSI
bus is between acomputer and some stor3
SCSICmd. Lets you pass aSCSI command to the SCSI bus.
age device—usually ahard disk drive or a
4
SCSIComplete. Returns status and message information at the completion
tape drive—but Ihave seen SCSI ports
of aSCSI command.
tacked onto more and more peripherals.
5
SCSIRead. Reads bytes from aSCSI target.
I've already mentioned some. My favor6
SCSI Write. Writes bytes to aSCSI target.
ite, however, was adevice that lets you
8
SCSIRBlind. Reads bytes from aSCSI target. Unlike SCSIRead,
connect alarge-screen color video moniSCSIRBlind performs no handshaking. It's not agood idea on the Mac Plus.
tor to aMac Plus through the SCSI port.
9
SCSIWBlind. Writes bytes to aSCSI target without handshaking.
10
SCSIStat. Returns a16-bit word whose bits reflect the condition
SCSI and the Mac
of various SCSI signals.
Macintoshes, beginning with the Mac
11
SCSISelAtn. Identical to SCSISelect, with the exception that this command
sets the SCSI ATN line. This signals the target device that you want to
Plus, have included abuilt-in SCSI port
send it amessage.
for attaching hard disk drives. Although
12
SCSIMsgln. Receives amessage from atarget device.
the internal details of the SCSI hardware
13
SCSIMsgOut. Sends amessage to atarget device.
have changed (more on this later), externally the SCSI connection looks much

S
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NCR 5380 REGISTERS
Table 2: A short description of each of the 5380's internal registers.
Current SCSI data: A read-only register that provides asnapshot of the current state
of the SCSI data bus.
Output data: This write-only register is your program's portal to the SCSI data bus.
Input data: Provides latched data from the SCSI bus. This is distinct from the current
SCSI data register, which simply reads the bus's current state. Data is latched into this
register in response to an active- going signal on either the SCSI ACK or REQ lines
(depending on whether the 5380 is in the initiator or the target mode; ACK is driven
by an initiator, and REQ is driven by atarget).
InItlator command: You can read and write this register. In read mode, it lets you
monitor most of the SCSI bus status signals. Information gleaned from this register
will also tell you whether arbitration is in progress and whether you've lost arbitration.
In write mode, you can set most of the SCSI bus status signals. One bit in this
register controls gating the output data register onto the data bus.
Mode: This is also aregister that you can read and write to. As the name implies,
flags in this register control the behavior of the chip: whether it's acting as target or
initiator, whether DMA mode is active, and whether parity checking is enabled.
Other bits in this register enable interrupts for the chip: parity error interrupt and
end-of- process interrupt (used to signal the completion of aDMA transfer).
Target command: Yet another readable and writable register, it monitors those signals
on the SCSI bus that determine the current bus phase. Atarget device would write to
this register to set bus phases.
Current SCSI bus status: Aread-only register whose contents reflect the current
state of the SCSI bus status signals. Signals coming in through this register that indicate
the current bus phase must match those you've written into the target command
register before some bus transactions can proceed.
Select enable: Awrite-only register that lets you mask out asingle ID during
aselection phase. Simply put, you can use this register to trigger an interrupt if you
attempt aselection to aspecific target and the selection succeeds.
Bus and status: This read-only register returns the state of status signals not covered
by the current SCSI bus status register. You can also monitor several internal states
using this register— if aDMA transfer has completed, for example.
Note: The remaining four registers are not registers in the true sense; there is
nothing "in" them. Rather, an I/O operation on these locations triggers aspecific event.
Start DMA send: Awrite operation to this register begins aDMA send operation.
Start DMA target receive: Writing to this location causes the 5380 to begin aDMA
receive operation in target mode.
Start DMA Initiator receive: Same as the above register, only the 5380 acts
as an initiator.
Reset parity/interrupt: This is aread-only regiser. A read operation to it resets
the parity error bit, the interrupt request bit, and the busy error bit in the bus and status
register

blind I/O routines on the Mac Plus is obvious: The first mode is very picky about
handshaking and checks the DRQ (data
request) line on the 5380 before transmitting each character; the second mode
checks DRQ only at the start of the transfer. Although the regular mode is slower
(because an extra fetch and comparison
must take place for each byte transferred), it is " safe" when compared to
the blind mode (which checks DRQ only
at the outset of amultibyte transfer).
Furthermore, on the Mac Plus, there
are no real handshake connections between the CPU and the 5380, other than
through the read/write control and data
lines. Thus, if you want to watch goings362
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on on the SCSI bus, you have to monitor
the 5380's internal registers.
Because the Mac SE and Mac H have
hardware handshaking, their versions of
SCSIRBlind and SCSIWBlind take advantage of this hardware. However, the
blind versions on those machines can run
aground on CPU bus errors if the bytes
don't arrive quickly enough (about 270
milliseconds on the Mac SE and 16 microseconds on the Mac II).
Even if you use blind mode on the Mac
Plus, you won't be violating any speed
limits. You can only get up to atransfer
rate of about 260K bytes per second on
the Mac Plus. (In regular mode on the
Mac Plus, the transfer rate is down to

around 170K bytes per second.) However, blind mode I/O on the Mac II and
Mac SE/30 can crank along at over 1MB
per second.
The Mac IIfx uses a custom SCSI
chip—the SCSI DMA. This circuit has a
built-in 5380. Thanks to the SCSI DMA,
the Mac IIfx is the first Mac that can
handle true DMA transfers along the
SCSI bus; all Macs before it could—at
best—use CPU-assisted pseudo-DMA
transfers. Even with true DMA, it's important to point out that the CPU is not
entirely out of the picture. DMA transfer
moves only data; driver software must
continue to execute on the CPU to handle
all the protocol details.
DMA transfers can be 32 bits wide
(doubleword-wide) rather than bytewide. In fact, the SCSI DMA adjusts
transfers to perform them at the 32-bit
width. If you try to transfer, for example,
data that begins on aword—rather than a
doubleword—boundary, the SCSI DMA
will perform the first transfer as a16-bit
word and the remaining transfers as 32bit doublewords.
Having pointed out all the strengths of
the SCSI DMA chip, Imust finally pop
its balloon and point out that, under
Finder and MultiFinder, the DMA capabilities of that chip provide no real performance win. You'll get aspeed advantage only when you're using apreemptive
operating system—A/UX, for example.
Happily, most SCSI software will run as
is on the SCSI DMA (Apple's documentation indicates that software that uses
hardware handshaking will have to be
modified).
NCR 5380
The SCSI bus is really nothing more than
a special-purpose bidirectional parallel
interface. It doesn't take agreat deal of
hardware to put together aSCSI. In fact,
I've seen some IBM SCSI cards that are
not much more than bidirectional bus
transceivers. These interface cards required software drivers that carried all
the intelligence; that is, the software
handled all the details of the protocol
(e.g., when to set this bit and when to
look for an active condition on that line).
Ibelieve it was Don Lancaster who, in
aKilobaud Microcomputing article, said
that the most efficient microcomputer
solutions aren't all software and aren't
all hardware; they are aproper combination of both. Enter the NCR 5380.
The NCR 5380 is much more than a
parallel-interface adapter chip; it is specifically designed to support the SCSI
bus. The 5380 has special on-chip highcurrent drivers that permit you to wire it
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directly to the SCSI bus. The only addi- bit, and it indicates when the 5380 has
recognized that an arbitration phase is in
tional components needed are terminatthe works. Once bit 6is a1, you look at
ing resistors that SCSI cabling demands.
bit 5in the same register; bit 5is the lost
The NCR 5380's critical internal orarbitration bit. If it's set, you've been
gans are its registers. There are 13 regisbeaten by someone else with a higher
ters on the chip; some you can only read,
SCSI ID, and you'll just have to wait for
some you can only write, and three you
the bus to become free again. Otherwise,
can read or write. Idon't think apainyou win, and you're allowed to go on to
fully complete table of the registers and
the next phase.
their contents would be worthwhile here.
Now that you've won the arbitration,
It will be more informative if Ipresent
it's time to decide whom you want to talk
them in the context of aSCSI data transfer example. For your convenience, table
2gives ashort description of each member of the 5380's register set. If you want
amore intricate description of the 5380,
see the May and June 1986 BYTE Circuit
Cellar columns.

to. This is the selection phase. When you
pick whom you'll be conversing with,
you've got to mention who you are as
well. (This is to support reselection,
which Iwon't get into here. It lets the initiator and target break their connection—
letting others use the SCSI bus—while
the target completes some time-consuming task. The understanding, of course,
is that the initiator and target will renew
their transactions in the future.)
To start the selection phase, you set

Life as Seen by the 5380
A good way to get an idea of using the
5380 is to step through the different bus
phases, examining how you must set—
and respond to—the 5380's registers. I'll
assume that the 5380 is connected to a
host as an initiator. I'll also assume that
the SCSI transaction that's about to take
place is asimple one, consisting of the
following phases (in order):
1. Arbitration
2. Selection
3. Command out
4. Data in or data out
5. Status
6. Message in
As you will see, there's also apossible
message-out phase that can take place
between steps 2and 3. Before the arbitration phase and after the message-in
phase, the SCSI bus is said to be in the
"bus free" phase.
Arbitration is where contenders vie for
the right to use the bus. In the simplest
case—ahost computer talking to one or
more disk drives—this is no big deal.
There's no one else to fight over the bus
with. First stop: the mode register.
As its name implies, you use the mode
register of the 5380 to set the chip's personality. Flags in this register control
items like the following: whether the
chip is operating as initiator or target,
whether DMA is active, and whether interrupts are enabled.
To enter arbitration phase, you clear
bit 0of the mode register (the arbitration
bit), load your SCSI ID into the output
data register, and flip the arbitration bit
to 1. That last flip sends your SCSI ID
out on the data bus and starts arbitration.
Your next job is watching for bit 6of
the initiator command register to spring
to a1. This is the arbitration-in-progress
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SCSI INFORMATION TRANSFER PHASES
Table 3: You can determine the current bus phase by watching the three SCSI
status lines: I/O, C/D, and MSG.
Phase

I/O

C/D

MSG

o
o
o

o

o
o

o

o
o

Data out
Command out
Message out
Data in
Status
Message in

READ AND WRITE COMMAND BLOCKS
Table 4: SCSI command blocks for read and write operations. Block numbers
are 21-bit values. The command format shown is for group 0commands; the
group 1versions of the commands allow for 32-bit block numbers and I6-bit
transfer sizes.
Byte
offset

o
1
2
3
4
5

Description
Operation code; 8for aread command, 10 for an operation mode.
Logical unit number in high 3bits combined with the most significant
5bits of the block number in bits 0through 4.
Bits 8through 15 of the block number.
The least significant 8bits of the block number.
The number of blocks to transfer.
Various flags. The top 2bits are vendor-unique. The low 2bits
control command linking, which lets your program construct aseries
of commands that are logically treated as asingle operation.

the bits corresponding to both IDs. The
result goes into the output data register
on the 5380. You then set bit 0 (assert
data bus) and bit 2 (assert select) of the
initiator command register. This places
the ID onto the data bus and turns on the
selection bit. Immediately, you turn off
the arbitration bit (by clearing bit 0in the
mode register), disable the select enable
register (by filling it with zeros), and
clear the BSY line by clearing bit 3of the
initiator command register.
Now you wait. The target, if it's there,
should set the BSY line in about 250 ms.
You monitor this line by polling bit 6of
the current status register. If it goes active, you've got a partner. Otherwise,
it's time to jump to an error handler.
Assuming you've linked up with atarget, you clear all the bits of the initiator
command register except for bit 3, which
keeps the BSY line active.
Next comes " Command out," which
says, " Here's what Iwant you to do."
(The SCSI protocol allows for any of the
other phases at this point—amessage-out
phase is typical. The message-out phase
lets the host send amessage to the target.
SCSI defines anumber of message codes,
ranging from the simple [e.g., " com364
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mand completed successfully"] to the
complex [e.g., " can you support synchronous data transfers?"]. The Mac,
however, is atypical, and most targets
skip directly to the command-out phase.
I'll stick to the Mac as the host here.)
In this and the remaining phases, your
job as initiator is the job of a servant;
what you do—whether you send or receive—is selected by the target. (Seems
backward, Iagree, but Ididn't write the
standard.) You can determine the bus
phase by watching bits 2through 4of the
current SCSI bus status register. These
bits reflect the condition of the SCSI bus
I/O, C/D, and MSG lines, which in turn
determine the current bus phase. (Table
3 shows status line settings and associated bus phases.) Additionally, you must
set the low 3 bits of the 5380's target
command register to reflect their counterparts in the current status register.
The rest is simply arepeated four-step
process. Assuming you're in the command-out phase, it goes like this:
Step 1: Place the data byte to be sent in
the output data register.
Step 2: Poll the current status register,
waiting for bit 5 (REQ) to go active. This

indicates that the target is requesting a
byte.
Step 3: Set bit 4 of the initiator command register, turning on ACK and informing the target that the requested byte
is on the bus.
Step 4: Poll the current status register,
waiting for REQ to go inactive. When it
does, you know the target has received
the current data byte and is ready for the
next. Turn off ACK, return to step 1, and
repeat the process for the number of
bytes you need to send.
During a command phase, the bytes
you send down the SCSI bus in the above
steps constitute the command descriptor
block. Depending on the command type,
the CDB can be 6, 10, or 12 bytes long.
(Since the first byte of the CDB is the
command code, the target can immediately determine how many bytes to expect during the command-out phase.) In
table 4, Ihave shown the format of the
6-byte command versions for read and
write operations.
The other phases—data in, data out,
status, and message in—proceed just like
the command phase. The only operational difference is the setting of the
three SCSI status lines (MSG, C/D, and
I/O). Finally, each phase Ihaven't mentioned yet serves a separate purpose;
here are their typical uses:
Data in: Data requested with a read
command is transferred from the target
to the initiator.
Data out: The host has issued awrite
command; during the data-out phase, the
data passes from the initiator to the
target.
Status: The target sends astatus byte
to the initiator. It's hoped that the contents of the status byte indicate that the
target has successfully completed the
command.
Message in: The reverse of the message-out phase described above. The target sends amessage to the initiator. The
pseudocode in listing 1should clarify the
machinations of the SCSI phases I've described. There are three pseudoroutines
in the listing that show arbitration, selection, and data transfer phases.
DOS and ASPI
The preceding discussion of the Mac and
5380 should have you seasoned for avisit
to the DOS world. Iwill use Adaptec's
advanced SCSI programming interface
(ASPI) as a segue into SCSI programming on PC clones.
ASPI seeks to simplify the job of talking to aSCSI port; in alot of ways, it's a
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Listing 1: These pseudocode routines show how to pilot the 5380 through fundamental SCSI operations. They presume
the presence of anumber offunctions named after the 5380's registers (see table 2). These functions let you manipulate
bits within the 5380's registers. For example, translate SCSI_MODE ( ARBITFtATE, SET) ; to mean "set the arbitrate bit in the
5380's mode register." These routines assume that you're operating as an initiator.
{ This routine handles the arbitration phase and assumes
that you've already loaded the global variable MY_ID
with your SCSI ID bit set. 1
DO_ARBITRATION:
f Clear arbitration bit, place our ID in the
output data register, and set arbitration. )
SCSI_MODE(ARBITRATE,CLEAR);
SCSI_OUTPUT_DATA:=MY_SCSI_ID;
SCSI_MODE(ARBITRATE,SET);

SCSI_INITIATOR_COMMAND(ASSERT_BUSY,CLEAR);
{ Wait for the BSY line to become active. This loop
should have some sort of time-out control to handle the
situation of an unresponsive-possibly absenttarget. )
REPEAT
WHILE(SCSI_INITIATOR_COMMAND(ASSERT_BUSY,VALUE)<> 1 );

{ Place contents of output data register onto

{ Turn off output data register to bus. )
SCSI_INITIATOR_COMMAND(ASSERT_DBUS,CLEAR);

SCSI data lines. 1
SCSI_INITIATOR_COMMAND(ASSERT_DBUS,SET);

RETURN;

{ Wait for arbitration in progress bit. )

{ The following pseudoroutine assumes global variables

REPEAT
WHILE(SCSI_INITIATOR_COMMAND(ARB_IN_PROG,VALUE)<> 1 );

BUFADDR, which points to the start of a buffer that
will hold the bytes received from the SCSI bus, and

( Get result of arbitration )
RESULT:=SCSI_INITIATOR_COMMAND(LOST_ARB,VALUE)

DO_POLLED_READ reads bytes from the target using the
polled mode; the CPU monitors the handshaking lines. 1

NBYTES, the number of bytes to read.

DO_POLLED_READ:
( Disable output data register )
SCSI_INITIATOR_COMMAND(ASSERT_DBUS,CLEAR);

I:=0;{ Will act as index. )

RETURN(RESULT);
{ This routine selects the target device identified by

REPEAT
{ Wait for the REQ line.

DO_SELECTION:

REPEAT
WHILE(SCSI_CURRENT_STATUS(REQ,VALUE)<>1;

f Logically OR together target id ( HIS_ID) and

BUFADDR[I]:=SCSI_CURRENT_DATA;

the value stored in global variable HIS_ID. 1

initiator id ( MY_ID). )
OUR_IDS:= HIS_ID OR MY_ID;

f Handshake loop. )

SCSI_OUTPUT_DATA:=OUR_IDS;

SCSI_INITIATOR_COMMAND(ASSERT_ACK,SET);

{ If you wanted to send a message to the target, you'd
set the ATN bit in the next step. }
SCSI_INITIATOR_COMMAND(ASSERT_DBUS,SET);
SCSI_INITIATOR_COMMAND(ASSERT_SEL,SET);
SCSI_MODE(ARBITRATION,CLEAR);
{ Not generating an interrupt for the selection of
our intended target. )

I:=I+1;

REPEAT
WHILE(SCSI_CURRENT_STATUS(REQ,VALUE)=1);
SCSI_INITIATOR_COMMAND(ASSERT_ACK,CLEAR);
NBYTES:=NBYTES - 1;
WHILE(NBYTES<>0);
RETURN;

SCSI_SELECT_ENABLE:=0;

potential PC counterpart to the Mac's
SCSI manager. (I'm not endorsing ASPI,
just pointing out its parallel to the Mac
SCSI manager.) From what you've seen
to be involved in communicating directly
to the 5380 on the Mac, the concept of
ASPI is awelcome one. In acapsule, the
ASPI driver suffers all the timing headaches so your application doesn't have to.
You simply tell ASPI what SCSI command you want executed, and it does all
the rest. You don't even see arbitration
phases and message phases and so on.
The ASPI routines are loaded as a
device driver. You insert aDEVICE =
ASPI4DOS.SYS line in your CONFIG
.SYS file, and when your machine boots,
the driver is loaded into RAM. (There
are anumber of options you can specify

when the driver loads; in the interest of
simplicity, Iwon't go into them.) You
can then access the driver using the DOS
file-open function (INT 21 hexadecimal,
function 3Dh). The driver's name is
SCS1MGR$, and the open call will return the handle to the ASPI driver. Next,
you issue a DOS IOCTL (I/O control)
read function (INT 21h, function 44h),
which returns to your application with
the entry point to ASPI tucked into the
DS:DX registers. With the entry point in
hand, you're ready to roll; you can close
the driver with aDOS close (INT 21h,
fucntion 3Eh).
Calling ASPI is simply amatter of filling up a table called the SCSI request
block and issuing a FAR CALL to the
driver's entry point. The SRB varies

fronicomnnnandto command;each,however, is preceded by aheader whose fiarmat I've shown in table 5. Bluntly ima,
the SRB holds everything ASPI needs to
know to complete the current request.
ASPI decodes your command, does
your SCSI dirty work fiar you, and returns the results to alocation you've designated in the SRB. Your program has a
choice of methods to use for watching for
the completion of the command: polling
the status byte or specifying apost routine. In polled mode, your application
simply samples the status byte in the
SRB. A 0 in the status field means the
command is still in progress; a1means
the command has completed successfully; anything else means something
went wrong.
continued
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ASPI'S SCSI REQUEST BLOCK HEADER
Table 5: The SRB varies from command to command; each, however, is
preceded by this header.
Offset
O
1
2
3
4

Description
used defined
A1- byte command code. The ASPI documentation I
six commands and reserved the rest.
A1- byte status code. This code is returned by the ASPI driver
and indicates whether the command is still in progress, completed
successfully, or completed with an error.
A1-byte host adapter number. ASPI supports multiple adapters in
asingle machine.
A1-byte flags field. The ASPI documentation I
used defined only
one command—execute SCSI I/O request—that used this field.
You set the field to zero for all other commands
A4- byte field reserved for expansion.

Posting mode lets the driver and your
application operate in a multitasking
fashion. If you enable posting (by setting
bit 0in the SRB's SCSI request flag) and
store the address of a " post routine" in
the SRB prior to calling ASPI, the driver
will return control to your program before the SCSI command is completed.
You application can then proceed while
ASPI does its job. When the SCSI con-

mand is completed, ASPI will call your
designated posting routine. It then becomes the task of your posting routine to
do any necessary cleanup work.
The documentation that Ihad recommended using post routines only for TSR
programs and device drivers under DOS.
Applications should use the polling technique. However, posting routines under
a multitasking operating system (e.g.,

"Writing aTSR is exceptionally easy"
... and now it's inexpensive too!
Now you can turn Turbo Pascal programs
into rock solid TSRs with ease. TSRs Made
Easy lets you create conventional TSRs or
swapping TSRs that use only 6K of RAM. TSRs Made
Easy provides u TSR swapping to EMS, XMS, or disk
• selectable hot keys • keyboard macros u unloadable
TSRs u 8087 TSR support u interface to transient
programs • ISR handling, and more.
TSRs Made Easy includes full source, complete
documentation, and plenty of small example and demo
programs. You pay no royalties.
" Writing aTSR. . . is exceptionally easy.
The documentation is extremely
readable and well done."
Computer Language, May 1990
One of programming's most
formidable tasks is now very
simple. . . and very affordable!

TSRs Made Easy, only $49.

OS/2) should be mandatory if you expect
to achieve maximum performance.
Widely read readers will recognize the
SRB as being similar in function to the
Net13IOS control block. As with the SRB,
the NCB was the command and its attendant data all bundled in one structure
that you handed to NetJ310S saying, in essence, " Here, do this."
One member of the NCB—the NCB_
RETCODE field—is set to OFFh by NetBIOS to indicate that the command associated with the NCB is " in progress."
Your software polls NCB_RETCODE to
determine when the command completes. A zero value in NCB_RETCODE
is an " all's well" indication; anything
else is an error condition.
Net13IOS also supports the idea of the
post routine. In fact, post routines are
critical in network applications, which
must frequently operate concurrently
with foreground applications. When you
consider such concurrent operation, you
uncover aprogrammer's bear trap that is
also hidden in the ASPI implementation
of the SRB. Specifically, once you've
handed an NCB to NetBIOS, your application may not tinker with the internals

New! Object Professional
for Turbo Pascal 6.0
Object Professional version 1.1 is fully updated for
Turbo Pascal 6.0. New are SAA/CUA style dialog boxes,
draggable windows, XMS/EMS 4support, and more.
Object Professional includes
over 100 object types that will
multiply your productivity.
Included are windowing and
menu systems, menu and data
entry screen generators, data
object types, and routines that
provide swapping TSRs.
You'll get up to speed fast with clear documentation, on-line help, full source code, and hot
demo programs.
"The range of objects is fantastic. Object
Professional could save you man-years of effort."
Jeff Duntemann

Object Professional, only $ 189.
Call toll-free to order: 1-800-333-4160

TSRs Made Easy has exactly the same TSR routines as OPro. TSRs Made
Easy requires Turbo Pascal 6.0, 5.5 or 5.0. OPro requires Turbo 6.0 or 5.5.
5.25" and 3.5" disks included. Add $5per order for standard shipping in
U.S./Canada. Call for other shipping charges. Registered owners of OPro
may update to version 1.1 for $20, include your serial number.
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9AM-5PM PST Monday through Friday, USA & Canada,
For more information call (408)438-8608, fax to (408)438-8610,
or send mail to CompuServe ID 76004,2611
TurboPower Software PO Box 66747 Scotts Valley, CA 95067-0747
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"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. Dobb's 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 abantamweight price."
Stephen Davis
PC Magazine, September 13, 88 ( Review)

"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 amore powerful C compiler, get acopy of
Power C!"
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)."
David Weinberger
Computer Shopper. November 88 ( Review)
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Power Ctrace Debugger
Technical Specifications

Power CIncludes: Power Ccompiler with integrated Make,
Power CUnion Power CLibralies (450 functions), the Power
Cbook (680 sages), and support for...
v ANSI standard
v IEEE floating point
=t.' 8087/80287 coprocessor
b..« auto-sensing of 8087/80287
v automatic register variables
unlimited program size
v mixed model ( near & far pointers)
a - graphics on CGA. EGA, VGA. & Hercules
Optional Products:
v Power Ctrace debugger
=s• , Library source code
1:0— BCD business math

0

rder now by calling our toll free
number or ma Ithe coupon to
Mix Software, 1132 Commerce
Drive, Richardson, TX 75081.

1-800-333-0330
For technical support call: 1-214-783-6001
MinimJrn System Requirements:
DOS 2.0 or later 320K memory. 2floppy drives or hard drive.
Runs on IBM PC. XT. AT. PS/2 and compatibles.

60 day money back guarantee
Name
Street
City
Zip
State
Telephone
Paying by:
E Money Order
D Check
E Discover
Visa
II MC
LIAX
Card #
Card Expire on Date
Computer Name
Disk Size
51
4"
/
D 31
2"
/
Product(s) ( Not Copy Protected)
E Power Ccompiler ($ 19.95)
E Power Ctrace debugger ($ 19.95) $
II Library Source Code ($ 10.00)
(includes assembler 8. Ibrary manager)

El BCD Business Math ($ 10.00)
Add Shipping ($5USA - $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 a registered trademark of Borland International
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Cloak and Data Revisited:
The Winners
R

egular readers of this column will
recall that in the June installment
("Cloak and Data") Ipresented acodecracking contest. I am happy to announce the winners of that contest; the
first five win BYTE sweatshirts.
For those of you unable (or unwilling) to break the code, I'll simply say
that the message was doubly encrypted.
The first encryption technique was a
Vernam cipher; the second was asimple
16-element knapsack cipher.
The first- place winner is Emil
Wacker, afounding partner of Harcom
Security Systems in New York, who began the decryption under the mistaken
belief that Ihad used aVignere cipher.
He soon discovered that such was not
the case and proceeded to put together a
quick program in Debug to XOR the ciphertext with " BYTE"—an obvious
choice for the first key. This got enough
text deciphered so that it wasn't long before he guessed " BYTEMAGAZINE"
as the complete key.
At first, Mr. Wacker didn't know that
the message was doubly encrypted. He
was surprised to find the string of numbers in the text and thought that they
constituted the winning message that he
would have to recite over the phone.
More decrypting revealed that it was a
message encrypted with aknapsack. He
wrote a brute- force knapsack decryption program in C and ultimately refined it to execute in about 7seconds on
an IBM PS/2 Model P70.
Second place goes to the two-man

of the NCB—other than to read the contents of NCB_RETCODE—until the
command has completed.
The same applies to the SRB: It becomes the property of the ASPI driver
until the command defined by the SRB
has finished. Consequently, if your program allocates memory to the SRB (e.g.,
using malloc () or the DOS memory allocation function), that SRB must remain
allocated until the command has finished . . . even if the command was something simple like aSCSI reset. Failure to
do so means that ASPI could go stomping
through memory that used to be the SRB
but has been allocated by some unrelated
and unsuspecting program.
368
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team of Peer Wichmann and HansJoachim Knobloch, who work at the
European Institute for System Security
at the University of Karlsruhe in Germany. These fellows are also members
of the International Association for
Cryptologic Research.
They used aMac IIci, keyed the cryptogram in by hand, and began examining the cipher for repetitions. They
found the pattern " 4444" repeated frequently and determined that the greatest
common divisor of the distance between
instances of this pattern was 24 (which
is simply the least common multiple of
the key length, 12).
Knowing that the file was produced
on an MS-DOS machine, they attacked
the code based on the fact that < carriage
return> < linefeed> characters would
be frequent digraphs. This ultimately
led them to part of the key: " MAG."
From this, they took a first guess at
"BYTEMAGAZINESANNIVERSARY"—which turned out to be incorrect—and finally got " BYTEMAGAZINE."
The rest was easy for these guys.
They immediately recognized a 16-element Merkle-Hellman knapsack and
wrote aC program that hammered out a
solution the brute-force way. The program takes about 0.8 second on the Mac
Ilci to decipher the text.
Third place goes to Owen Michael of
Oakdale, Pennsylvania, who cracked
the code using Turbo Basic on a 20MHz 386 system. He found that the

What's Inside
As Iwrite this, ASPI defines six commands—the rest are reserved for either
vendor-unique operations or future expansion. The defined commands are as
follows:
Host adapter inquiry, which lets you
determine how many SCSI adapter cards
are plugged into your system. You can
also retrieve a 16-character manufacturer- supplied name that is programmed
into each card.
Get device type, which retrieves adevice-type code ( 1byte) from aSCSI peripheral device. The code indicates what
sort of peripheral you're dealing with

hardest part of cracking the first level
was keying in the listing as printed in
the magazine. Decrypting the knapsack
was simple, once he discovered his mistake of inverting the bit-ordering.
Fourth place goes to Etienne Cornu
of Toronto, Ontario, Canada.
Fifth place was claimed by Douglas
French of Clinton, Connecticut, who
actually used Brief to inspect the code
and determine the Vernam key.
Honorable mentions (in no particular
order) to:
Bob Martin at the Department of
Mathematics and Computer Science at
Middlebury College in Vermont, who
began decrypting the message on acomputer at work. That evening, his son was
on the home computer, so Bob finished
the knapsack by hand.
Vernon Crawford, who sent in aoneline Vernam-cipher program written
in—what else?— APL.
Benny N. Cheng, an applied statistician, who fought his way through the
first level of decryption with nothing
more than pen, paper, and the SideKick
pop-up calculator. He conquered the
second level using Scheme.
James Grinter of Lincolnshire, England, who broke the code using a6502based Acorn BBC microcomputer running BBC BASIC.
And to Richard Langlois of Quebec,
Canada, Ton Dennenbroak of The
Netherlands, Steve Tate at Duke University, and all the others who broke the
code—my congratulations.

(e.g., readable and writable hard disk
drive, CD-ROM drive, or tape drive).
Execute SCSI I/O request requires that
you append aSCSI CDB to the end of the
SRB. ASPI will execute the command
defined in the CDB and manage all the
phase transitions for you. This is the real
workhorse command of ASPI.
Abort SCSI I/O request is handy if you
want to attach atime-out to aparticular
SCSI command. You pass this command
the pointer to an SRB that defines an operation that is still pending completion,
and the abort SCSI I/O request will pull
the plug.
Reset SCSI I/O device resets a target
peripheral. This is what comes from all
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these intelligent peripherals. Occasionally, one will get confused, and you've
got to restart it from square one.
Set host adapter parameters is more or
less asoftware DIP-switch block for an
adapter card: You can custom-configure
the card to your installation.
On the Bill
This month's source code includes offerings for both the Mac and the IBM PC.
Admittedly, the programs for this month
are more " experimental" than usual, but
you can use them for guidance as you explore SCSI programming. For the Mac
users, I've provided LLSCSI.4TH, written in Mach II Forth on the Mac. The
routines included let you perform polled
reads and writes using either CPU-controlled or pseudo-DMA transfers.
On the PC side, there is F83-compatible source code for SCSI read and write
routines using ASPI. I've also included
source code for talking to Western Digital and Future Domain SCSI controllers.
As you begin working with SCSI, expect to be daunted by the number of commands and the complexity of the bus
phases. Stick with it, and once you've put
together a library of working routines,
you'll find it's alot easier than you expected. The benefits are sizable, too;
SCSI is alot more than just fast. •
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continued from page 420
likely to see that you've made amistake.
Likewise, a compiler can cause a program to check its own answers for reasonableness. If apointer points to an invalid location, avariable isn't initialized,
or avalue falls outside a spec ifi ed su brange, run-time error-checking code can
detect the problem at once.
Some languages are better than others
at checking their (and your) work. C, for
instance, performs only very weak static
checks, and it has no facility to generate
automatic run-time checks. It was aprocedure in the standard C library—which
failed to include acheck on array boundaries—that allowed Robert Morris's
worm program to enter and infect thousands of machines on the Internet two
years ago.
Pascal, Modula2, and Ada do better;
they allow programmers to specify the
range of values that a variable can assume. And Ada, the most robust language of the group, has built-in features
to allow graceful recovery should an integrity check fail.

vides automatic consistency checking.
This attitude not only is highly unprofessional, but is, in avery real sense, unethical. As users trust computers to handle
more and more aspects of their daily
lives, it becomes increasingly important
that developers supply them with reliable
software. Even the best programmers
make mistakes. It's hubris to believe
otherwise. And, certainly, if programmers feel strongly that they produce
high-quality software, they should have
no fear of putting it to the test.
Some programmers may also grouse
that integrity checks will slow down
their code—but this, again, is aspecious
argument. Today's fast, cached 386s and
486s are more than 50 times as fast as the
original IBM PC, and even faster chips
are on the way. Wouldn't you, as auser,
be willing to sacrifice 5 percent to 10
percent of your machine's performance
for some convincing assurances that it
was coming up with the right answers?
When hardware engineers design a
new chip, they adhere to rigorous design
rules at every stage of the engineering
process. Then, when the work is complete, they subject their designs to exhaustive automatic tests. Software designers, by contrast, usually test their
programs by allowing users to experiment with them—when they test at all.
Perhaps that's why advances in software
technology have been so slow in coming,
while hardware performance has increased by leaps and bounds.
Now that the hardware is fast enough
to shoulder the burden, it's time to start
designing operating systems and languages in which software and system integrity are paramount. Iwant my computers to run an operating system with
full memory protection and complete
task isolation, developed in a type-safe
language with advanced run-time consistency checks. I'm sure that anyone who
uses computers for " mission-critical"
tasks would agree. Companies cannot afford to lose millions of dollars every year
due to software bugs. And Ican't afford
to wonder why Windows— said to be
among the most heavily tested applications ever—crashes so often during relatively simple operations.
It's time for consumers to expect more
than software that runs fast; they must
demand that it run right. Speed is important, but it's far more important to have
software that works. •

Alas, even these languages don't go as
far as they should. Few implementations
check to see that avariable is initialized
before its value is used—one of the most
common programming pitfalls. Nor can
these languages automatically check a
variable if the constraints on it are more
complex than a simple maximum and
Editor's note: Listings are available in
minimum—if, for example, the variable
electronic format. See page 5for details.
a should always be an odd number between 3and 17 or between 51 and 73.
FURTHER INFORMATION
Another essential feature lacking in
Aside from the two-part Circuit Cellar
many of today's programming tools is
article mentioned in the text, L. Brett
the ability to make certain that every
Glass has provided a good treatment of straight-line path of execution is tested
SCSI's ins and outs in " The SCSI Bus"
before the program goes out the door.
(February and March BYTE). Macintosh
Too often, it's an option none of the testusers should delve into chapter 31 of Iners bothered to try that causes aprogram
side Macintosh, volumes IV and V. Addito fail in the real world. Programmers
tionally, it wouldn't hurt to order acopy
and testers should use aprofiler—autilof Macintosh Family Hardware Referity that can tell which parts of aprogram
ence (
Addison-Wesley, 1987). For SCSI
are executed, and how often—to ensure
in general, the contact is John B. Lohthat all the code is covered.
meyer, NCR Corp., 3718 North Rock
Finally, programming environments
Rd., Wichita, KS 67226, (316) 636should provide simple ways to " bench
8703. You can also find SCSI-related intest" individual pieces of a program.
formation on the SCSI BBS at (316) 636Each time aprogrammer writes a pro8700.
cedure or function, it should be possible
to automatically provide that subproRick Grehan is the director of the BYTE
gram with arange of inputs and watch the
Lab. He has aB. S. in physics and applied
output—without having to build an enmathematics and an M. S. in computer
tirely new program for the test.
science/mathematics from Memphis
State University. He can be reached on
Ethics, Pride, and Programming
BIX as "rick_g."
Many programmers have such complete
Your questions and comments are welfaith in their ability to write bug-free
Brett Glass is aprogrammer, hardware
come. Write to: Editor, BYTE, One
programs—or are so sure that bugs will
designer, author, and consultant in Palo
Phoenix Mill Lane, Peterborough, NH
be caught during testing—that they scoff Alto, California. He can be reached on
03458.
at the idea of using alanguage that proBIX as "glass."
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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.

Quatec h's ES-100 provides eight
RS/232 serial ports in asingle AT
slot. Ri-il 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:

Call for our PC Interface Handbook:

1-800-553-1170
QUATECH

1800 -553 -1170

662 Wolf Ledges Parkway
Akron, OH 44311

PC-AT is atrademark of IBM Corporation

PC-AT is atrademark or
registered trademark of IBM Cori)

Synchronous
Communication
Boards for AT
Quatech synchronous/
asynchronous serial boards for
PC-AT and compatibles support
RS-232, RS-422, and RS-485
communication.

Circle 241 on Reader Service Card

QUATECH
662 Wulf Ledges Parkway
Akron. OH 44311
PC-AT and PC are registered
trademarks of IBM Corp.

Circle 243 on Reader Service Card

QUATECH
662 Wolf Ledges Parkway
Akron. OH 44311
PC-AT, Micro Channel, and PS/2 are trade marks or registered trademarks of IBM Corp

Circle 242 on Reader Service Card

Communications
Data
Acquisition

"PC-AT (ISA) Interfaces"

Single-slot Quatech PXB-72I 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:

Call for our free
PC Interface Handbook:

1800 -553 -1170

1800 -553 1170

QUATECH

662 Wolf Ledges Parkway
Akron. OH 44311

Circle 240 on Reader Service Card

Call for our free
PC Interface Handbook:

1-800-553-1170
'PS/2 Micro Channel Interfa(
cauccrEc.H
Phone: (216) 434-3154 • FAX: (216) 434.1409
TELEX: 510-101.2726
PC-AT, PS/2 and Micro Channel are
registered trademarks of IBM Corporation

Circle 244 on Reader Service Card

Circle 245 on Reader Service Card

Wave Form
20MHz-32K
$1290
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:

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.

1-800-553-1170

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

cp

IBM, Micro Channel, PS/2, PC-XT, AT,
and Game Control Adapter are trademarks
or registered trademarks of IBM Corp.

Circle 246 on Reader Service Card

QUATECH

662 Wolf Ledges Parkway
Akron. OH 44311

Circle 247 on Reader Service Card

Circle 248 on Reader Service Cant
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Catalog Showcase
The Card Shop

Programmers Connection

The Memory Board Experts at The Card Shop
would like to introduce ourselves through
some of our better-known associates, for
example: PARITY PLUS by MEMREL, INTEL,
AST, DFI—and our exciting new offer,
WINDEX.
We invite you to call and talk to our
knowledgeable, courteous staff about all of
your memory board needs.
You'll also appreciate the Ten- Day,
Money- Back Free Trial, Generous Warranties
and Commitment to Excellence in all of the
product lines that we carry.

"An Indispensable reference"
THE CONNECTION is your Ultimate
Buyer's Guide to the highest quality
software available for your IBM PC. You'll
find its easy- to- use cross references will
guide you to adescription of EVERY product
including its system requirements, cross
product compatibility, version numbers and
more. THE CONNECTION is the Only
software reference guide you'll ever need.
Call for your FREE copy!
USA 800-336-1166
CANADA 800-225-1166
FAX 216-494-5260

1-800-346-0055
FAX 602-948-8458
Scottsdale, AZ
Circle 307 on Reader Service Card

RAD Data Communications

Circle 236 on Reader Service Card

Intel Development Tools

RAD offers quality data communication and
LAN products, including: short-range
modems, muxes, sharing devices, interface
converters, PC products, data compressors,
fiber-optics, DDS products and Token- Ring
connectivity. Also included are intelligent
cabling systems and routing bridges for
Ethernet and Token- Ring.

Choosing the right architecture and development support are two of the most important decisions you face today. For successful microcomputer development, Intel offers
you the total solution with the most up-todate and powerful tools available.
And we also offer you the easiest way to
buy. Our Development Tools Catalog lists all
our tools products in one guide. Call us at
1-800-874-6835, or FAX us at 503-696-4633
to get your free copy today.
Intel Corporation, Development Tools
Operation, 5200 NE Elam Young Parkway,
JF1-15, Hillsboro, OR 97124

For a free catalog, write or call RAD Data
Communications, 151 W. Passaic Street,
Rochelle Park, NJ 07662.
201-587-8822

FAX: 201-587-8847

1-800-874-6835
Circle 257 on Reader Service Card

National Instruments

Specialized Products Co.

Free 488- page full-color catalog describing
instrumentation hardware and software
products for personal computers and
workstations. Application software for data
analysis and presentation and for collecting
data using instruments and plug-in boards.
Features GPIB interfaces, data acquisition
and DSP boards, driver level software, signal
conditioning and VXI controllers.

Electronic tools and test equipment
Color, illustrated 250- page catalog
details comprehensive selection of toolkits,
test equipment, telecom equipment and
datacommunication products. Special
emphasis on in-house and field service.
Indexed catalog shows digital multimeters,
breakout boxes, oscilloscopes, BERT testers,
hand tools and extensive selection of
instrument and shipping cases, plus over 50
standard tool kits. Complete specifications
and prices are provided for all products.
Specialized Products Company, 3131
Premier Drive, Irving, TX 75063 USA.
1-214-550-1923 FAX: 214-550-1386
Circle 288 on Reader Service Card

1-512-794-0100

Circle 199 on Reader Service Card

Businessland Direct
The most convenient, quick and inexpensive
source for your complete business computer,
supply and accessory needs. The Businessland
Direct catalog features more than 1,000
products from 750 top manufacturers, with
factual and comparative product information
organized to help you make educated buying
decisions for your company.
Call and ask for the free Businessland
Direct catalog, and start getting computer
product pricing and selections designed
especially for business.
1001 Ridder Park, San Jose CA 95131

FAX 503-696-4633

Circle 149 on Reader Service Card

BYTE Catalog Showcase
Catalog Showcase
Order yur

rt,e rtt. "grew ..gelot•

Advertisers: The Catalog Showcase is the
most effective low-cost way to promote
your product line to an influential
audience.
Call Ellen Perham for more details.
603-924-2598 FAX: 603-924-2683

foedded ele.101nee

1-800-551-2468
Circle 56 on Reader Service Card
372

BYTE • DECEMBER 1990

Circle 349 on Reader Service Card

THE BUYER'S MART

A Directory of Products and Services

THE BUYER'S MART is amonthly advertising section which enables readers to
easily locate suppliers by product category. As aunique feature, each BUYER'S
MART ad includes a Reader Service number to assist interested readers in
requesting information from participating advertisers.
Effective January 1, 1991.
RATES: 1issue—$675

3issues—$ 625

6issues—$ 600

12 issues—$ 525

Prepayment must accompany each insertion. VISA/MC Accepted.

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must

ACADEMIC COMPUTING
166

MHz

PC

Proprietary technologies allow us to deliver our PC corn.
patible workstation years ahead of the industry Take advantage of inexpensive PC software ( vs. UNIX), and the
performance our platform offers, to execute applications
previously run on minis and supers. We're offering the
first 5000 of our 1993 production units at wholesale pricing. Educational and quantity discounts.

Eclectech, Inc.
Dept 4142, PO Box 12887, Research Triangle Park, NC 27709

nquiry 701

furnish typewritten copy. Ads can include headline (23 characters maximum), descriptive text (250 characters is recommended, but up to 350 characters can be
accommodated), plus company name, address and telephone number. Do not send
logos or camera-ready artwork.
DEADLINE: Ad copy is due approximately 2months prior to issue date. For example: November issue closes on September 8. Send your copy and payment to THE
BUYER'S MART, BYTE Magazine, 1Phoenix Mill Lane, Peterborough, NH 03458.
For more information call Brian Higgins at 603-924-2656. FAX: 603-924-2683.

ARTIFICIAL INTELLIGENCE
NeuralWorks Explorer
NeuralWorks Explorer is a neural net tutorial
that provides the novice user with a method of
learning neural net theory as well as an environment in which to build practical real time applications such as targeted marketing, stock prediction,
process control and mom. PC and MAC. Pnce $199.
Visa/MC accepted.

NeuralWare, Inc.

BAR CODE
PRINT BAR CODES/BIG TEXT
FROM YOUR PROGRAM

Add bar codes and big graphics characlers to your program. Print from ANY MS-DOS language. Bar codes:
UPC, EAN, 2of 5, MSI, Code 39. Epson, Oki, IBM dot
matrix text up to 1
/ " LaserJet up to 2. Font cartridges
2
not required. $ 179-$239. 30-day $$ back.

Worthington Data Solutions
417-A Ingalls St

(408)

412-787-8222

Santa Cruz, CA 95060

458-9938

(800) 345-4220

nquiry 706.

ACCESSORIES
RADIOACTIVE?
Not it on your PC with The BM RO RADIATION MONITOR
Senal or pnnter pon Detects ALPHA • BETA • GAMMA • X-RAY
MicroR. 1000 tunes the resolution of standard geiger counters.
Excellent for tracking RADON GAS Fond sources
not • Background • Cosmic Rays • Clouds • Foods
Call/Wnte for PC MAGAZINE review • TSR • GM Tube
VISA ' MASTER Phone orders Not satisfied, Full refund

Tel: (302) 655-3800

Aware Electronics Corp.
PO Box 4299. Wilmington

DE 19807 $ 149.50

nquiry 702.

Software Engineer
Do Your Own Windows!

At last aLISP programming environment which fakes advantage of a GUI and protected mode on the PC Software
Engineer. for Windom - 3.0 is acomplete programming enwonment It includes aLISP- aware text editor, allowing quick,
easy and interactive Windows development. Software
Engineer supports DDE. GDI, the clipboard, dialog boxes
and menus Software Engineer is priced at $ 24995

Raindrop Software Corporation

845 E Arapaho, Suite 105, Richardson, Texas 75081
(214) 234-2611
Fax ( 214) 234-2674

BAR CODE READERS
Keyboard emulation for PC/XT/AT & PS/2's, all
clones and any RS- 232 Terminal. Transparent to
your operating system. Available with Steel
wands, Lasers, Slot & Magstripe Readers. Same
day shipping, 30- day money- back guarantee.
One-year warranty. Reseller discounts available.

AMERICAN MICROSYSTEMS
2190 A Regal Parkway. Eubess. TO 76040
(800) 648-4452 ( 617) 571-9015 FAX ( 817) 685-6232

nquiry 707.

BAR CODE
CUT RIBBON COSTS!
Re- ink your printer ribbons quickly and easily. Do all
cartridge ribbons with just one inked For crisp, black
professional print since 1982. You can choose from 3
models:
Manual E-Zee loiter — $39.50
Electric E-Zee lnker — $ 94.50
Ink Master ( Electric) — $ 189.00

1000s of satisfied users. Money-back guarantee.
BORG INDUSTRIES

525 MAIN ST, JANESVILLE, IA 50647
1-800-553-2404
In IA: 319-987-2976

LABELING SOFTWARE
On EPSON, IBM, OKI dot matrix or LaserJet. Flexible
design on one easy screen. Any format/size. Up to 120
fields/label. 18 text sizes to 3,readable at 100'. AIAG,
MIL- STD. 2of 5, 128, UPC/EAN. Code 39. File Input &
Scanned logos/symbols ( PCX) —$ 279 Other programs
from $49. 30- day $$ back

Worthington Data Solutions
4' 7A Ingalls St
(408) 458-9938

Santa Cruz, CA 95060

(
800) 345-4220

BAR CODE PRINTING SOFTWARE
•MS/PC DOS SYSTEMS
•9 & 24 PIN DOT MATRIX
•H- P LASER JET/PLUS/SERIES Il
•MENU- DRIVEN or MEMORY RESIDENT
•CODE 39, I2/5, UPC NE. EAN 8/13
•BIG TEXT & BAR CODE SOFTFONTS

AMERICAN MICROSYSTEMS
2190 A Regal Parkway, Eubess, TO 76040
(800) 648-4452 ( 817) 571-9015

FAX ( 817) 685-6232

nquiry 703.

EXTENDER:
COMPANION:
COMMANDER:
PliONEBOOT

Attach KB/Monitor up to 600' from CPU
Add a 2nd or 3rd KB/Monitor-600'
from CPU
Control 2 to 96 CPU's with a single
KB/Monitor
Boot or reboot PC by Phone
FREE DEALER KIT

BAR CODE READERS

BAR CODE PRINTING

For PC, XT AT, & PS/2, Macintosh, and any RS- 232
terminal. Acts like 2nd keyboard, bar codes read
as keyed data. With steel wand—$ 399. Top rated
in independent reviews. Works with DOS, Xenix,
Novell, Alloy, -ALL software. Lasers, magstripe, &
slot badge readers. 30-day $$ back.

Print bar codes from your custom program ANSI C routines
generate and print Code39, 125, Calabar. UPC NE, EAN 8113
and supplements Supports LaserJet. OKI, and EPSON and
custom printers Works with UNIX/XENIX. MODOS and
others All SOURCE CODE included No royalties Single pattern $85 All patterns $ 250

CYBEX CORPORATION

Worthington Data Solutions

2800-H Bob Wallace, Huntsville, AL 35805
205-534-0011
International Fax 205-534-0010

417-A Ingalls St, Santa Cruz. CA 95060
(408) 458-9938
( 800) 345-4220

nquiry 704.

HEWLETT PACKARD
Buy — Sell — Trade
Laser Jet 11,112
Color Pro 174401
Laser 2000 2Meg/4 Meg
HP- 75506
Desk Jet
Draft Pro DXL/EXL
Rugged Writer
Drattrnester lilt
Electrostatic Platers C1600 ( D Sizee 1601 ( E Size)
Science Accessories Corporation Sonic Digazers
36 x48' ( 27501
60o72' ( 31751

T. E. Dasher & Associates

4117 Second Ave S, Birmingham, AL 35222
Phone: ( 205) 591-4747 Fax: ( 205) 591-1108
(800) 638-4833

Inquiry 705.

Infinity Computer Services, Inc.
PO Box 269, Coopersburg, PA 18036
Voice: 215-965-7699
BBS: 215-965-8028

nquiry 708.

PORTABLE READER
Battery-operated, handheld reader with 6.4K static RAM,
2016 LCD display, 32- key keyboard, Real-Time-Clock
Wand or laser scanner Program prompts and data
checking through its own keyboard. Easy data transfer
by RS-232 port or PC, PS/2 keyboard. Doubles as On Line Reader. 30-day $$ back.

Worthington Data Solutions

417A Ingalls St Santa Cruz. CA 95060
(408) 458-9938
(800) 345-4220

PC-Wand Bar Code Solutions
Bar codes are easy with a FULL line of readers 8.
printers. They plug & play with your existing systems,
most all makes of CPU/printer/terminal/software in your
office, store, truck, factory or warehouse. Our bar code
DOS programs print on matrix or laser printers 30 day
refund. 1year warranty

International Technologies & Systems Corp.
655-K North Berry St . Brea, CA 92621
TEL: (714) 990-1880

FAX: (714) 990-2503

Inquiry 709.
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BAR CODE

BAR CODE

Introducing ASP BAR CODE READERS
•Keybod• - • • • ',ides drstingurshed by superior •
•POdan,
as fixed reader — $ 799
•Wand. bu'
ling utility. cable and wand holder
price
•Reads all major bar codes
•Works welt IBM compatible and non-standard PCs. terminals
•5tears experience with bar code solutions
Dealer inquiries welcome.

it95
r

PACIFIC MICROSYSTEMS

2560 9th Street, Suite 214M, Berkeley. CA 94710
(800) 242-5271

(
415) 849-4147

Inquiry 710.

CAD/CAM

VARIANT MICROSYSTEMS

BAR CODE READERS DELIVER

CAD/CAM Developer's Kit

WAND/LASER/MAGNETIC CARD CONNECTIVITY
•Keyboard wedges ( Internal/External) for IBM PC/XT/AT, PS/2
and portables
•RS232 wedges for WYSE, Link, Kimtron terminals
•Bar code and label printing software
•Full two-year warranty

Save months writing AutoCAD ADS or
standalone CAD/CAM applications!

•30- Day Money- Back Guarantee
•Extensive VAR/Dealer Discounts
3140 De La Cruz Blvd Suite 200/Santa Clara CA 950541408)9801880
800-666-4EtAR
FAX: ( 415) 623-1372

Building Block Software

nquiry 715.

(617) 628-5217
PO

Box 1373

Somerville, MA 02144

nquiry 721.

BASIC CLIP MUSIC
5-YR. WARRANTY AT PERCON
PERCON decoders are now covered by a liveyear limited warranty That means you won't
spend one cent replacing your PERCON bar
code decoder for five full years. That's reliability
you can count on'

PERCON
1710 Willow Creek Circle, Eugene. OR 97402 9153

Phone: (800) 873-7266

FAX: (503) 344-1399

See our ad on page 383

nquiry 711.

300 Songs & Sounds # 180 Pg. Book

HPGL= >SOURCE.PAS

Besides being afun jukebox 8 music source, this new
version of The ENTEP-taIner teaches even more Dos
awsic. as7 files, display tricks, 8 fun musical projects!
Great for beginners, yet it teaches even pros how to run
music behind OB or C apps Includes source code, no
royalties. 35" or two 5.25" disks Money- back guarantee.
Needs Basic 20 or later $45 .1. $4 seth ( Europe,
Canada 8 Mexico sahw.$8, others- Sit, 1st class air).
For last VISA/MC orders, call: (
800)727-4140

Unique full-function viewer tor HPGL and automatic code
generator ( requires Turbo Pascal)
HPGL- > PAS ver 10 Lit. 80000 ( about $67) plus S8H. Visa/
MasterCard Accepted
DRAW with AutoCAD, DesignCAD3D. MathCad, Freelance,
Oread, etc,
PLOT to file, RUN HPGL- > PAS: view zoom,
pan, scale, cut
and ENTER - your code is ready
NEW with source for custom output TPU. demo programs,
15" and 525" media, manual

PSI Music Software. 1511 48th St

Boulder. CO 80303 1303)440-4140

nquiry 716.

Ing. Marco Milano
Vio Massimi 154, 100136 — ROME. ITALY

nquiry 722.

BUSINESS
ea v

Prints bar coded envelopes for fast delivery
E easy to use N nationally listed try USPS. V value packed
ENV bar coded envelopes are Quickly sorted and delivered by Me US Post
Office Postage discounted oren over 200 bar coded pieces • Use with any
Word Processor or Mari Merge package • ENV Batch. Popup and Mail Merge
ersions on disk • Print return address special messages and logos • or
HP LaserJets and EPSON LO series primers No new equipment required Great
Program ter any type and sae business cnurcn. club or assoc,ation Order
for MSDOS computers NOW $4995

Pike Creek Computer Company

2 Galaxy Dr. Newark DE 19711-2920
To Order (302) 239-5113
Dealers call 1800) SELL LOW

nquiry 712.

EXPERT NEGOTIATION
Learn to negotiate for success.
NEGOTIATOR PRO's - expert system
analyzes personal styles, gives 27 win-win
tactics and 35 key planning questions. For
Mac and PC.

P- C- B ARTWORK MADE EASY!
Create and Revise Printed- Circuit- Artwork
on your IBM or Compatible
•Menu Driven • Supports Mice
•Laser Printer Artwork • Libraries
Requirements IBM or Compatible PC, 384K RAM, DOS 30 or later
LAYOUT • AUTO.ROUTER • SCHEMATIC
$99 00 ea
DEMO PKG. $ 10.00

BEACON EXPERT SYSTEMS, INC.
$299

MC/VISA

(
617) 738-9300

nquiry 717.

2110 14th Ave

PC BAR CODE SPECIALISTS

Seagull Scientific Systems
15127 NJ E. 24th, Suite 333, Redmond. WA 98052

206-451-8966

Cable TV Converters
Attention Cable Viewers
Jerrold, Zenith, Oak, Hamiin,
Scientific Atlantic. Tocom,
and many others.

BEST PRICES!! • 1-800-826-7623
Visa, American Express, MasterCard

B&B INC.,

South, Birmingham, AL 35205
(205) 933-1122

Inquiry 723.

CABLE CONVERTERS
Bar code readers designed for fast, reliable, costeffective data entry. They emulate your keyboard,
so scanned data looks just like it was typed in!
Choose from stainless steel wand, laser gun, card
slot reader, and magnetic stripe scanner. Also.
powerful Bar Code and Text printing software Great
warranty. Generous dealer discounts.

PCBoards

4030 Beau- D- Rue Dr

Eagan, MN 55122

nquiry 718.

CD-ROM
Largest Selection and Best Price
Microsoft Programmers Library 8 Drive $ 949.
Computer Library $695 • Public Domain S/W $49.
NEC PC or Mac Drive Kit $749 • Bookshell-Best Price)
Drives front $4W Hundreds of titles from $29
MC/VISA/AMEX/COD, Money- back Guarantee
Call or write for free 120- page catalog.

Bureau of Electronic Publishing
141 New Road, Parsippany, NJ 07054
800-828-4766
THE SOURCE FOR CD-ROM

Inquiry 724

CAD
BAR CODE READERS
Among the best and most widely used bar code
decoders Reads all major codes ( 39, I2/5, S 2/5.
UPC/EAN/JAN, CODABAR, MSI) Connects between
keyboard and system IBM, PS/2, MAC, DEC-VT compatible OS 8 software independent Same day ship
2 Year Warranty ( pen incld)

$99

4705 Langdrum Lane Bethesda. MD 20815
(800) 635-6533 ( 301) 652-2738

nquiry 713.

$ 99

• Rubber- Banding / Inter-trace FLOOD
• Context- sensitive Hypertext HELP
• Graphics libraries w/EDITOR
• Total control of EGA/VGA for layout
FREE DEMO DISK

Large Reseller Discounts

Solutions Engineering

Electro CAD

• Do your own Schematics / 2xPCB's / SMT

AEROUX Engineering
32 West Anaparnu, Suite 228, Santa Barbara, CA 93101
(805) 962-9695

nquiry 719.

CD ROM,

Inc.

CD-ROM. WORM. MAGNETO- OPTICAL DRIVES. CD.ROM DISCS
FOR IBM AND MAC, OPTICAL CONSULTING SERVICES
•PUBLISHING " DISTRIBUTION • NETWORKING
DUALITY PRODUCTS AND SERVICES AT COMPETITIVE PRICES
FREE CATALOG

TEL. 303-231-9373
1667 COLE BLVD . SUITE 400, GOLDEN, CO 80401
FAX: 303-231-9581, CIS: 72007,544
VISWMCIAMEX/GOV'T POs

nquiry 725.

COMMUNICATIONS
DATA INPUT DEVICES
Bar Code. Magnetic Stripe Readers 8 SmadCard Encoder/
Reader for microcomputers 8 terminals. including IBM PS/2
8others, DEC, Macintosh, AT&T. CT, Wyse, Wang. All readers
connect on the keyboard cable 8 are transparent to all software UPC 8 39 print programs, magnetic encoders, 8 por.
table readers are also evadable.

TPS Electronics
4047 Transport, Palo Alto, CA 94303

415-856-6833
1-800-526-5920

Telex 371-9097 TPS PLA
FAX: 415-856-3843

nquiry 714.
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CAD- DRAWING VIEWSTATION
Allows non- CAD users to view drawings on PCs, print, plot,
attach personal notes. and hyper- link between files. Change
views and layers Accurate entity representation. Easy to use
•SIrlin VIEW/DWG for AutoCAD DWG files, $295
•Slrlin VIEW/PLUS for DWG, DXF, HPGL and clBase -$ 395
Developers' ask about linkable SWIM VIEW/LIB. Dealers
welcome.

SirlIn Computer Corporation
225 Lowell Road, Hudson, NH 03051
(603) 595-0420

Inquiry 720.

Fax ( 603) 595-7779

PC SDLC SUPPORT
Use Sangoma hardware and software to provide
a cost effective, robust and easy to use SDLC link
from MS-DOS, XENIX, AIX, PICK, PC-MOS, etc.
All real time communication functions performed
by intelligent co- processor card.
X.25 support also available.

Sangoma Technologies Inc.
(416) 474-1990
7170 Warden Avenue 02, Markham Ontario Canada OR 882

nquiry 726.

THE BUYER'S MART
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)

CROSS DISASSEMBLERS
PROFESSIONAL PC SOFTWARE
• CROSS-DISASSEMBLERS
Analytic Automatic Lee Generaren
• CROSS-ASSEMBLERS
Relaatable. Macro. Universal Linker
Librarian
• C CROSS COMPILERS
• SOURCE TRANSLATION UTILITIES
Support for Intel, Motorola, Dog, Ti, RCA

TOLL FREE 1-800-848-3469
(Local 614-262-05591

SAFEWARE, The Insurance Agency Inc.

nquiry 727.

Order Today: (408) 773-8465

LOGISOFT

PO Box 61929. Sunnyvale. CA 94086
FAX ( 4081 773-8466

Inquiry 733.

COMPUTER UPGRADE
THE COMPLETE XT UPGRADE
The K-311 Upgrade Kit converts your XT to full 32- bit, 20MHz
80386 CPU and high speed disk performance. The K-311 Kit
includes 20MHz 80386 0/1M0 RAM. 16- bit Adaptec 1:1 controller, 63Mb 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 a new system but at far less cost. Top quality, easy installa.
hon. 1 year warranty $ 1,795

DATA CONVERSION
CONVERTING YOUR DISKETTES?
ENTRUST THEM TO US!
2500 Word Processor & Computer formats. 3' 2". 5'. 8
mag Tapes. Meg Cards, Cartridges & Cassettes. Custom
Conversions. Programming & Applicabons Development
DISK DUPLICATION
OCR SCANNING SERVICES
HIGH VOLUME LASER PRINTING

5G Corporation

Cali us for Ouality. Best POCOS and Quickest Turnaround Time.
COMPANY COMPENDIA, INC., 55 E Washington St.,
.237, Chicago. IL 60602 TEL 312-415,8771 FAX 312-419.1390

512-345-9843

Fax 512-345-9575

Inquiry 728.

DATA RECOVERY

Data lost from 1/4" cartridges et ve tape can be
recovered almost every time. We have helped Banks. Insurance Companies, Telephone Companies, Commodity
Dealers, Hospitals, Software Houses. Government Departments The Ilst Is endless.
We charge a small fixed fee for investigation and then on a
time and materials basis.
The OICPAK Cartridge Interchange People

Vogon Enterprises Ud.

34 Faea""Ostead Road Wolunghatn Berlekre R011 2J0 ENGLAND

Tel 0734-784511 or 0734-890042

Fax 0734-890640

Inquiry 739.

4131 Spicewood Springs Road A-4. Austin TX 78759

800-333-4131

DATA RECOVERY

Inquiry 734,

DATA/DISK CONVERSION
BILLIONS OF BITS CONVERTED!
Disk Interchange Service Company specializes in transferring files between incompatible computers. Our direct disk-to-disk
conversion service is fast, efficient, and
cost effective.
Disk Interchange Service Company
2 Park DriveoWestford, MA 01886 ( 508) 692-0050

Inquiry 740.

CROSS ASSEMBLERS
CROSS ASSEMBLERS

MEDIA CONVERSION/DATA TRANSLATION

Universal Linker, Librarian
Targets for 36 Microprocessors
Hosts: PC/MS-DOS, micro VAX, VAX 8000

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

ENERTEC, INC.
BOX 1312, 811 W. Fifth St.
Lansdale, PA 19446

Tel: 215-362-0966

Fax: 215-362-2404

Inquiry 729.

More than lust a straight dump or ASCII transfer ,

IBM PS/2 8 Macintosh supported
41 in the translation industry ,

CompuData Translators, Inc.
3345 Wilshire Blvd , Suite 407, Los Angeles, CA 90010

(213) 387-4477

1-800-825-8251

nquiry 735.

CROSS ASSEMBLERS/SIMULATORS

DBMS/COPY
CONVERTS YOUR DATA INTO INFORMATION
Now your favorite slat package can access any database
DBMS/COPY can directly comeort any database or spreadsheet file
(ORACLE. PARADOX, dBASE. LOTUS Coleto any star package
file ( SAS. SPSS. SOS/TAT. etc.) and vice versa The PLUS version
allows sorts. select.... and recalculations 8195 30-day guarantee
VISA/MC/AMEX/PO/COD Call tor free limited version

We also support the 8048/49, 8080/85 8051/52, and 280
controllers with excellent, reasonably priced Cross
Assemblers and Simulators.

Lear Corn Company
2440 Kipling St

Ste 206, Lakewood. CO 80215

(303) 232-2226

FAX: (303) 232-8721

Inquiry 730.

CONCEPTUAL SOFTWARE INC.
PO Box 56627, Houston, TX 77256

(713)

667-4222

FAX: (713) 667-3FAX

1-800-S TAT WOW

nquiry 736.

CROSS ASSEMBLERS
Relocatable
Macros
PC Compatible

GUARANTEED,
SUPPORTED

DEBUG SIMULATORS • DISASSEMBLERS
EPROM PROGRAMMERS

MICRO COMPUTER TOOLS CO.
Phone Toll Free ( 800) 443-0779
In CA ( 415) 825-4200
912 Hastings Dr, Concord, CA 94518

Inquiry 731.

law firms, and companies in every industry—world-wide
Free test •

Satisfaction guaranteed

Graphics Unlimited Inc.
3000 Second St

North

Minneapolis MN 55111

(612) 588-7571 or (612) 520-2345
FAX: ( 612) 588-8783

QUALITY CONVERSIONS
10 Or

from virtually

ANY TAPE OR DISK FORMAT!
Horan Data Services converts over 2000 formats incl
9- track tape. 3080 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 00AM to 530 PM Eastern Time
817 Main Street. Third Floor. CincinnaP OH 45202

nquiry 742.

America's Leaders In

Data Conversion

DISK r DISK • TAPE

DISK

OPTICAL SCANNING
WE CONVERT MORE FORMATS THAN ANYONE ELSE!!!
IBM DEC, VAX/VMS, APPLE, WANG XEROX NBI, LANIER
CPT UNIX, Wordperfecr

QUICK— RELIABLE— HIGHEST QUALITY

NATIONAL DATA CONVERSION INSTITUTE
O Fast 16th Se

for many leading corporations, government agencies,

Inquiry 741

New unique full-function simulators for the 8096 and
80C196 controllers, featuring ALL MODES of interrupts.
plus the HSI, HSO, and AID functions.

THE # 1 CHOICE
In disk & tape conversion

NY NY 10003

(
212) 463-7511

nquiry 737.

IBM PC ØTOØ HP FILE COPY
EASIER TO USE

FASTER

Update version uses windows: Call for free demo! IBM
PC < fo>

HP

compatibles

File Copy allows IBM PCs. PS/2,
to

interchange

files with

Hewlett-

Packard Series 70, 80, 200, 300, 1000, 9000s

Oswego Software
Box 310

Oswego, IL

60543

FAX

708/554-3567
708/554-3573

Inquiry 743.

DATA RECOVERY

Cross-Assemblers

CRASHED?

Simulators

Your valuable data can be recovered'

Disassemblers
Pseudo Corp
See our ad on page 400.

nquiry 732.

• 95% success rate • Fast turnaround
• Servicing Novell. DOS, Macintosh, Unix, Genio
OS/2, Bernoulli and more!

CONVERSION SERVICES
Convert any 9track magnetic tape to or from over
2000 formats including 31
2 ", 51
/
4 ", 8" disk formats &
/
word processors. Diskto-disk conversions also
available. Call for more info Introducing OCR Scanning Services

ONTRACK DATA RECOVERY, INC.

Pivar Computing Services, Inc.

Keeping you in business os our busoneo,

165 Arlington Hgts. Rd., Dept # 8
Buffalo Grove, IL 60089 (
800) Convert

1-800-872-2599

nquiry 738.
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ENTERTAINMENT

DISK DRIVES

DATABASE
INFO-TRAK
INFO-TRAK is a new menu-driven databaseketaloguer program for the professional and the beginner Ideal for business,
home inventory, collections ( books, stamps, cans, artworks,
etc), investments etc Features include SEARCH, addhdelete
lines, edit data, create custom formats, PRINT and more. ( IBM
XT, Al' and compatibles, DOS 2.0 8. up)
Only $59, $3 shipping/handling ( check or money order only)

JA- DAL TECHNOLOGIES
P.O. Box 611, Yaphank, NY 11980
(NY res add 75% tax)

nquiry 744.

PS/2 DRIVES FOR PCs ATs

NEMESIS' Go Master®

CompatiKit/PC $279
CompatiKit/AT
$219
Built-in floppy controllers—no problem.
Supports multiple drives and formats. Lets your
computer use IBM PS/2 1.4M diskettes plus more!
Call for further information or to place an order.

Go, a game of strategic elegance, has been a way 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 ea game of we,. Go is agame of market share"
[President of Nikko Hotels]

VISA/MG/COD/CHECK

Micro Solutions Computer Products
132 W Lincoln Hwy . DeKalb, IL 60115
915/756-3411
See our ad on page 3/5

SAVE TIME & MONEY!

Doc-to-Doc
Quickly and cleanly convert your documents to and from
VVordPerfect, MICROSOFT WORD, VVordStar, Multi-

for developers who use BASIC, C. PASCAL, or COBOL.

Mate, ASCII, Tandy, DeskMate Text, Lotus 1-2-a Enable,

• packs the full power of SOL into a 640KB PC;
• requires only 320KB RAM for program development;

Wang and DisplayWrite. Retain special attributes and
formatting. Doc-to- Doc gives you professional quality
conversions at a consumer price — 599.

OCELOT COMPUTER SERVICES INC.
#1502.10025 - 106 Street, Edmonton, AB, Canada, T5J 1G7
(403) 421-4187

nquiry 745.

The MCS Group
2465 W

Chicago St. Rapid City, SD 57702

(605) 341-2166

$295 with Source!

FREE DEMO

Sequiter Software Inc.

Call (403) 448-0313

Fax (403) 448-0315

See our ad on page 220

nquiry 746.

as. &

AMERICAN INST. for COMPUTER SCIENCES
2101-BY Magnolia Ave. South, Ste 200, Birmingham, AL 35205

800-767-2427

205-323-6191

ENTERTAINMENT

80x86 . EXELCOM to .ASM

WHERE ADULTS COME TO PLAY!

220 Cardigan Road, Centerville, OH 45459
(513) 435-4480 (9 A.M.-5 PM. EST M-F)

ACCESS LAI BBS

• Designed for Adult modem users • La« cost local access
numbers covering 850 cities! • Live online chat with other
users! • Large software file library! • " Bulletin board" - style
Forums!. Interactive online games! • Matchmaker dating
database! • And much, much more. 24 hours a day!
he also can provide your company with national BBS services. Call (818) 358-0936 for details!

Chek$can software with premium hand-held scanner only
$289.00 ( software only $
90001.

800-762-5542 or FAX: 919-828-5196

PAI,

611 Tucker Street, Raleigh, NC 27603

BraInMaker:
'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 $ 195!
Certified by Intel and Micro Devices

Free Brochure: 916/477-7481
California Scientific Software

FLOWCHARTS
WINDOWS FLOWCHARTER $129

RFFlow 2.0 is a professional drawing tool for
flowcharts & org charts. Requires Microsoft Windows 3.0. 100 shapes auto adjust in size. Diagonal
lines and curves. Auto line routing and re-routing.
Click on a shape to bring up a sub-chart. Move
charts to other apps. via the Clipboard. Call for free
trial disk.

RFF ELECTRONICS

Irdonnellon and Signup By Modern

(818) 3584968

I3/12/24 Baud, 81N/1, Must be over 18]
Voice Information (
818) 357-9570

1053 Banyan Court, Loveland, CO 80538

Phone:

(
303) 863-5767

FAX: (303) 669-4889

nquiry 759.

nquiry 753.

nquiry 747.

hand- printed check data into your PC WITHOUT A KEYBOARD. Supports other personal financial software.

nquiry 758.

DISASSEMBLERS

PC-DISnDATa (
51/
4" disk & manual) $165
PRO/AM SOFTWARE

NEVER BALANCE YOUR
CHECKBOOK AGAIN!
Amazing new software instantly reads and balances your
check register with a hand-held scanner. Allons you to enter

M.S. In COMPUTER SCIENCE

The American Institute for Computer Sciences offers an in.
depth correspondence program to earn your Bachelor of
Science and Master of Science pewees in Computer Science
at home. B.S. sub/acts covered are MS/DOS, BASIC,
PASCAL, C, Data File Processing. Data Structures 8
Operating systems. MS. program includes subjects in Software Engineering and Artificial Intelligence.

nquiry 752.

•Accurately reconstruct, study & modify ( 64K,) programs with
a minimum of input or editing of output
•Assembly language output is MASH 5x-compatible
•Exhaustive lima-trace distinguishes code from data
•Best formats for each. Commented BIOS calls/DOS tunotons. SEGMENT/PROC/other vital paeudoops.

FINANCIAL

FINANCIAL SOFTWARE

EDUCATION
dBASE file access from C

PO Box F. Dept. Y, Kaneohe, HI 98744

nquiry 757.

nquiry 751.

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.

The Leader in Computer Go.

(808) 254-1166 or 1-800-TOYOGO-9

DOCUMENT CONVERSIONS

OCELOT2 —THE SOU is a stand-alone database
engine with a complete DB2 compatible SOL interface

•outperforms the rest!
For IBM and clones: $ 195 8 Up. Free info.

BYTE 4/90, p.62

Toyogo, Inc.

nquiry 756.

nquiry 750.

DATABASE MGMT SYSTEMS

Chaos Manor 1989 User's Choice Award

FORTRAN TOOLS
NO Source? . .
NO Problem
for DISIDOC PROFESSIONAL
Automatically Disassembles EXE, COM, BIN, SYS, PGM files
and ROM or RAM memory with interactive ability to change
code, data or comments online. Disassembles 8088 to 80488
with no file size restrictions Built in utility program EXE Un packer, for unpacking packed files and BIO's Admission for
disassembling BIOS's are included.
To order call (
900) 336-1961 or info (
203) 953-0236

RJSWANTEK INC.

Or Irate:

178 Brookside Rd.. Newington, CT 06111
•Only $ 24095

MCNISA accepted

SHAREWARE
FOR IBM" AND COMPATIBLES

FREE 112 PAGE CATALOG
OVER 3000 PROGRAMS

CALL 1-800-245- BYTE ( 2983)

BEST BITS & BYTES
PO. Box 8225-B, Van Nuys, CA 91409

BEST BUY!!!
40MB
65MB
80MB
150MB

-

Controller,
MFM
RLL
MFM
ESDI

-

NEW, ONE YEAR WARRANTY

jb TECHNOLOGIES, INC.

Y0U8 PHOTO CAN BE A PUZZLE

Fax (805) 529-7712

nquiry 749.
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708-985-5190

FRAME GRABBERS

Send Ils ' Your 01010(5), rehiCh mil be returned
'$ 14 95 tor 1Soto. addlbonal phonos $295 each
•Specify disk sire 55 or 525'
Nell Send Y. • Picture Punier, aVGA game tor all ages, Logic your
photo(s) & other images
•256 color PCX file of each photo (320#00 web
•Addinonal PCX images included
vin.e Pati coo.seir Cheoi / Wow Oilier

Publishers' VGA 256 Grey scales $655.00
Publishers' Color 256 colors $830.00
VGA-to-Video Adapter
VGA-TV GE/0 Genlock overlay $830.00
(Overlay text and graphics on live video
and record it on a VCR)
Manufactured in the U.S.A.
3 Year Manufacturers Warranty

MICROSCAN

THE KRUEGER COMPANY

A Groat Christmas SIM

5105 Maureen Lane, Moorpark, CA 93021

(805) 529-0908

0-KELTIC Software

FRAME GRABBER

Rails & Cables
339
459
689
1099

IBM compel, Intro offer $95 MI Jan, 31, 1991
9 South 450 Parkview Dr, Downers Grove, IL 60516-4734

nquiry 760.

DISK DRIVES

HD Kits for AT: Drive,

• Visualizes FORTRAN program control and flow
• Brings algorithmic logic into sharp relief
• Makes code debugging, development easier, quicker
• Makes your documentation, 0/A more effective
• Enhances program maint
• Delineates do loops, block ifs, nesting, transfers

FOREIGN COUNTRIES SENO $400 FOR SHIPPING

nquiry 754.

nquiry 748.

CLARIFY YOUR FORTRAN
Program CLARIFY:

P.O Boo 237, Bountiful, UT 84010

nquiry 755.

(801) 292-9898

(800) 245 2235 (602) 8205330

nquiry 761.

THE BUYER'S MART
GRAPHICS
YOUR PHOTOS- SUPER VGA
Integrated Images can convert your photographs, slides,
and VHS or 8 mm video tapes to 640 by 480 (
or 320
by 200), 256 color images. Many file formats available,
including PCX, GIF, CUT and others. Prices start at
$325 per picture. Discounts for quantity orders. Call or
write for more information.

Integrated Images Incorporated
P.O. Box 10021, Lansing, MI 48901
(517) 485-6636
Inquiry 762.

HARD DRIVES ASSISTANCE

HARDWARE/COMPUTERS

HAVING HARD DRIVE PROBLEMS?

Small sue? Lbw power? High level language? TDS9092 has LCD
and keyboard interlace.. on-board multrtaaking, interrupts, dual aortal
port., RAM. EEPROM. PC bus and 35 110 line. Optional prey,
Mon A-0 and battery-backed RAM Adata Ogger can run 12 months
on a small battery Forth. the language of choice for embedded
systems mines with assembler. Used world-wide for machine control, data logging, robotics and automation.
Call or lax for lull details 30-day Sale or Return. Only S179 (
25qty)

NEED TECHNICAL ASSISTANCE?
CALL THE EXPERTS AT H8Vi micro labs

1-800-235-0221 ext 911
HAVE YOUR MC, VISA OR AMEX READY

Company

1193 Moseley Rd., Victor, NY 14584

Fax (716) 425-3835

nquiry 774.

HARDWARE

HARDWARE/COPROCESSOR

Prints contents of VGA, EGA, CGA displays on variety
of dot-matrix and laser printers. Prints in gray tones
or color. Crop box lets you print any region of the
screen. Enlarge graphics 1to 4times (reduction too).
Setup program for picking printer colors, etc. $35.00
Postpaid. Call or write for free catalog.

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.

LINDLEY SYSTEMS

John Bell Engineering, Inc.

4257 Berwick Place, Woodbridge, VA 22192-5119
(703) 590-8890

400 Oxford Way, Belmont, CA 94002

Inquiry 763.

Seelig
Phone (716) 425-3753

nquiry 768.

EGAD Screen Print

What do you look for In board computers?

(415) 5924411

DIGITAL SIGNAL PROCESSOR
DSP products for the IBM PC/XT/AT. Our TMS320C25
based Model 250, with extensive software, features 250
Khz multi-channel A/D and IVA, up to 192 Kwords RAM,
very high throughput to PC RAM and disk, and is priced
competitively with traditional Analog 10 boards.
Call us about your applications.

DALANCO SPRY
89 Westland Ave., Rochester, NY 14618

(716) 473-3610

9am to 4pm Pacific Time

nquiry 769.

nquiry 775

INVENTORY MANAGEMENT
IMAGE CAPTURE BOARD
Capture images from any VCR or Camcorder Resolution up
to 512 x480 pixels; 65,536 colors or 256 shades of grey. Images saved in GIF, PCX, TIFF formats and more. For XT/AT/
PS2. Includes user friendly software and user's guida One
year warranty VGA required Can capture from live video
(eliminates need for expensive digital video). Ideal for Desktop
publishing, CAD. Animation, and Pictorial Databases.

$749

VISA/MC/AMEX/C.O.D.

PEGA Micrographics

LATEST AWARD BIOS
drives, 101/102 keyboard
and 3.5" 1.44Mb floppy support are now
available in Award BIOS Ver. 3.1 for the IBM AT,
286 and 386 compatibles.
User definable hard

KOMPUTERWERK, INC.
851 Parkview Blvd., Pittsburgh, PA 15215

PO, Box 713 Westerville, OH 43081, ( 614) 885-1007

Orders: 800-423-3400

1-800-477-PEGA

Tech: ( 412) 782-0384

nquiry 764.

STOCK- MASTER 4.0
Commercial grade lrwentory management
software at micro prices.
•Supports all 12
• Stock Status Reporting
transaction types
• Trend Analysis
• (Duality Control

• Activity History Analysis
• Bill of Materials
• Purchase Order Writing

• Multiple Locations

• Order Entry

• Purchase Order Tracking • Material Requirements
•Open Order Reporting • On Line Inquiry
• Serial/Lot N Tracking

Applied Micro Business Systems, Inc.
177•F Riverside Awe, Newport Beach, CA 926033 714-7594582

nquiry 770.

nquiry 776.

HARD DRIVE REPAIR
Beat the cost of replacement!

ZZ:,14 EPA I Rej,
HARD DISC and FLOPPY DRIVES

FULL WARRANTY PROTECTION
Fast Turnaround • Data Recovery

jb TECHNOLOGIES, INC.
5105 Maureen Lane, Moorpark, CA 93021

(805) 529-0908

Fax (805) 529-7712

nquiry 765.

APPLE' II & MACINTOSH'
•Systems • Peripherals • Parts

L'oi r'' .' s ''

COMDEX
LAS VEGAS

Call tor aCATALOG
USA 8 Canada:

800-274-5343

(the Sands
Convention Cana()

International: 617-891-6851

Booth 0/N2591

Fax: 617-891-3556

Save
up to
5O/

on Mac
CPUs.

Pre-Owned Electronics, Inc.

dFELLER Inventory
BuNness nventory programs wntten in modifiable dBASE
source code
dFELLER Inventory $150.00
Requires dBASE II or Ill. PC-00S/CPM
dFELLER Plus $200.00
with History and Purchase Orders
Requires dBASE III or dBASE Ill Plus ( For Stockrooms)

Feller Associates

550 CR PPA, Route 3 Ishpeming, MI 49849

30 Clematis Avenue • Waltham, MA 02154

Inquiry 771.

(906) 486-8024
nquiry 777.

LANS
HARD DISC DRIVES
Sales • EXCHANGE • Repair
Trade in your defective drive for NEW with FULL WAF1FtANTYI

TREMENDOUS SAVINGSI
TECHNICAL SUPPORT OF COURSE?
Large Inventory Hard and Floppy Drives

jb TECHNOLOGIES, INC.
5105 Maureen Lane. Moorpark, CA 93021

(805) 529-0908

Fax (805) 529-7712

nquiry 766.

ROM BIOS UPGRADES

Fa Your IBM or Compatible • ANew BIOS upgrade 16111,
•Support Windows 30 • Support 360K, 720K. 12 MB 5. 144 MB Floppy
Ornes • User defined hard drat types • Supports VGA • Ncsell
Netware
carped* • Exparkled hard Omit Me • Enhanced 10V102 lieftioar0 • 1004ti
IBM compatible • Complete documentation • Latest crsion • Complete sel
up in ROM
Dulaullkalrladar Myelin Mum
MIlfarlaml /m1 Wawa Mc De

800-800- BIOS Fax 508-683-1630
8W-8W-2467

508-686-6468

U re Io o ro Bottom rib
599 Canal Street. Lawrence, MA 01840
See our eci on page 287

Inquiry 772.

The $ 25 Network
Try the lit 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

P.O. Drawer F, Denton, TX 76202
817-387-3339
Orders 800-628-7992

nquiry 778.

LAPTOP COMPUTERS
DATA RECOVERY
SALES of new, remanufactured and
removable disk drives

FULL TECHNICAL SUPPORT

ROTATING MEMORY SERVICE

APPLE • LAPTOPS • SOFTWARE
Reasonable prices on Macintosh. IBM, Compaq, HP, Everfax,
Toshiba, NEC, Sharp, Panasonic, Seiko, Houston Instruments,

Roland, Calcomp, CD—ROMs, Scanners. 40 products carry
manufacturer's warranty.
Microsoft Windows 3.0 $89 • Horne Lawyer 1.0 $88
Computer Books — Over 2400 Titles

1506 Dell Avenue, Campbell, CA 95008

Call UCC 213-921-8900 Fax 213-802-0831

(408) 370-3113

COD. Cash Only

nquiry 767.

13738 Artesia Blvd. 150, Cerritos. CA 90701

INTERNATIONAL ORDERS WELCOME

nquiry 773.

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 09805

Phone: 201-469-7678
Hours: 9am/10pm 7 days

(
Fax: 201-469-7544)
Worldwide sales

nquiry 779.
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LAPTOP PERIPHERALS

PROGRAMMERS TOOLS

PROGRAMMERS' TOOLS

LAPTOP BACKLIGHTS

TUB"' 5.0 Version Control

EDITOR WITH SOURCE $49

Factory Installed • 90- Day Warranty

"TUB' is agreat system" - PC Tech Journal 3/88.
Full-featured configuration mgmt for software professionals. All versions of your code instantly available. Very
compact, only changes are stored. Check-in/out locks,
revision merge, branching, more. Mainframe deltas for
Pansophic, ADR, IBM, Unisys. DOS $ 139 (0S/2 $ 195).
5-station LAN $419 10S/2 $ 595)

A full- screen text editor, written in OuickBASIC 45,
with fully commented source and . EXE files. Make
any changes you like, and resell as many editors
as you want. Pay no royalties! Includes manual on
disk. Prepaid orders shipped free in U.S.

Toshiba, Amstrad, Sanyo, DG,
Kaypro, IBM, HP, etc.

$295

The Portable Peripherals People

Axonix Corporation
(801) 466-9797

BURTON SYSTEMS SOFTWARE
PO Box 4156, Cary, NC 27519
( 919) 233-8128

nquiry 792.

nquiry 786.

nquiry 780.

TARBELL ELECTRONICS
5881 John Avenue, Long Beach, CA 90805
(213) 423-2792

PUBLIC DOMAIN
TOSHIBA LAPTOP ENHANCEMENTS

The EE-100 EPROM Emulator -

325 MEGABYTES Virus Free Share Ware

Powerful, Versatile. and Compact Prop. Tool Closed loop

Dealers/Sysops/Educators Instant IBM Shareware Library tor your
Customers. user group or Students Distributed in 25 Megabyte in.
cremento on HD 12ft 4 MOM« s3soo tor lost 25 Megabytes, than
add $4000 for each 25 Megabyte increment
Add 8300 poPaq for each 25 Megabyte inure,.
sod 54 00,25 Slog increment vii 44 dissenes

FAX/MODEMS, 9600/2400 bps, software, aCoustic port

development capability from source code generation

MODEMS, INTERNAL: 2400 bps, acoustic or serial port

in-circuit

MODEM. DEDICATED: 2400 bps (11200. T1600, 73200SX)
SERIAL 10 CARDS: RS232, RS422, SCSI, HPIL, Barcode
BATTERY PACKS: 12V external battery

vehicle adapter

Contact us for more information:

debugging.
STANDARD EQUIPMENT

i
EE -100

Command Unit • 2-24 pin 2716-32 Detachable
Header Cable • 2-28 pin 2764-256 Detachable Header Cable
• 1-28 pin 27512 Detachable Header Cable • 1-Deseop
Power Supply 110V AC to 5V DC • 1- User's Guide Manual

For more information

Compulynk

PRODUCT R&D Corporation mean.
805/546-9713, Fax

through

1-800-969-9889

,80-EI

Tamps., Rd. Westboro. MA 01581
1508) see-3731 • Fax (508)8462548

805/546-9716

Into/Tech: 1-405-524-5233

SHARE-NET

FOB 1238e, Okla City, OK 73157
No Surcharge tor visarMasoirCara
Ao eery) accept PO's from Eaucetional, FecuMate Agencies

nquiry 793.

nquiry 787.

nquiry 781.

Orders Only: 1-800-876-8496

call:

MEMORY BOARDS
Bsuppon for Mane®

YOUR SALES MESSAGE
about the special computer product or service
that you provide belongs in print.

THE BUYER'S MART

The " Norton Utilities" for Btneve users.
Badil: DISPLAY, UPDATE, COPY, and DELETE.
EXPORT SOP to dBASE 6. LOTUS. RECOVER damaged files
Edit/Insert using Data Dictionary.

can help you reach computer professionals and
produce valuable inquiries for your company!
Call Brian Higgins for more information

Bbug: TSR Btneve debugger. Displays info in pop-up vendo«
Brun: BUTIL replacement with Ron-Time and C source.

603-924-3754

800/359-2721 FAX: 517/887-2366

Bedit/Bbug:

Brun: S150.

VISNMC/CODIPO

Information Architects, Inc.

r

Fax:

$120.

PO Box 4184, East Lansing, MI 48826-4184

603-924-2683

S.S.T. MEMORY UPGRADES
IBM PS/2
$230
2-8MB capan bdsModel 55, 70
$520
COMPAQ
4MB module-DESKPRO 386/20E. 25, S
$460
4MB «pan. brdDESKPRO 386/20E, 25, S $540
8MB single slot Module-SYSTEMPRO
$16030
H P LASER JET
2MB upgrades
$229
2MB module- Model 50. 70

1-800-688-8993

5 YR. WARRANTY

GW-BASIC PROGRAMMERS
Create professional programs for the IBM

the

bells and whistles!

Contains

PC with all

Subroutines 6 Pro-

grams The 46 source code files include:
•Bar Menus
•Shell Sort
•ANSISYS

• Screen Manager • Draw Forms
• Key Handlers • Find File
• -Welk• Dir Tree • Font Demo

1-800-345-3808 (VISANC)

MIPS, Inc.• Box

Toolbox 1-S29.00

3072•Fiammond, LA 70404

CALL TODAY

619-942-9995

794.

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 795.

nquiry 789.

nquiry 783.

SMC SOFTWARE PUBLISHERS
nquiry

nquiry 788.

nquiry 782

FREE SOFTWARE FOR IBW PC's
TRY US) Get our SOLID GOLD HITS-Winter 1991
edition 15/5.25" or 6/3.5" disks full of our bestselling software- FREE! Great graphics, programmers utilities, desktop publishing, finance, games,
education, and catalog.
Pay only $5.00 for shipping - VISA/MC/AMEX

MEMORY CHIPS
PRICE MEETING & BEATING!
PRAMS

SIMmSiSiPPS

84K x 1-12.10
846 o 4-80
258K x 1-15. 12, 10, 80, 70.80
258K x 4-80
IMEG x 510. 80, 70, 80
INTEUCTRIXAIT MATH COS

25614 x 940. 80, 70,60
9.1E0 4 840.80, 70
MEG 4 940.80, 70,60
4MEG x 8-80
414EG x 9-80
PS/2 TYPE SIMMS

80287-8,10
80387-SX. 18, 20, 25, 33

Model 30 288
Model 50. 55. 60, 70, 80

CALL DRAM COMPANY gum

488- DRAM

SPEED FORTRAN DEVELOPMENT
FORWARN-Finds common program:ono errors such as mtsmatchec

exclusive, fflrld-wide, manufacturing and marketing license

parameter lists and common blocks, and uninitialited vanables. Pnnts
detailed cross4elerences and call- tree diagrams $
329

from Intel, Inc. The URDA SDK85 and SDK86 educational
trainers and microprocessor development systems are now

FORMAN DEVELOFBEar 100U-ind Wes Pretty ( adents. renumbers
changes GOTOs to IF THEN -ELSES, etc Iand 6 more tools $ 121.

furnished fully assembled and boxed with manuals. Call
URDA, Inc. for new low prices and delivery schedules Other

For IBM PC Also for UNIX- ask for details.

Oulbus Enterprises, Inc.
3340 Marble

Terrace, Colorado Springs, CO 80906
(719) 527-1384

nquiry 790.

8, 16 and 32 bit systems are available.

Phone URDA, Inc.
1-800-338-0517 or 412-683-8732
nquiry 796.

SECURITY

PROGRAMMERS' TOOLS
HYPERINTERFACE"" 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 Boo 969. Pacific Palisades, CA 90272

(213) 454-3866

nquiry 785.
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NOW AVAILABLE ONLY FROM URDA, INC. which has an

PO Box 590127 • S.F., CA 94159 ( 415) 3962987

nquiry 784.

SDK85 (a en) and SDK86

AND CUT MAINTENANCE COSTS

• 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
$49. Price $495 + Shipping $20. Taxes not included.

RAMSI® International
53 rue Bernard ' Me,

F-92350

Plessis Robinson, FRANCE

International FAX: 33

nquiry 791.

(
I) 46.32.48.37

FIGHT

PIRACY!

Since 1986, companies worldwide have been choosing Az-Tech
security products If you demand the strongest protection availabln.
why not choose one of Mese " proven leaders"'
•EvERLOCK COLN Protection
•EVERTRAK Software Security
•EVERKEY Hardware " Key" Software Security
For IBM and Compatibles. 30 day money back guarantee Free info
and demo disk

available.

Az-Tech Software, Inc.

305 East Franklin, Richmond, MO 64085

(800) 227-0644
Inquiry 797.

(818) 776-2700
Fax: ( 816) 776-8398

THE BUYER'S MART
SECURITY

SOFTWARE/ACCOUNTING

THE ULTIMATE COPY PROTECTION
• Completely Menu Driven
• Defeats all Hardware/Software

Copiers

• No Source Code Changes
• Multiple Layering
• No Damaged Media
• Full Hard Disk Support
• Unlimited Metering

• FREE

Demo

Disk

Quite
Simply
The Best
Ways To
Protect
Your Valuable
Software Investment

STOPVIEW•

STOPCOPY PLUS'

BBI COMPUTER SYSTEMS'
Silva Spring MD 209.08

(301) 871 1094
FAX ( 301) 460-7545

nquiry 798.

dBASE BUSINESS TOOLS
•GENERAL LEDGER
•ORDER ENTRY
•JOB COSTING
•BILL OF MATLS
•PAYROLL
$99 ea

•PURCH ORDIINVNTORY
•ACCOUNTS RECVABLE
•JOB ESTIMATING
•SALES ANALYSIS
•ACCOUNTS PAYABLE
F S&H

dATAMAR SYSTEMS
4876-8 Santa Monica Ave
San Diego, CA 92107

Cred Card-Check-COD

(
619) 223-3344

nquiry 804.

SOFTWARE/ENGINEERING
Affordable Engineering Software
FREE APPLICATION GUIDE & CATALOG
Circuit Analysis • Root Locus • Thermal Analysis • Plotter Drivers • Engineering Graphics • Signal Processing
•Active/Passive Filter Design • Transfer Function/FFT
Analysis • Logic Simulation • Microstrip Design • PC/MSDOS • Macintosh • VISA/MC

BV Engineering Professional Software
2023 Chicago Ave

Suite 8 13. Riverside, CA 92507

(714)

781-0252

nquiry 809.

SOFTWARE/BUSINESS
COP'S Copylock ll
•Protects

on standard diskettes

• Cannot be copied by any devIce incl

Option Board

• Fully hard disk installable

of protected programs
•LAN- support
•Creates safe demo version of your software
• Normal back-up

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, XT, AT or compatibles.
PC's from $ 395
LAN version available

FREE 30 day trial

Standard Version $ 975. Automatic Version $ 1950

DANCOTEC Computer
k 2835 Sena Ad San Jose Cu 95132
408 729-8162 or 1809344-2MS
8apsan, Denmark
Ron< • 4.5-44440322
Far
44440722

Computer Keyes
21929 Makah Rd.,
Woodway, WA 98020

Tel
Fax:
USA

206/776/6443
206/776-7210
800/356-0203

nquiry 799.

Mass2—MASS & VOLUME CALCULATOR
with MATERIALS DATABASE
Easily calculate the volume 8 weight of hundreds of
shapes. Never need to look up material densities again!
Differential and proportional comparisons made

automatically. Menu driven with on-line context sensitive help Flexible input system accepts Decimal, Fractional, and Exponential notation
Compatibles with 384K free.

For IBM PCs and

DEMPSEY'S FORGE,

Software Division
Rt 2 Box 407, Gladys, VA 24554

Inquiry 810,

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-LOK - 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

nquiry 800.

LOCATE HARD-TO- FIND BUSINESS
AND STATISTICAL SOFTWARE
Econornetnos • Brometncs • Cluster Analysa • Mult.nate Analysa
•Marketing Statistics • Experimental Statistics • ANOVA • Regression. Lee. , PrPgramming • PrCiect Planner • Forecasting 6 Tim.
Sores • Sales & Markel Forecasting • (Dually Control and Industrial
Experiments • Parameter and Tolerance DesIgn . And many more.
SEND FOR FREE PRODUCT GUIDE,

Llonheart Press, Inc.
PO

FAX: ( 514) 939-3087

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 u $
375 S/H

SYSTEMS CONSULTING INC.
PO BOX 111209, Pittsburgh, PA 15238

(412) 781-5280

nquiry 801

•Skills arentay

• EMIG., triformation

StaffMinder^ provides numerous informative reports Free serial
mouse included with each order Simple point and click interface
allows for easy implementation Source code evalleble.
Lie price $395 Ask for details on current specei wrung!

GENERATION SOFTWARE

Suite 1445, 3340 Peachtree Road, Atlanta, GA 30326

AWARE SALES LEAD SYSTEM
More sales less time
•Customer information • Follow-up lists
•Contact history • Reports
•Create customer lists • Mail labels
•Write/edit/merge letters
FREE call

508-464-5041

nquiry 802.

SOFTWARE/ACCOUNTING
PC TIME CLOCK
Autorme is an Employee Management System that

forms/letters

PNI
800-286-6826

PO Box 399, Princeton, MA 01517

PC.
entry

extended
cessing

memory

to

com-

prehensive interactve post pro-

•Plotting/Graphics Output

IsSmcF,

Starting
the

at $95

complete

tor

system

.1Is tor AA $ 790

lntusoft
The leader in low cost, lull

PO Box 6607, San Pedro, CA 90734

featured CAE software

(21318330710

FAX (213)833-9658

MICROSTRESS CORP.
Nevt MICROSAFE 20/313 Rel, 3.
Finite Element Analysis program for IBM PCs, MAC II Pam.,
and compatibles

Number of nodes, elements and conditions

limited by disk space and model bandvectth ( 11000 dol.) Color
graphics support on various display cards ( EGA, VGA, VEGA
and

Hercules) $ 250.

Interlace) $ 95

SAFECAD ( bi-directional AUTOCAD

GRAFPLUS $ 55 Plus S/H

Accept VISA/MasterCard. Send for brochure.
PO. Box 3194, Bellevue, WA 98009
Tel./Fax ( 206) 643-9941

Inquiry 812.

900- 258-SAVE

The Consumer Connection', Inc.

a complete
schematic

through SPICE simulator using

•Monte Carlo Analysis

CALL 1800) 966-0707

SOFTWARE/BUSINESS SALES

Find out who sells the product you're looking for at the best

has

from

•Model Libraries

Staffne7incier'

SERVICES

price BEFORE your next mail order WIDE price variations
exist for even low-cost products Our system allows you to
easily find software and hardware and hear vendors sorted
by price ( SI SO/rnin )

•SPICE Simulator

Staff Administration Software — Amust for all managers!

Inquiry 806.

Call REFUNDED If not fully satisfied

Intusolt

basad system including entrything

nquiry 811.

Named for its Inherent ablIty to " keep an eye on your staff." StatIMInder'`
handles the rollowng
•Allena2PCS traceng and analysa
• Sew reaes and bonus tradong
•Vauban planning and schedulog • C
OM020C2 reporting

NEXT

and PC CAE

•Schematic Entry

Boo 379, Alborg, VT 05440

(514) 933-4918

nquiry 805.

HANDS OFF THE PROGRAM'

Analog Circuit Simulation
• Macintosh

V/MC $ 180 s $ 2.50 S/H

nquiry 807.

SIMULATION WITH GPSS/PC'
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

MINUTEMAN Software
PO

Boo 171/Y, Stow. Massachusetts. US

(508) 897-5662 ext. 540

A

03001 223-1430 ext. 540

nquiry 813.

SOFTWARE/ENGINEERING
ENGINEERING TOOLBOX
Scientific/Engineering Graphing 8 Calculation Utility Much boner

Circuit Analysis — SPICE

allows you to turn any PC into an Electronic Time
Clock. AutoTime provides Time & Attendance, Job
Costing, Payroll Interlace, and Labor Distribution
reporting. Network compatible. Prices start at $495.
Other Business Products: Network FAX, Absence
Call ln, db-EDI.

than many $500. programs ONLY Steel Coto. Grapes— Una*, log
d .rni-log to virtually every potter printer and monitor Curvelitteng—
Generale your awl @guldens Or catalog and other data-9equates types
Stat ,sncs a efisrogrems—Reporm and Picts Mee,. Meth— From
simultaneous @QUM«. 10 OlerllOieletle, complas caAs made rffly Othe.r
Great Uri/rhea—interpolation, pop-up stack ceaculator. Mars. sorting 3-0
rotator. transform, u many aher very sharp features Imperil— Lotus. DIE
8 ASCII dam Nee Suppon—Com,tent, Friendly 8 Free

Non-linear DC & Transient, Linear AC
*Version 361 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 Or for more info.

Chase Technologies

BDIZ Engineering Software Solutions

Northern Valley Software

1617 Kingman Ave., San Jose, CA 95128
(408) 998-2917

nquiry 803.

606, 734 7

Av SW Calgary. AB, T2P 3P8

Ph 403-261-3931

nquiry 808.

28327 Rothrock Dr

Fax 403-269-4196

Rancho Palos Verdes, CA 90274

(213) 541-3677
nquiry 814
DECEMBER 1990 • BYTE
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SOFTWARE/ENGINEERING
ACTIVE'
Versatile! • Fast! • Easy! • Thorough!
Menu driven Active filter design in 3 easy steps:
1) Specify characteristics, 2) Select real components, 3) Analyze performance.
Butterworth, Chebyshev, Bessel Realpole, etc. Full
set of reports, graphs and tables.
• IBM-PC • $745 • Call for FREE demo

Tatum Labs Inc.
3917 Research Park Dr B-1, Ann Arbor, MI 48108

SOFTWARE/GRAPHICS

QuIckGeometry Library
All the C geometry and DXF routines
you expect...and more!

(617) 628-5217

Building Block Software
PO Box 1373, Somerville, MA 02144

313-663-8810

GRAPHIC TOOLS LIBRARY
XGLIB: Very fast. User coordinates. User defined Window
viewports. Circles, ellipses, ovals, sectors, polygons 8
splines. Thick lines 8 arcs. Fill 8 hatch patterns POLYARC
engine. Plots and charts. Text scale, align. Screen print and
TSIR utility. An drawing and mouse functions work in Super
VGA modes Draw in bitmaps. Modes up to 1024x788x18-256
$195. Most "C", Pascal. Fortran, MS Basic 4.0 -71.

NOVA INC.

2500 W Biggins Road. # 1144
CALL 708-882-4173
Holtman Estates, IL 60195
FAX 708-882-4175
Soo our ad on page 287
nquiry

Inquiry 819

Inquiry 815

SOFTWARE/GRAPHICS

825.

SOFTWARE/LANGUAGES
TUTSIIIP, USA's # 1Program for Linear and Non Linear Continuous System Simulation now has
PERSONAL Prices for PERSONAL Use: $ 129.50'
Full Featured 999 block program, full text and examples
An analog computer in your " IBM compatible."
Until March 1991: $97.50 +
S8F1 r On CA) State Tax
(Same program as our 5595 professional version)

TUTSIM Products,

200 California Ave., #212.
Palo Alto, CA 94306;
(
415) 325-4800
Personal TUTSIM I
snot licensed for corpora., use, government
agencies, or classroom instruction. No PO's, COO's No tooling'

FRACTAL GRAFICS
is a radical new drawing program for your PC. Create
breathtaking images and scientific models interactively with your mouse. Add dramatic effects to any PCX
image. On-line tutorial, extensive Guidebook, and 200+
hands-on examples help you use and understand fractals and Chaos.
Only $79, FREE Brochure!

Cedar Software
RI Box 5140, Morrisville, VT 05661
(802) 888.5275

•1Mbk automated memory management
•Full OS interface, extensive utilities
•On-line documentation, ASCII/block files
•Other products: windows, modules, profiler
•IBM PC/XT/AT including 3813 compatibles
FREE 'owl/utility disks with purchase

DRUMA INC.

6448 Hwy 290 East 0103, Austin, TX 78723
Orders: 512-323-5411512.323-0403 Fat:
nquiry 826.

nquiry 820.

nquiry 816.
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SOFTWARE/GEOLOGICAL

GEOLOGICAL CATALOG

The Ultimate CAD/CAM Engine

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

TurboGeometry Library 3.0. The most complete tool box of
2D 8 3D routines available today! Over 300 routines Surfacing, Solids, Hidden line, Volumes, Areas, Transforms,
Perspectives, Decamp. Clipping, Tangents 8 more. 30 day
guar, $199.95 •vlsource S8I-1 Incl. Foreign $225.00. MS/PC
DOS 2.0+. Turbo Pascal, Turbo C, MSC, MIX C, Zortec
VISA/MC. PO, Chk. USA funds only.

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

Disk Software, Inc.

2116 E. Arapaho Rd., 0487. Richardson, TX 75081
(214) 423-7288, (800) 635-77(10, FAX (214) 423-7288

RAINDROPTM
FAST, compact PrtScrn Utility for end users AND
developers. Hardcopy as fast as 10 secs. Average binary
size - 6kbyte. 14 video graphic standards. Scale, rotate,
colorize and more. ' CALL' from user-written programs.
Complete 9- & 24- pin dot-matrix, inkjet, and laserjet
library $ 44.95+$3 s/h.

ECLECTIC SYSTEMS

Advanced Systems Consultants
21115 Devonshire St. 8329, Chatsworth, CA 91311

8106 St David Ct , Springfield, VA 22153

(818) 407-1059

(703) 440-0064

Tel: ( 301) 330-6016
Fax: (301) 9215-3415

827.

The " Software Success Reference Book (
1987-1988r is a
MUST READ if you want to market your software products
successfully. Written by David H. Bowen, publisher of Software Success' the monthly newsletter on successfully running asoftware business, the Reference Book is a268- page
guide, organized by topic. Covers Lead Generation. Promotion, Pricing, Distribution, Support, etc. Only $ 25. Check or
Credit Card (Visa/MC/AEX).
100% Money Back Guarantee

Software Success
PO Box 9006, San Jose, CA 95157

(408) 446-2504

FAX ( 408) 255-1098

nquiry 828.

nquiry 822.

nquiry 817.

THE COMPUTER PLACE, INC.

12105 Darnestown Rd. 49A
Gaithersburg. MD 20878

SOFTWARE/MARKETING

SOFTWARE/GRAPHICS
TEKMAR isa graphics 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 Pournelle (Aug 86 Byte):
"As good as any Ihave ever seen..." Demo disks,
literature available.

COBOL WA (31
2 "8 5
/
4 ")
/
1
$900 $ 100
Prot FORTRAN V12 (31
2 "8 50.)
/
$795 5 90
C Compiler (3ve or 51
/ )
4
$ 395 3 50
aasic Compiler 50.0 (
3Va")
$495 3 50
Macro Assembler 50.0 (31
/ "or 51
2
/ ") $ 195 $ 40
4
VISA, MC, Check accepted, S and H fee 310 per order

nquiry

nquiry 821

FORTRAN TECHNICAL GRAPHICS

FINAL LIQUIDATION!!

IBM • Compilers, SAVE UP to 80%1
Retail Sale

Title

SOFTWARE/MATHEMATICS
SE

G

S

2_1

Scientific Engineering Graphics System
•
•
•
•
•

Logarithmic. Time/Date 8. Linear Axes.
Easy Curve Fining and Data Smoothing.
1-2-3 Interface 8. Numeric Spreadsheet.
Supports all Video 8, Device Standards.
10 Curves with up to 16,000 points each.

Advanced Micro Solutions
3817 Windover Dr.
405-340-0697
Edmond, OK 73013
800-284-3381

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 Aclocad,
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./
VISA/MC

Fplot Corporation

James Gleick's

GRAPHICS PRINTER SUPPORT
AT LAST! Use the Pr1Sc key to make quality scaled B&W
or color reproductions of your display on any dot matrix,
inkjet, or laser printer (incl. 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. $59.95

2320 MarinshIp Way, Sausalito, CA 94985
(800) 223-2521

4740 - 44th Ave SW. Seattle. WA 98116
1 ( 800) 284-2574
(
206) 937-1081

Autodesk, Inc.

nquiry 818.
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operation. Reads and writes TeX files.

Leo for PCs - $199

ABK Software
4495 Ottawa PI . Boulder CO 80303
(303) 494-4872

718-545-3505

Explore Chaos in nature for yourself, in ahands-on, visual
way. Autodesk worked with James Gleick to transform some
of the most famous equations from the new science of Chaos
into aseries of six interactive programs that let you create
stunning visual patterns in high resolution color and
sound. $59.95
For IBM PC/XT/AT, PS/2 or compatibles with 640KB RAM,
MS-DOS/PC-DOS. EGA/VGA

Jewell Technologies, Inc.
nquiry 824.

See

equations as you type. Menu and control key

24-16 Steinway St., Suite 505. Astoria, NY 11103

nquiry 823.

CHAOS: The Software'

Fast WYSIWYG Editor
Leo - the best math editor available.

nquiry

829.

MATH EDITING

FOR THE PC

= E:10 kif "
•MathEdit constructs math equations to be inserted into
WordPerfect, Word, WordStar. and others.
• WYSIWYG onterface-no codes need to be learned.
•MathEdit-$198

K-TALK

COMMUNICATIONS
nqui

ry 830

30 West Fr's, Avenue. Sude 100
Columbus, On. 03201
(6141 294-3535

THE BUYER'S MART
SOFTWARE/SORT

SOFTWARE/MATHEMATICS
ORDINARY/PARTIAL
DIFFERENTIAL EON
SOLVER
FOR THE IBM PC 8. COMPATIBLES

OPT- TECH SORT/MERGE

HOW TO PROTECT YOUR COMPUTER
And Make It Last Longer

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 $149. OS/2 XENIX UNIX $249.

FREE money-saving literature tells you hrOw to protect your computer and make it last longer with an uninterruptible power supply
500VA through 18KVA models from the world's largest manufacturer of single-phase UPS

(702) 588-3737

Best Power Technology, Inc.

MICROCOMPATIBLES, INC.
301 Prelude Dr . Silver Spring, MD 20901

Opt-Tech Data Processing

(301) 593-0683

P.O. Box 678 — Zephyr Cove, NV 89448

Inquiry 837.

nquiry 831.

UNINTERRUPTIBLE POWER

PO Box 280 Necedah, WI 54646
Toll- Free 18001 356-5794, Ext. 1799
Telephone ( 808) ses 1200. Ext 1199

nquiry 842.

SOFTWARE/UTILITIES
DERIVE°
A Mathematical Assistant
Makes math more inspiration and less persprationt
Combines the power of computer algebra with 2D & 30
plotbng and a friendly menu-driven user interface Does
equation soloing, calculus, trigonometry, vector & matrix
algebra, and more Derive requires a PC compatible
computer & 512K memory

Soft Warehouse, Inc.

3615 Harding Ave. Suite 505, Honolulu, HI 96816

(808) 734-5801

Duplicate Disks Fast!
DiskOupe 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 more! $79+ S/H,
Money Back Guarantee.
Micro System Designs, Inc.
4962 El Camino. Suite 204, Los Altos, CA 94022

(415) 964-2844

Fax: ( 415) 964-4529

nquiry 838.

Inquiry 832

Medical Systems with ECS

Physicians Practice Management
350 E. New York, Indianapolis, IN 46204
800 -428 -3515
317-634-8080

Provides reliable, affordable power protection for LAN
Systems, Fileservers, CAD/CAM Systems, and all Desktop
Microcomputers Low profile, convection cooled and auto
ShUICIOWn capabilities are some of the many user benefits
Highest quality Made in the u S A ( Dealer, VAR. OEM
inquiries welcome)
For Free Information Call or Write.

CUESTA SYSTEM CORPORATION
3440 Roberto Court San Luis Obispo, CA 93401

(800) 332-3440

MULTI-VOICE® TOOLS

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 599, Visa/MC.
Now available Fax Tool Kit

ITI Logiciel

1705 st. Joseph E, Suite 4, Montreal, PO, Can. H2J INI

(514) 861-5988

We

( 805) 541-4160

nquiry 843.

SOFTWARE/VOICE

SOFTWARE/MEDICAL
PPM offers acomplete Ilne of medical software ranging from simple
insurance claims processing to compreheinstve A/R management
PC CLAIM PLUS-claims processing with ECS to over 100 111.,Or
insurance carriers- 30-day money- back guarantee
THRESHOLD- complete NR, patient blIhng. comprehensive practice management swishes
CLAIM NET- Nationwide electronic claims clearinghouse transmits
claims to over 100 insurance carriers
Software prices start at 5459.00.
Dealer inquiries welcome

DATASAVER AC POWER BACKUP

can also write your Voice Response application programs

UTILITIES
EZ-"DISK" COPY PLUSTm

UP TO 300,119/Michlne of FLAWLESS DISEETTESI on me 1/s you already
¡well THIS IS SOFTVVARE ONLY' Bypasses DOS for ine utmost speed. Great
for publishers, *moon. hos de'ECIOrS, etc t(v- taster than GOS. Read ariette
once. then, quickly Aaccurately mass duplicate 5.25 635' disks on your
own PCAT/Kftetc Formats, copes, verifies. optionally SERIALIZES & PRINTS
LABELS, in 1smooth operation Save images to HO. prote
Replaces
dedicated hardware worth WON Only 8139 •S&H ( for 1nnachnel
or only 8495 (
NCP for up to 10 machines.)

EZX, 517 Oakgrove DL#
101-81190, Houston, TX 77058
INFO: 71382130-9900; FAX 713/2E10-0525, BBS 713/2130-B180
TestOrives. Orders (V/M/A/D). Catalogs 1 • BOO • BOO • 2468 me

nquiry 844.

nquiry 833.

STATISTICS

SOFTWARE/SCANNERS
Optical Character Recognition

Cover all the bases of design...

PC- OCR" software will convert typed or prtnted pages

with Methodologist's Toolchesr) acomprehensive package
of five programs to aid in research design and analysis.
Spectftcally, 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

into editable text files for your word processor Wo•Vis WOO
HP ScanJet, Canon. Panasonic & most other scanners
Supplied with over 20 popular fonts. User trainable: you
can teach PC- OCR" to read virtually any typestyle, incl
foreign fonts Proportional text, matrix printer output, Xerox
copes OK From $99 Check/VISA/MC/AmExp/COD

Essex Software Publishing, Inc.
PO Box 391, Cedar Grove, NJ 07009
(201) 783-6940

The Idea Works, Inc.
100 West Sherwood, Columbia, MO 65203

1-800-537-4866
FAX 314-445-4589
Outside USA 314445-45Se

nquiry 839.

nquiry 834

COPY AT TO PC— BRIDGE-IT 3.5

"CPYAT2PC" RELIABLY writes 360KB homes on I2MB drives, saving a

slot for asecond hard disk or tape back-up Only $79.00 + SM
"BRIDGE.IT as" is eDEVICE DRIVER supporting 3,4' 720KB/144MB

atreta fox PC/XTIAT without upgrading DOS/610S Only 13900 + SRI
BRIDGE-IT 35 BUNDLED WITH INTERNAL 144M6 DRIVE AT
$12900 + S/H
VISA/MC/COD
PPS ern

MICROBRIDGE COMPUTERS
655 Sky Way Suite 220, San Carlos, CA 94070

1-415-593-8777(CA)
1-416-1355-1993 ( CANADA)
09013-260-168 ( UK)

1-415-593-7675 ( FAX)
1-600-523-8777
4711 4020 ( FRG)

nquiry 845.

SOFTWARE/SCIENTIFIC

NEW From DS!!
NLF: NonLinear Forecasting
For Chaotic Dynamical Systems.
IBM PCs & Compatibles - $ 200

Dynamical Systems, Inc.
P.O. Box 35241, Tucson. AZ

602-292-1962

85740

nquiry 835.

NCSS 5.x Series — $ 125

Recover deleted files fast!

Easy-to-use menus & spread sheet. Multiple regression.
T-tests. ANOVA ( up to 10 factors, rep. measures,
covariance). Forecasting Factor, cluster, 8. discriminant
analysis. Nonparametrics. Cross Tabulation. Graphics:
histograms, box, scatter. etc. Reads ASCII/Lotus. Many
new add-on modules.

Disk Explorer now includes automatic file recovery. YOJ
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 875 U.S. Check/
Credit card welcome.

QUAID SOFTWARE LIMITED
329 North 1000 East. Kaysville, UT 84037

Phone: 801-546-0445

Fax: 801-546-3907

45 Charles St. E. 3rd Fl
Toronto, Ontario, Canada M4Y 1S2
(416) 961-8243

nquiry 840.

UNINTERRUPTIBLE POWER

FREE CATALOG

800-942- MATH

PROTECT YOUR COMPUTER ,

BATTERY BACK UPS
MICRO UPS provides standby emergency pant and voltage irregulanty
Protection! When irregulanttes occur UPS kicks in immediately w1th
the necessary power insuring continuous operation

MicroMath Scientific Software

200 Watt #29033 *149.00
400 Watt #29034 *199.00
FREE CATALOG
$5.00S/F1
With your order Call I-800-776-3700 or send order to,

Salt Lake City. UT 84121-0550

AMERICAN DESIGN COMPONENTS
Dept 211-120 815 Fairview Ave

nquiry 836.

PC) Box 220 Fairview. NJ 07022

COPYWRITE
CopyWrite
Removes
Copy Protection
No more diskettes,
manuals or
codewheels.
1000's of products coped

US $75

QUAID SOFTWARE LIMITED
45 Charles St. E. 3rd FI, Dept B.
Toronto. Ontario, Canada M4Y 1S2
(416) 961-8243 Fax ( 416) 961-6448

nquiry 841.
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THE BUYER'S MART
WORD PROCESSING

WINDOWS TOOLS

UTILITIES

Hermes DDE Library

REMOVE HARDWARE LOCKS

word processor for English and: Armenian,
Bengali, Burmese, Euro/Latin/African, Greek, Gujarati,
Hindi, Khmer, Lao, Pun¡abi, Russian, Sinhalese, Tamil,

Thai, Ukranian, Viet, ... Only $109+55 s/h
(foreign + $12 s/h). Font editor included. For any IBM
Telugu,

compatibles with dot-matrix 8 LaserJet printer. Demo
89+81 s/h. Visa/MC

MegaChomp Company

Raindrop Software Corporation

SafeSoft Systems Inc.

3438 Cottman Ave., Philadelphia, PA 19149-1606

845 E Arapaho, Suite 105, Richardson, Texas 75081

(214) 234-2611

191 Kirlystone Way, Winnipeg, MB, Canada, R2G 386

Fax (214)

(215) 331-2748

234 2674

FAX: (215) 331-4188

nquiry 850.

nquiry 848.

nquiry 846.

DuangJan

Bilingual

The Hermes DDE Library H a powerful library of high level
routines for MS-Windows' programmers Hermes provides
support for DDE at a much higher level than that provided
in the Windows SDK. Your program attains added functionality by interacting and communicating with other Windows op•
plications. Compared to the Windows SDK, Hermes reduces
the code required to implement DDE by hundreds of lines
of ' C'. Hermes is priced at $295,

Software utility allow, for the removal of hardware « b. Don't wan
for your lock or key device to fail or be stolen.
Guaranteed to work! The following packagea are available
PCAD
$ 19900 CACHET
$ 99.00
MiCROSTATION $99.99 PERSONAL DESIGNER $19900
MasterCAM $25000 SmartCAM
$25000
TANGO PCB $ 99.00 CADYkNCE
$9900
PLUS SHIPPING AND HANDLING
PHONE (204) 11139-4439
FAX (204) 041145416
VISA and MASTERCARD Welcome

WORD PROCESSING
Why

You Want BATCOMI

BATCOM is a batch 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 coda No
royalties) Only $59.95. Order today)

Wenham Software Company

FARSI / GREEK! ARABIC / RUSSIAN

MULTI-WRITER""

Hebrew, all European, Scandinavian, plus either Hindi, Punjabi, Bengali, Gujarati, Tamil, Thai, Korean, Viet, or IPA. Full'
featured mufti-language word processor supports on-screen
foreign characters and NLO printing with no hardware
modifications Includes Font Editor. $355 dot matrix; $150
adel for laser; $ 19 demo. S/H in U.S. incrd. Req. PC. 840K.
graphics. 30-day Guarantee MCNISNAMEX

MULTI-LINGUAL Word processor. 30+ languages) English,
Eastern 8 Western European. Russian. Hebrew, Arabic, etc.
No hardware modifications necessary) Font editor allows
design 8 print out of custorn-rnade characters. Customize
keyboard layouts. Edits from right to left. Mail merge. Supports 9 8 24 pin printers S Laser Jet II. Rey IBM/PC/
XT/007256K. Only $200,912 a/h. Demo $10 $4 s/h.
Visa/MC/Eurochecques

GAMMA PRODUCTIONS, INC.

(508) 774-7038

CALL

800-678-8648

MEMORY PRODUCTS
FAX 714-751-2023
1378 LOGAN AVE SUITE E COSTA MESA CA 92626

/BM PS/2
MEMORY
6450604
6139
2MG MODULES FOR
55SX, 501 70E61/121
6450608
$159
2MG MODULE FOR 70A21
6450379
$247
2MG FOR 80-111/311
6450375
$135
1MG MODULE FOR 80-041
34F2933
$419
4MG MODULES
30F5360
$149
2MG KIT FOR 30-286
6450605
$460
2-8MG BOARD W/2MG
MODEL 70 &80
6451060
$550
4MG FOR 80-A21/A31
34F30 11
$920
4-16MB BOARD W/4MB
MODELS 70&80

COMPAQ

MEMORY

oEsKPRO 388 eentie
25/25E 288E 388S
MG MOD
$ 119
$339
$ 199
$495

S/MM S/PP
MODULES
4X9-8ONS
1X9-7ONS
1X9-8ONS
1X9-10ONS
1X9-12ONS
256X9-6ONS
256X9-7ONS
256X9-8ONS
256X9-10ONS
256X9-12ONS

$59
$53
$52
$51
$29
$24
$ 19
$ 17
$ 15

DRAM
CH/PS
MGX1
$5.50
1MGX1-10ONS $5.25
1MGX1-U.04.1S.__$.5.10
reMen
256X4 8ONS $5.75
256X4-10ONS $5.50

MATH
CO'S
.2C87-10
$199
2C87-12 $255
2C87-20 $289

83D87-16 $289
83D87-20 $329
256X1-7ONS $2.95 83087-25 $429
256X1-SONS $ 1.99 83D87-33 $519
256X1-10ONS $ 1.85
NEW CrRa'
256X1-12ONS $ 1.95
FOR 386SX
256X1-15ONS $ 150
83S87-16 $270
1X8-8ONS
$62
64KX4
83537-20 $350
1X8-1
64X4-12ONS $2.25
64X4-10ONS
$2.50
)
C
HP
8087-2
$115
64XiiiHrm$2.95
LASERJET
80287-8
$179
$179
64X1-15ONS $ 1.05 80287-10
$220
1M
64X1-12ONS $ 1.50 80287XL
$305
2MG
$ 165 64X1-10ONS $200 80387-16
$350
80387-20
4MG
$295
ST4 T/C COL 114111
80387-25
$450
SERIES IIP & 3
256X1-10ONS $2.50
80387-33
$549
1MG
$ 100 256X1-8ONS $3.00
$299
$3 ,
95
80387-SX
X1-7ONS
2MG
$1
4MG

MAC/AM/GA
SaiMS

AST PREMIUM
1MG MODULES
ONLY $69

BYTE • DECEMBER 1990

Israel 91022

Fax: 972-2-259239

nquiry 851.

nquiry 849.

UN/VERSAL.

382

PO Box 2265. Jerusalem
Tel: 972-2-241003

213/394-8622 Ilk: 5100006273 Gamma Pro SNM

Inquiry 847.

4MG MOD
iMG BAD
L4MG BAD

Summit Software Ltd.

710 Wilshire Blvd., Surte 609, Santa Monica. CA 90401

5 Burley St, Wenham, MA 01984

NO SURCHARGE ON VISA/MC
POS FROM OUAUFIED FIRMS UNIVERSITIES
AND GOVT AGENCIES WE SHIP COD
M-F7AM-5PM SAT SAM-2PM
20% RESTOCK FEE ON NON-DEFECTIVE

EXPANSION BOARDS
FOR ALL PC'S
BOCA
RESEARCH
BOCARAM AT.76,19
TO 2MG EKP FOR AT,S
BOGARAN XT. $ 119
UP TO 2MG EXP FOR XT'S
BOCARAILAT/10+
2-4MG W/SER á PAR $ 157
80CARAM5OZ_ $ 159
2MG FOR PS2 50&60

ORCHID
RALIQUEST 16/32
2-8MG UM 40 FOR PS2
WISER & PAR PORT
ONLY $299 W/2MG $419

TOSHIBA
TOP
G FOR T1000SE/XE.S369
2MG FOR T1200XE $ 183
2MG FOR T1600 $ 193
2MG FOR 73100SX. $ 183
4MG FOR T3100SX. $543
2MG FOR T3100E $ 183
2MB
4MB
3MB
2MB
2MB

FOR
FOR
FOR
FOR
FOR

T3200SX.
T3200SX.
T3200
T5100
T8500

$ 183
$583
$274
$ 193

MONTHLY
SPECIALS
SAVE
memzurA1PRIIT'
2-8MG LIM 40

ONLY $ 119 W/2MG $227
RAMPAGE PLUS 286
FOR AT'S
ONLY $289 W/211,4G $399

UP TO 13MG UM 40

576K MEMORY
BOARD PC/)(T'S
ONLY $49

INTERNATIONAL ORDERS ACCEPTED
5 YEAR WARRANTY ON ALL PRODUCTS
CALL THE PC UPGRADE SPECIALISTS !!!

3.5« FOU
FOR COMPAQ ONLY
1/3 HEIGHT
ONLY $ 129

AST
RAM VANTAGE
UP TO 3MG
EXTENDED MEMORY
W/128K ONLY $47

Circle 334 on Reader Service Card

Circle 233 on Reader Service and

AutoCAD ® Users
YOU

NEED

THIS

UTILITY!!!

FastBreak

ri

-

FastBreak" - Cookie-cut, hatch, 'break' and/or 'trim' thousands of AutoCAD®
entities: 3DFACES, 3DPOLYLINES, 3DLINES, SOLIDS, TRACES, ARCS, CIRCLES,
LINES, POLYLINES, exploded SURFACES, MESHES, and 3D-CONSTRUCTION...
and ALL within seconds in asingle 'window' or 'crossing' point and pick
YES! YES!YES!-3DFACES, SOLIDS, TRACES, surfaces, splines, 3D-meshes, and
any 2D or 3D-constasction can be broken and/or trimmed using FastBreid

Only your imagination
limits how you benefit
from PERCON®
keyless data collection.

AutoCAD® will not
break or trim 3DFACES
and other 3D-construction.
FasiBreak" can do
the job - quickly, accurately, and reliably in
any UCS. The drawing
shown is SITE-3D.DWG
with four enlarged insert
clips added. All four inserts were made on a386PC using FastBreak in
I
PSS than two minutes!!!

sITE-31)

ClipView". - is integrated into FastBreak and performs Automatic clipping or
trimming of the above entities to create inserts. Options include: Box or Bubble
boundaries, Inside or Outside ( makes ahole) trim, and borders.
FastBreak" and ClipView" are integrated into DOS executeable code, run
interactively in AutoCAD shells from 256K, use fast block binary database, virtual
memory paging, user friendly AutoLISPOD interface, and perform FAST, FAST, FAST
in any AutoCAD Rel. 9through Rel 10-386.
FastBreak" and ClipView'" are licensed in asingle user package. Contact your
dealer or buy direct ( credit or money order, for UPS Next Day add $6. shpg. fee) from:

BZ Technical
P.O.Box 10, Bothell,WA 98041
Phone: 206/258-1568 or FAX: 206/487-1357
Retail price: $399."

Demo:

NOT Copy protected, NOT AutoLISPe encrypted, FULL documentation, technical
support, 3.5 " and 5.25" media.
"Quality software development located near the home of MICROSOFT® in Bothell's
High Technology Corridor."
AutoCAD and AN0LISP W. regoslerel baclemartc. of Aeadealaine

Fas ,B ea. and CadMew an »dandles nl BZ Tod:anent!

VOICE MASTER KEY® SYSTEM Il
VOICE RECOGNITION & SPEECH RESPONSE
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATIBLES

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(',
DECTM, and Apple Macintosh®. Call 1-800-8-PERCON.

PERCON

1710 Willow Creek Circle, Eugene, OR 97402-9153
(5031344-1189 FAX(503)344-1399
Z.,1989 Percon. Inc. PERCON. IBM. DEC and Apple Malnlosh are trademarks.

Santa got his wish...
Caller ID+Plus!
The Complete Caller Identification
and Contact Management System
Because your business needs to be well organized but retain a
personal touch, you need Caller ID+Plus. Know who is calling
before you answer. Instantly display caller records. Record
notes on each contact. Memory resident. hnport/export data.
For more information contact:

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!

Rochelle Communications, Inc.
8716 N. Mopac, Suite 200
Austin, TX 78759
Call: 1-800-542-8808
Outside U.S.: + 1-512-794-0088

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 volt
ULJCSA 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/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.
SO DA 1' MONEY BACK GUAMNTEE /F NOT COMPLETEL

SA T/SFED.

CAL L OR WRITE FOR FREE PRODUCT CATALOG

COVOX INC.
6/5 Conger Street
IOfjelle, Oregon 9/402

TEL ( 503) 342-1271
FAX ( 503) 342-1283
BBB ( 503) 342-4135

1111111111,-
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Circle 14 on Reader Service Card (RESELLERS: 15)

LAW% BAT
The Only Lifetime Setup Battery System
for PC/AT and Compatible Computers

$49

95

+$5.00
SHIPPING

• Permanent
• Easy to Install
• Replaces IBM part #8286121
• For IBM PC/AT, Compaq 286,
386 and all AT Compatibles
• Made in the U.S.A.
=

VISA
LIFETIME WARRANTY
ACCUMATION, Inc. will replace a malfunctioning LAST•BAT
for as long as the original purchaser uses it in the machine in
which the LAST•BAT was originally installed, providing, of course, that the
LAST•BAT is installed and used correctly.

ACCUMPITIOrr (BgB)
ACCUMATION, INC.
8817 SOUTHWEST 129 TERRACE • MIAMI, FLORIDA 33176

305-238-1034
LAST•BAT and ACCUMATION are trademarks ol Accurnation

Inc

IBM is a registered trademark ot International Business Machines Corporation
Compaq 286 8 386 are registered trademarks ol the Compaq Corporation
Cnry ,lel Acrurral,nr , Inc

1',88

3
1

POWERFUL•AFFORDABLE NSTRUMENTS

Circle 169 on Reader Service Card

200 MHz Logic Analyzer
&

g

Tigi -J;à4

•200 MHz max sampling rate • 24 Channels Timing and state
•16K samples/channel
•16 Levels of triggering
•3External Clocks and 120ualify lines • Variable, TTL, ECL threshold levels
•FREE software updates on 24 Hour BBS
$ 799-LA12100 ( 100 MHz)
$1299-LA27100 ( 100 MHz)
$1899-LA27200 ( 200 MHz)

Price is complete
Pods and Software included

UNIVERSAL PROGRAMMER
woe !." Li 16.843
=31 ea hag
zli
IIto

PAL
GAL
EPROM
EEPROM
PROM
87xxx...
8 & 16BIT

"

-e4

$475

e•ifflos'

•20 and 24 pin PALs, EPLDs • 16 bit EPROMS
•16V8 , 20V8 , 22V10 GALs • Byte Split/Merge ( 16 & 32 bit)
•26V12, 20RA10, 18V10 GALs • JEDEC, INTEL HEX, Motorola 'S' files
•2716-4MEG. EPROMs • Dallas NVS RAM programming
•87xxx MICROs
• PC/XT/AT COMPATIBLE
•EEPROMs (incl. 8pin serial) • FREE software updates on BBS

Call - (201) 994-6669

It

Link Computer Graphics, Inc.
4Sparrow Dr., Livingston, NJ 07039 FAX:994-0730

RS-232
P, MON\IOR
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e
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le et
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Spectacular Performance.
Now Playing On 9-Track Tape.
If you're looking to connect 9- track tape to your PC, Overland Data
offers an all-star cast of complete subsystems. They are equally at
home playing for all IBM PC compatibles or PS/2's, under DOS,
UNIX, XENIX, PICK & NOVELL, 800 to 6250 bpi. They perform
EBCDIC- ASCII conversions and backup brilliantly. And the
supporting cast can't be beat. Two year warranty on controllers,
one year on tape drives. Expert help by phone. 30 day, money back
application guarantee. And ten years experience as founder and
leader of the industry. All of which means spectacular performance
play after play. To reserve your seat, call us at:

1-800-PC9-TRAK

I-MU-

384
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• Diagnose comm problems
• Install new equipment
• Determine baud rates
• Reduce development time
• Troubleshoot faster
• RS-422 option available
• SDLC, HDLC, X.25. BISYNC • Parity & CRC check
• 40 hours on 9v battery • 8K buffer with printer dump
BitView shows you bidirectional data in ASCII, EBCDIC, or Hex for async and sync data
lines at baud rates from 64 Kbs to 38400 baud. Now find your comm problems in minutes
instead of hours!

Call (212)662 -6012 or Fax (212)678-6143
MEASUREMENT & CONTROL PRODUCTS, INC.
415 Madison Avenue. 22 Fl , New York, NY10017 _
Circle 183 on Reader Service Card (RESELLERS: 184)

Circle 201 on Reader Service Card (RESELLERS: 202)

Circle
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48 CHANNEL 25MHz LOGIC ANALYZER
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9,600-38,400 bps

Piamete Z

PA480 $1595 + POD PRICE

MODEM+FAX...$279
NOW you can afford aSPEEDMODEM.
Raw speed of 300 - 9600
bps and 4:1 data compression push throughput up to 38,400 bps.
Dynamic Impedance Stabilization- provides robust performance on
noisy telephone circuits. A 9600 bps send/receive, full- featured FAX
is included on the same card. Total communications capability-only

*New WINDOWS 3.0 Compatible Software
• 48 Channels @ 25 MHz x4K word deep
• 16 Trigger Words/16 Level Trigger Sequence

$279. It comes with a30-day money back guarantee and a5- year
warranty. BYTE magazine said our 2400 bps modem was "a real
deal"*...well we've done it again... our COMBO- is setting a new
standard for value and performance. See for yourself...
'3189p.102

• Storage and Recall of traces/setups to disk
• Disasseriblers available for: 68000, 8088, 8086. 6801,
6811, Z80, 8085, 6502, 6809, 6303, 8031.
NCI D 6438 UNIVERSITY DRIVE
HUNTSVILLE, AL 35806 • (
205) 837-6667

(408)732-4500

CALL NOW 800 ACT ON IT

(
800)228-6648

YOUR SOURCE FOR MEMORY UPGRADES
WE ACCEPT INTERNATIONAL ORDERS

VISA

3day International delivery available via Federal Express or DHL!

CALL (
714) 588-9866

21.00uns.u00

0FAX

( 714) 588-9872

TOLL FREE FROM ANYWHERE IN THE U.S. OR CANADA

LAPTOP MEMORY
TOSHIBA
Model 1000SE/XE
Model
Model
Model
Model
Model
Model
Model
Model

1MB
ZMB
T1200XE
0MB
11600
2MB
13100
: MB
11100SX
2MB
4MB
T3200SX
2MB
;/-,MB
MB
13200
15100
2MB
75200.18500 2MB
4".".

0289.00
$395.00
0249.00
0249.00
124900
0249.00
1689.00
3249.00
1'689.00
0349.00
0249.00
024300
$13014.110

COMPAQ
Portable LTE 286
SA. T-286
S1LT-386

.21./
MB
MB
2MB

1189 00
1261. 00
123•+ 1.10
5132 ;. é.0
332: 00
3491 30

ZENITH
St.perS3ort 286 and 286e
MB
SuperSport SS and .186e
2MB
SuperSoort SX
2MB A'ph.,
2MB Beta

ProSpeed 286
ProSpeed 386

$109.00
5449.00
5549.00
654900

1MB
5289.30
4MB
$ 90330
2MB
545300
3MB
$ 2250,00

IBM MEMORY
Model PSI
512K
105'035
$89.00
2MI3
IBM PN NA ,,, $399.00
Models 30-286, Exp. Board 1497259
512K < a
30F5348
$54.00
2M9 9,1
30F5360
$ 179.00
Models 70-E61/121,55SX,65SX
1M3
6450603
$89.00
Models 711-E61,121,50/,55SX,65SX
2MB
6450604
$ 169.00
Models 55SX, 65SX, 34E3077 Be 34E3011
4MB
341=2933
$ 509.00
Model 70 A21
2M3
6452608
$ 169.00
Models 804.21/A31
4MI3
6451060
$659.00
All Models 70 and 80
2-13ME w.2M
6453605
$499.00
2-14MB ve/2M 34F3077.
$ 599.00
Models 50, 552, 60 8 65SX
5625 00
2 13MB er 2M 6451'609

LASER PRINTER MEMORY
Hewlett-Packard LaseiJet 110,111 & IIID
'NB
334748
$99.00
2MB
33475E1
$ 169.00
4M9
3347713
$ 299.00
Mee/left-Packard Laseklet II 8 IID
1MB
334438
599.00
2MB
334448
5169.00
4MB
334458
$ 299.00
Apple Lasenyrite. II and II/NIX
1MI3
Mt.005
089.00
4M8
Me,006
$ 349.00
IBM Laser 4019 and 4019e
1MB
10913e.
$ 209.00
2MB
10913 $375.00
35M 3
1538671,
5489.00
Canon LBP-81I, 811R. 8117
2148
SE 3 18E0
$ 189.00

Circle 110 on Reader Service Card (RESELLERS: 111)

COMPAQ MEMORY
Desk Pro
1MB
41.10
DeskPro
1MB
4MB
DeskPro
1MB
2MB
4MB
DeskPro
2MB
8MB

286-8,386-20 20E 25
113131 001
$ 139.00
113132-001
$309.00
3865/16
113646-001
$ 139.00
112534.001
$ 349.00
286N, 386N and 386SX and 20
118688-001
$99.00
118689-001
$ 169.00
118690-001
$509.00
386-33, 486-33 & SystemPro
115144.00 1
$ 200.00
116561-00
$ 1899.00

AST MEMORY
Premuum 386C and 385-16
'MB Kit
500510 OC,'
4MB Kit
500510-008
Premium 386-20
1MB Kit
500510-003
4MB Kit
500510-004

AMERICAN
EXPRESS

MEMORY BOARDS
Everex RAM 3000 Deluxe
Up to 3MB Al ease. expanded and or extended
memory EMS 40 compaIble wora no ermt stales
Uses 2565.1 > am
with 512K:

SIM159-512 $ 139.00

BocaRam/AT Plus
Up 10 8MB tor goy AT of 16
funned up lo 2:1MH4 Otters,Dr'..• •
expanded and.> ° Mended memory f
rnommum of 811113 LIMR MS 40 Use ' •
with 2MB:
SIMA T82
.
5279.00

DRAM
IBM TYPE

$95.00
$349.00
$ 129.00
$369.00

Bravo 386-SX
2MB Kit
500510-002
$ 179.00
4MB Kit
500510-008
$349.00
Premium 386-M16/25/33 and all 486 Models
1MB
500718-002
$95.00
Premium 486
5007'8-004
6342.00

HEWLETT-PACKARD MEMORY
Vectra CIS 20PC, RS 25PC and 20C
1MB < II
01643A
$ 105.00
4MB Kit
D1642A
$ 349.00
Vectra 486 PC and 386/25 PC
1MB Kit
D2150A
$ 104.00
4MB KIt
021516
$592.00
8MB Kgt
021526
$ 1199.00
Vectra 386/25 PC
2MB Kit
D2381A
$ 266.00

1MX1

414149.80

$ 365.01)

1MX1-12

1M29.12
1Mx9-10
1Mx9-80
1Mx9-70
256E9 12
25609-10
25609-80
25609 60

$65.00
570.00
$ 75.00

1MX1-10
1M01-80
1M01 JO

96 50
57 00
$7.50
$8.00

256KX1-12
256KX1-10
256KX1-80
256KX1-70

$ 1.85
$ 2.00
$ 2.20
$ 2.50

$80.00
$18.50
n nn

$22.50
$30.00

256KX1

PLEASE SEND ALL P.O.S AND MAIL ORDERS 70
First Source International, Inc.
Argonaut Surte 140
Allsz Veto. Caltfornla 92656

TERMS AND CONDITIONS
NO SURCHARGE ON MC OR VISA
b
, Terms Vaa MasterCard ArnEs , ASeere COO Net M
on purchase ceders from orrahteel firms
V 20%1144104Am lee on all non <lateen,, returns Orefuse •
orders RMA rem,ed
s
, Manulaciurers part numbers are for Yo•••
Products Ihbrd pan,
ar PRICES ANC AVAILABILITY SUBJECT T., esr, ,•

DECEMBER 1990 • BYTE
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Circle 331 on Reader Service Card

UNICORN - YOUR I.C. SOURCE!
COLLIMATOR PEN

EPROMS

•Output: 2.5 mW ( max.)
•Current: 90-150 mA
•Operating Voltage: 2.2-2.5V
•Wavelength: 820nm
•Collimation: . 18mrad (typ.)
•Size: 11mm diameter

(INFRA- RED)

STOCK #

PRICE

SB1052
LASER DIODE

$39.99

•Output: 10 mW ( max.)
•Current: 90-150 mA
•Operating Voltage: 2.2-2.5V
•Wavelength: 820nm

(INFRA- RED)

STOCK #

PRICE

SB1053
LASER DIODE

$9.99

•Output: 5 mW ( max.)
•Current: 65-100 mA
•Operating Voltage: 1.75-2.2V
•Wavelength: 780nm

(VISIBLE- RED)

PRICE

STOCK #

LS022
LASER DIODE

$ 19.99

•Output: 4 mW ( max.)
•Current: 20 mA
•Operating Voltage: 2.2-3.0V
•Wavelength: 665nm

(VISIBLE- RED)

STOCK #

PRICE

LS3200

1-24

25-99

100+

3.99

3 79

341

6.49

6.17

5.55

3.29

3.13

2.82

2048 x 8 350ns ( 25v)

3.79

3.60

3.24

24

2048 x 8 45Ons

6.29

5.98

5.38

27C16

24

21348 x 8 4505s ( 25v-CMOS)

3.99

3.79

3.41

2732

24

4096 x 8 45Ons ( 25v)

3.79

3.60

3.24

2732A-2

24

4096 x 8 200ns ( 21v)

3.79

3.60

3.24

2732A

24

4096 x 8 25Ons ( 21v)

3.69

3.51

3.16

2732A-4

24

4096 x 8 45Ons ( 21v)

3.19

3.03

2.73

TMS2532

24

4096 x 8 45Ons ( 25v)

5.79

5.50

4.95

TMS2532P

24

4096 x 8 450ns ( 25v-One Time Programmable)

1.99

1.89

1.70

27C32

24

4096 x 8 450ns ( 25v-CMOS)

4.19

3.98

3.58

2764-20

28

8192 x 8 200ns ( 21v)

3.99

3.79

3.41

2764

28

8192 x 8 25Ons ( 21v)

3.79

3.60

3.24

2764A-20

28

8192 x 8 200ns ( 12.5v)

3.99

3.79

3.41

2764A

28

8192 x 8 250ns ( 12 5v)

3.29

3.13

2.82

TMS2564

28

8192 x 8 25Ons ( 25v)

6.79

6.45

5.81

27C84

28

8192 x 8 25Ons ( 21v-CMOS)

4.19

3.98

3.58

27128-20

28

16,384 x 8 200ns ( 21v)

5.79

5.50

4.95

27128

28

16,384 x 8 25Ons ( 21v)

5.09

4.84

4.35

27128A

28

16.384 x 8 2505s ( 21v)

5.79

5.50

4.95

STOCK el

PINS

DESCRIPTION

1702

24

2708

24

1024 x 8 45ns

2716

24

2048 x 8 450ns ( 25v)

2716-1

24

TMS2716

256 x 4

1us

27C128

28

16,384 x 8 250ns ( 21v)

5.79

5.50

4.95

27256-20

28

32,728 x 8 200ns ( 12.5v)

5.29

5.03

4.53

27256

28

32,768 x 8 250ns ( 12.5v)

4.79

4.55

4.09

27C256

28

32,768 x 8 250ns ( 12.5v)

5.29

5.03

4.53

27512-20

28

65,536 x 8 200ns ( 1a5v)

7.49

7.12

6.41

27512

28

65.536 x 8 25Ons ( 12.5v)

6.99

6.64

27C512

28

65,536 x 8 250ns ( 12.5v-CMOS)

6.99

6.64

5.98

27C1024

32

131,072 x 8 200ns ( 12.5v-CMOS)

17.99

17.09

15.38

68764

24

8192 x 8 45Ons

13.99

13.29

11.96

68766

24

8192 x 8 45Ons

14.99

14.24

1292

5.98

$ 129.99
r

POWER SUPPLY

•Input: 115/230v
•Size 7" Lx 5Ye W x21
2 H
/
•Output: +5volts @ 3.75 amps
•Output: + 12 volts @ 1.5 amps
•Output: - 12 volts @ .4 amps

Ir
te"?'

STOCK #

PRICE

PS1003

$19.99

ELEC T
( F; t lerFC‘ S
T

VISA.

10010 Canoga Ave.. Unit 13-13 • Chatsworth, CA 91311
OUTSIDE CALIFORNIA: (800) 824-3432 ( Orders Only)
IN CALIFORNIA: (818) 341-8833
ORDER BY FAX: (818) 998-7975

ORDER
BY PHONE'

Minimum Order $ 15.00

Scottsdale Systems - Since 1980 Scottsdale 386-SX
18 MHz
2MB of RAM.
2Serial, 1Parallel. and

Scottsdale 486-33 MHz
4MB RAM 128 K Cache
2Senal. 1Parallel
12 Floppy Drive, 144 Floppy Drive
211 MB IDE HARDDISK DRIVE

Game Port
101 Click Keyboard
12 Floppy Disk Drive.
144 Floppy Drive

15 MS ACCESS TIME
14» VGA 1024 4768 MONITOR

200 Wall Power Supply & Desktop
230 Watt power Supply w/Verticle
16 BIT 1024 x788 CARD WITH
512 K RAM
le VGA 1024 x768 MONITOR
28 MM DOT PITCH
66 Megabyte hard Disk FILL
28 Milhseconds
DOS 33 OR 4.01

51980.00

32K Cache Add

165.00

28 MM DOT PITCH
16 BIT 1024 a768 CARD WITH

IN PERFORMANCE!

88737.00

INTERNATIONAL ORDERS
WELCOME

386-33 25 MHz
Open Architecture
12 Dest > re + 44 De Ekne
ito 1Controls Card
4193 RAM. 64K Cachet

Scottsdale 386-20 MHz

2s.d. 1% Yd. and Game Pon

I2Disk Drive 144 Disk Drive
dMB RAM. 84K Cache, 101
Keyboard
iII MB IDE DRIVE.

101 Keybord
16 BIT 1024 5768 VIDEO CARD
V/1512 KRAU
II ea NV a 768 MONTOR, 211 MI

15 MS ACCESS TIME
2Serial 1Parallel 6 GAME PORT
DOS 401 or 3.3
le VGA 1024 x768 MONITOR
28 DOT PITCH
W/152 K RAM

DOT PITCH
WM Power Supply we Deanna
230 wan Prie Sooty 041 Vtfe-R
160 1811 CDC 1614S ESP nerd Dn.
200

DOS 401 or 33

16 BIT 1024 x788 CARD
$2175.00

CITIZEN

13599.00

THE 388-25 MHZ IS
UPGRADABLE TO 488

BUY WITH CONFIDENCE

CLASS MACHINE!

POWER UP WITH A

CALL SCOTTSDALE

SCOTTSDALE SYSTEMS

FOR DETAILS

COMPUTER

145

2 Year Warranty

230 vuti Pore SuRPN •No9CR
200 wan Fbany Supply w/Desildop
le VGA 1024 5768 MONITOR

SAVE

We also carry Ransom. Fujitsu Doom.
NEC. TL. Orman. Canon. and Nolen A

2514M DOT PITCH

Lasers.

160 AMICK IRAS ESP Hard DnYt
Dos 31a,4 0,
53880.00

or 33

5685

1to iConsoler. 101 Keyooaro
1Sens', lParallel. ind Gene Port

W/200 WATT POWER SUPPLY OR
POWER SUPPLY DOS 401

PI ' 30 E
E,

le BIT 1024 x766 VIDEO CARD

Large Vertical Case W/230 WATT

MODEMS

CANON

12Die Drive/144Po Dr er

512 K RAM
CHOICE OR FULL DESKTOP CASE

ALL SYSTEMS HAVE A
1YEAR WARRANTY
OUR SYSTEMS EXCEL

386-33 MHz
Open Architecture

1-800-777-2369

CALL SERVICE

1
1
1 /512 KRAM

FOR REPAIRS ON

PLOTTERS
POLINE

LASERS

52225
2964
3095/34M
3715

COLOR
ikg 5 /EAU 35 ' VII CosIKEPIcoe0e'ef . PrOO.I I.P400E.- '
ankrnded colors alt for under $80X 00 CM
4p
400-8
for details

VINYL CUTTING MACHINES

CANON

BLADES & HOT TIPS

1.08-811

81795

CALcoup

LDS-4

SAVE

'
373 ' 07,
1026

TEXAS INSTRUMENTS

Printers, Terminals, Monitors,
Computen

yItwo*.
II Mo aner PS

MONITORS

PLOTTERS

91135
1848

13533 /
4616

6131

13430011040

6532/6734

5902/59024

SAVE

DM 52224

THE 33 MHZ 18 ALSO
UPGRADABLE TO
488 STATUS
CALL US FOR CUSTOM
CONFIGURATIONS

NEC 20E3D
NEC ID/SD
unman, Diamond Sun

$ 555 /540
1160/2385

OPTICAL

UNITED INNOVATIONS
•y
84 , * 4,,

&

11,919

SCANNER

SOFTWARE

526

Mural 7000,

$ 1899

noels Sape Scar

1999

Mural 80:10-•

2059

co.cs

SOFTWARE

ovess 20 HiRes

2059

OMER MONITORS 4446481.1
VGA le
1024 . 768 and vitneie 28 dol Pe

2829
2205
2428
32 .1

DIGITIZERS

Coepotore1to + 6Pon Boards Unn 5Error
compatible 99 yen rerranty
SAVE

Mural
Mural
More
Mural

Santa Cruz Osmium
SCO UNIX 388 . •
$857
SYSTEM
SCO DEVELOPMENT

III227 volts

0395

TERMINALS

SCO XENK OS OPERATING
458
524

WE CARRY ALL SCO

MODULES

All eoftwere salin are final!

WY.30 G A• rultenboarc
wT50 G.A. elreytoe0

377

Wr.60 54.. elleyboard
WY.90 GT'A. sr/4.00Pd

3"

ttlY• 15C GYV A• a keyboard

387

91.2'2 G16 . a Keened
.... note+ Al Aar. 5,....

NOVELL
ARCNET

0290

44E7
1485
95

AUTHORIZED SERVICE

COW, Star Tense,

1112

FOR WYSE

9E011
7003-8
8D304
9000-8

TO Stand
681( Builder
Pe, Pencil Xidr

2„
238

75

FIBER 00TiC

Date Copy leaned« or 730 GS your
$ 1425

KURTA
lye/rile Warranty on 5119
L, 15-1
IS., 1912 Cordless 4
buten cursor oiEE
oyais and inierface An
5439
IS, 12517 cordless 4buttoa opur D.'
shlus and Motu> Al

Germs SIM

60

Gloom 23120 12412

Ato Esae flatbed plotter we unsurpassed
performance and durability 81 arennet*,

C'
s("P 11°° S.'"

low price

1365
SAVE

Colossi) 9500 Series
Crump w0 1000 DPI

Authorized Sen. Fa wen wownons
Morel Plotters

SU kINAGRAPHICS
Lifetime broted Warranty

HOUSTON INSTRUMENT

121,12 surremasketen 11

SAVE

'd
,
..,dd eye Pan . noroyes resent., PC
contrast and orondes Tradeon and UY
Protection

$90.00

FN -EP SPEOP

599

ROLAND

SAVE
$ 105

$350
620

+1 BT Cosa1208 PlaleSSWEd
38°
I- PROTECT
MIT ACCEL
SCIC ,Ndl-De
21549
HITACHI
MATH CO- PROCESSORS
Mauro aid Me Gire Rhen
PRINTERS

$ 829

CALCOMP

THE MURAL PLOTTER

PlrlD On Ile?
PUMA 12117

1360
825

PUMA 15105

435

AUTHORIZED SERVICE

CAMM MACHINES

CALL FOR PRICING ON

FOR OTC

HEWLETT PACKARD SAVE

LARGER DIGITIZER

1555 W. University
[ta
Dr. # 101, Tempe, AZ 85281

=

'
, ices listed are for cash, Discovery. MasterCard and Visa, no surcharge. AZ residents add WY% sax, add 3% for CO.D.; add 5% for P.O. International orders welcome. All items are new with menu!. torer's warranty Returned producls subject to 20% restocking lee and in new condaron in original packaging, with all warranty cards. manuals and cables. No credit issued after 30 clays from date of ship-

OD

!

ment We do not guarenteeCOmpalability Personal and company checks take up to 5days to clear Prices and specifications subject to change Product subject to availability. all applicable trademarks
rnowgruzed end on tile

386

602-968-8809

BYTE • DECEMBER 1990

SERVICES ( Mon.- Fri.) 602-731-4742

FAX 602-966-8634

Circle 278 on Reader Service Card

CORPORATE PURCHASE ORDERS...CALL 800-654-7762
...._ .. _ ..
Compaq Model
DESKPRO 286
DESKPRO
286N. 386N
386S/20
DESKPRO
386/16

DESKPRO
386s
DESKPRO
386/20. 25 286E
DESKPRO
386/20e
DESKPRO
386/33, 486/25
SYSTEMPRO
PORTABLE
Ill

SLT/286
LTE/286
PORTABLE
386
SLT/386S

IM301pp

IIP F. HP3
CANON LOP
811, 8118, 811T
LASER PRINTER
MODEL 4019

Memory
Added
1MB Module
2MB Module
4MB Module
1MB Module
2MB Module
4MB Module
1MB Module
2M8 Module
4M8 Module
1MB Board
2MB Board

Your
Low Price
59"
138"
219..
569..
299..
499 0.
199"
699..
449..
248. 0
548..
138. 0
318..
130"
295. 0
248..
548..
218..
1499..
6480..
89..
99..
249 0.
179.°
349. 0
499..
249..
999..
199"
199..
249..
249 00
99«
799"
799°.
349..
499..

grs

: :MM HP 81. CANON:
Model
LASER JET
II 8, IID

rinout.EilL"

ftL
,

-

Memory
Compaq
Added
EquIv. Part 0
512K Kit
113012-001
1MB Module
118688-001
2MB Module
118689-001
4MB Module
118690-001
1MB Board
108069-001
2MB Board
108069 W/71
1MB Kit
108071-001
4MB Board
108070-001
4MB Kit
108072-001
1MB Board
113633-001
4MB Board
113634-001
1MB Module
113646-001
4MB Module
112534-001
1MB Module
113131-001
4MB Module
113132-001
1MB Board
113644-001
4MB Board
113645-001
2MB Module
115144-001
8M8 Module
116561-001
32MB Module
116568-001
•PORTABLES •
512K Kit
107331-031
INTFC BD
107808-001
EXP BD
107811-0312
2MB Kit
107332-001
4MB Kit
107332-001
6MB Kit
107332-001
1MB Module
110235-001
4MB Module
110237-001
512K Board
117077.001
1MB Board
117081-001
2MB Board
117081-002
1MB Kit
107651-001
INTFC BD
107651-001
4MB Board
107653-001
4MB Ext Board 107654-001
1MB Module
108303-001
2MB Module
108304.001

HP
Equiv. Put I
334438
334448
334456
33474A/B
33475A/B
N/A
N/A
N/A
N/A
1039136
1039137

Your
Low Price
99..
149..
249..
118..
168..
268.°
199..
224. 0
429.°
199 0°
29944

Description
256 x9IBM
1Meg x8Apple
1Meg x9IBM
4Meg x9IBM

128108
19••
58. 0
59..
-

10ONS
24 00
61..
62. 0
339.°

8ONS
29. 0
64. 0
65°.
349 00

TONS
26..
71 00
73..
39944

SONS
39"
79 00
80..

OST. M_ E. M.ORY
Memory
AST Model
Added
BRAVO/286
128K Kit
PREMIUM WKST/286 512K Kit
2MB Kit
4MB Kit
BRAVO/386SX
2MB Kit
OMB Kit
PREMIUM 286
512K Kit
ADVANCE
1MB Kit
WKST 386SX
2MB Kit
4MB Kit
PREMIUM
1MB Kit
386
4MB Kit
PREMIUM
1MB SIMM
386/25, 16sx, 586/33 1-16M13
PREMIUM 486/
1MB SIMM
2ST. 251E, 25, 25E
2MB SIMM
16MB

AST
Equiv. Part
500510-011
500510-010
500510-002
500510-008
500510-002
500510-008
500510-010
500510-007
500510-002
500510-008
500510-003
500510-004
500718-001-2
500722-004
500718-002
500718.004
500722.004

Your
Low Price
49"
59 00
169"
35900
169. 0
359..
79..
99 00
189 00
359 00
149..
369. 0
79. 0
649 00
89 00
2349 00
649"

IBM PS/2 Model
PS/2 25/286
30-286. 50 8 60
PS/2 502 8 55- SO

55.-031 -081, 65SX
50, 502, 55 & 60
PS/2
70-E61, 061, 121
PS/2 70-A21 AX1,13X1
PS/2 80-041
PS/2 80-111.121311321
80-A21, 931
PS/2
ALL 70s & 80s

-

OsulutIRSHAORI

Inhiba Model
PORTABLE
T1000SE & XE
PORTABLE 71200xe
PORTABLE 11600
PORTABLE 13100e
PORTABLE T3100SX
PORTABLE 13200
PORTABLE 13200SX
PORTABLE 15100
PORTABLE 15200
DESKTOP 18500

Memory
Added
1MB Kit
2M8 Kit
2MB Kit
4MB Kit
2MB Kit
512K Kit
2M8 Kit
2MB Kit
4MB Kit
3MB Kit
2MB Kit
4MB Kit
2MB Kit
2MB Kit
4MB Kit

Your
Low Price
299° 0
449 44
259. 0
699..
259. 0
149 44
199..
259..
589 44
399..
249 44
589 44
259 44
259°.
1495"

Your Price 599

List 1595
00
OPTIONS: OCR
19944
PC Peint By Z-Sott 1.65
Sheet Feeder (also works with HP)

79 44
299"

Z248, 22861P. Z386SX
TURBO SPRT 386,386e
SUPER SPRT
SO
SUPER SPRT 286
286e. SO

.•

u‘‘

99900 Your Price 499

¡Mi lee.e._
--10 sot

List
00
Wangtek 40MB backup works off floppy controller

189"

CPA I
•Fully Hayes Compatible • Monitor Speaker with Volume Control
•2400/306 Baud Transmission Rate • Addressable COM 1.2.3.4
•Compatible with IBM PC, IT, AT and Compatibles
•Full Duplex Operation • Complete with Software
•Two Year Manufacturer's Warranty • Auto Dial/Auto Answer
Internal

19980

P

lf
."7‘.7rely

Externat

(10$04ARD:

71114

6111«
EGA Card
MonoGraphics (Hercules Compatible) with Par. Port
2$00
Color Graphics (Hercules Compatible) with Par. Port
SIN
Mono Card Text Only
5I«
VGA Card 1024 x768 (
256K Exp 512K)
109«
OTO mono/color card
2our
04-15iee_l
l
- h rreeide l
MITSUMI
360K '
h Ht. 51/
4
1.2 Meg 51/
4
720K 31/
2"Drive w/5 1
4 "mounting
/
1.44 Mea SM" Drive mf514 "meeting
36014 Tendon TM100-2 Full Ht (
The original IBM)
ORDERS ONLY

800-654-7762

59.°
79..
690
89.
89 00

m

\.t\‘
TER

79«

.S#4PeLuIL=I!LEE

¡
ace software

1104

12 Amber w/Tilt & Swivel Base
119"
14" Color 640 x200, 16 colors
2119"
14" EGA 640 x350. 64 colors/31
Yor,
VGA 800 x600 Muttisync Compatible
44Ps
14" VGA Demo looks new, 31 Dot Pitch
28444
MUMMUM9RIMU PPPPP
PPPPP PWIMUMMO
MUMMUMIII2MMMII:fliUMM.:0113MMUMM
MMUMMffloblimim PPPPP ildmidàlehmillimMAMMIMM
8Bit
32 B11
8087
5MHz or less
79"
299 00
80807-16
16MHz
8087-2
8MHz
114«
80387-20
20M Hz
349"
8087-1
10MHz or less 149"
449 00
80387-25
25M Hz
16 811
80387-33
33M Hz
549"
80287
6MHz
80387-SO
298. 0
149"
80287-8
8MHz
328.°
189•8
80387-SX20
80287-10 10MHz
218..
205«
80287-XL
80C287-12 Laptop
228..
239«
80287-XLT

All %duels 90 Day Wiirrinly gagna :tala offianalsa
•WE ACCEPT INTERNATIONAL ORDERS

Circle 204 on Reader Service Card

695

•

a

Your Price 199 00

199"

•IBM Interface & Cable
• PagePower Software
A complete draw
Scan, fax packages
•20013PI • Automatic Sheet Feeder

List 999u

Your Price 26900

AT KIT
S1125.0
20m8 40msec 35"
$249
$T125.1
20mB 28msec 3.5"
$269
ST138-0
30mB 40msec 3.5"
$289
ST138-1
30mB 28msec 35"
5309
51225
20mB 65msec $ 199
ST238R ( UL)
30mB 65msec $219
$7251-1
42mB 28msec
$269
ST227R-1
65mB 28msec
$339
ST4096
80mB 28msec $549
514144 (FiLL)
120mB 28msec $649
XT kits include cables, software forer 32M8) controller
AT kits Include ombles, rads, software (over 32MB)

XT KIT
$299
$319
5339
$359
$249
$ 279
$339
$389
$599
$699

CONNÉSUIAP#IISIV
40 Meg
PP

18 Mil Sec
39944
200 Meg 18 Mil Sec
PPP

TI

100 Meg

18 Mil. Sec
849 44

549"

CONTRétt

FOR HARDDRIVES
3944 8Bit WD Controller
P
109« 16 Bit Everex HD/Floppy 1.1
FOR FLOPPYS
Super Floppy Controls 12. 360K, 720K & 1.44 Drives
IDE Controller
16 Bit WD Controller 21

NO SURCHARGE FOR MCNISA/AE

TERMS:
MC • VISA • COD CASH • NET
• WE ALSO PURCHASE EXCESS
TECHNICAL iCUSTOMER SERVICE / ORDER STATUS:
•Purchate Orders tnom Universillee
INVENTORY- FAX OR CALL
Fortune 1000 AGovernment Agencies
•Personal Checks • COD add 55.00
•NO SOFTWARE RETURNS
•20% Restocking Fie on Returns Within 30 Dar
ALL PINCES FINAL
Memel re
.11 nell mimera Cal
Ross Sueer ro Puai@
•No Retende Alter 30 pays - EXCHANGE ONLY

702-294-0204
FAX 702-294-1168

List

0,,"N'
re'Re
r
tg_r7
:: SEAGATE H

IBM DIRECT REPLACEMENT
150 1fiffT XT Comp. • UL Appt • 110/206 input switch • 4drives 4944
200 liVATT AT comp. • UL Appr. • 110/220V input switch
6944

"¡A*StiliG/40

Your
Low Price
99..
199..
99..
199..
649..
249..
549..
449..
449..
449..
249..
449..

Zonith
Eue. Part
ZA3800ME
ZA3800MG
ZA3600ME
ZA3800M G
ZA3800MK
Z-60S-1
ZA3034ME
ZA180-64
ZA180-86
ZA180-87
ZA180-66
ZM80-64

•Automatic Group Ill Digital Fax • Background operation
•Send & receive, screen images, scanned pages
•Fax 9600/7200/4800/2400
•Software - telephone cord • New. factory sealed

,.....11111

Tractor Feed

2. ,
eue
615

FULL;.
PAGE.
SCANNER:le:AM
.

• 14CPS Letter Quality
•Manufactured by Silver Reed
•IBM Centronics Parallel Interface
•New 90 day warranty

89"

7095

3
7,
P.
700
515

+R-I
R
- x:r.ARD
4 6?

Your Price 9900

1. 1
411

BONS

eo HDSi;
ii

242

List 1149"
12 CPS version for

10ONS
2.°
20,
100
fim

RAM 3000 DELUXE Up to 3Meg. ( EMS) 4.0 OS/2. Back u& base
9900
i
nzuT
ioui
e
i
,
,
,„0.eiiaidce
ad
paa
c
ndt!
io
t
r
mu
setenderlmemo
o
extended r
iVe
x
Up
s
a
e
n
s
d
2
e
d
5
6m emory
p
M any combination Compatible w/Lotus. Intel. Microsoft. EMS 4.0, EEMS. Supports 4', fl an
Munaasking DMA Multgasking in hardware. Uses 1MG D-RAM
IUU""
RAM 10000 0-10MB extended or expanded memory. Compatible 17900
with Lotus. Intel, Microsoft. EMS 40. Uses 1MB D.RAM.

WHILE SUPPLIES LAST - WITH 1YEAR WARRANTY

'L'AISY WH

'IANGTMCIOE'llACNO

•6.5MB per minute
•Wangtec 5099E624 drive
•w/controller • Menu driven • Software
•DC600 cartridge • Easy installation

30E5360
34E2933
1497259
6450603
6450604
6450608
6450375
6450379
6451060
645605 OR
34E3077
34E3011

12ONS
Ise

Memory
Added
1MB Module
2MB Module
1MB Module
2MB Module
4MB Module
2MB Module
1MB Kit
2M8 Kit
2MB Kit
2MB Kit
1MB Kit
2MB Kit

Zenitb Model
2386/33

-YEAR END CLEARANCE•300 DPI • 16 Secs per page • 32 Level Gray Scale
• 1year warranty • Ready to go Interface card and cable included

Your
Low Price
449..
480
174..
98.°
169. 0
48..
179. 0
468..
499 0.
98. 0
169. 0
179.°
135..
248..
559 0°
489..
589..
989..

ZENITH

Z386/25, 20

lbshlba
Equis. Part 0/
PC14.PA8311U
PC14-PA8312U
PC13-PA13306U
PC13-PA8307U
PC8-PA8302U
PC9-PA8340U
1PC9-PA8341U
PC15-PA8308U
PC15-PAB,310U
PCB-PA7137U
PC12-PA8307U
PC12-PA8309U
PC7-PA8301U
PC10-PA8304U
PC10-PA8313U

IBM
EquIv. Part Of
1038675
30E5348
30E5360
6450603
6450604

ess :CH

Descriptleo
15ONS
Mal
useto,
1t.
64 x4
le, sue
1
00
256 x1
e
ze
10.
256 x4
0\s 1Meg x1
Y"
-

BOCA AT PLUS IVIE1§4011Y SOARel
18 BIT MEMORY BOARD FOR 285 386 AT
OK-8Meg Board • 40 LIM Compatible • New 5Yr. Warranty
•Conventional, Expanded and Extended Memory
•Supports DOS, OS/2, LIM/EMS & EEMS `"e„.2.14e•
•Operates with CPU Speeds to 33 MHz
eb%
OK - 129" 2Meg - 249" 4Meg - 353« 8Meg - 57T"

Memory
Added
3.5MB Board
512K Kit
2MB Kit
1MB SIMM
2MB SIMM
512K Kit
2MB Kit
4MB Module
2-8MB Board
1MB SIMM
2MB SIMM
2MB SIMM
1MB Module
2M8 Module
4M8 Module
2-32M8 Board
4-32MB Board
8-32MB Board

511••
99"

SE HABLA ESPANOL

1000 Nevada Hwy. • Unit 101
Boulder City, NV 89005

s„,„,„.:

(
ne 8
29 UPS
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387

A

lndustrial & Lab Automation with PCs

H

lndustrial with
ADVANTECH
PCs
& Lab Automation with PCs

All

All-in-One 80286-12
CPU Card

$395

PCA-6125
• 12MHz 80286 microprocessor
•Socket for 80287 math coprocessor
•AMI BIOS assures compatibility
•Memory configuration: 512K, 1M, 2M & 4M
•Built-in interface for 2IDE H/D and 2F/D
•on-board: Iparallel/2 serial ports
•VISI CMOS for low power consumption

Sure
it's
SAFEWMtEe Insurance provides full
replacement of hardware, media and
purchased software. As little as Sig/yr. covers:
•Fire • Theft • Power Surges
•Water Damage • Auto Accident
For information or immediate coverage call

1-800-848-3469
local l - 61-1 - 262-0559
Subject to underwriting and availability by state.
On GEnie. SAFEWARE

4mxs 8Ons
$235.00
ps2 2M 604/608 $ 110.00
1Efixs 8Ons $ 45.50
1Mx8 8Ons $ 42.00
256x4 loons $ 4.75
I./ 1Mx1 100ns
$ 4.50
41464 100ns $ 2.40
, 41256 12Ons
$ 1.90
51258 8Ons $ 2 .
95
4164 12Ons $
1.70
•I r , a, ,.. 1s,sunt n.on.spaad trans, SIPP

Pa Cam l

XV
117 cvP ,e
S CALL
21:87-211 20mht
$235.00
2C87.12 12rnil,
018400
2C87.10 10mH,
0176.00
2C87-8
8—,
816000
a V.20 r ''..--.
58 5/15

I.C. EXPRESS

•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/0 at 25/50/100 ips
* OPTIONAL

Circle 153 on Reader Service Card

33 MHz 80486 Motherboard
ratan man me tverex amp— aAu%

15 MIPS! $2,990 aty 1 (Ok)

110kFeatures:
• 64K or 256K Wnte Back Cache • True 32- Bit Memory bp to 16 MB
• Support Weitak
• UNIX, OS/2 & WNW, Compaade
• 1Year Full Warranty
• Complete Docunentsbon

MIPS

Cache

Ok

4M

15.2
11.4
8.3
6.2

64K
64K
64K
64K

2990
2599
1429
1229

3290
2899
1729
1529

20741 Marilla St.
TEL:818/709-8100

Technology Power Enterprises, Inc.
47273 Fremont Blvd, Fremont CA 94538
Tel (415) 623-3818 FAX (415) 623-3840

Terminal Emulation
TEK 4105/4010

SoundFX-III, - Stereo - Mono. - Eng. -Jr
SoundBytes. Souncie SoundCard

ALL WE DO IS SOUND!!
115M- PC DIGITAL VOICE / SOUND

VT320

from only $20 ,,,—, „,..,,,,,,, to $640 , i,...1,,,, x,,
Pro Quality Software / Hardware
-in use worldwide, even Japan!

• VT320, VT220, VT102 emulation
•File transfer
• 132 column modes
•Color support
•Hot key
•Extensive network support

30 Day Money- Back Guarantee if not Satisfied

Technical: 408-446-4521
Ark for FRI I PRODUCT CATALOT, 1,11961- PC sound prod.icts.
Developers Add TurboSound - PC audio engine to your product

•

Diversified Computer Systems, Ina
3775 Iris Avenue, Suite 113
Boulder, CO 80301 (303)447-9251
FAX 303-447-1406
Trademarks VT102. V7220 — DEC. Tektron ,x — TektronL,

Circle 284 on Reader Service Card

01

• Tektronix 4105
• Tektronix 4010/4014
• VT320, VT220, VT102*
•Picture files
• VGA and EGA support
•High resolution hardcopy I

Digital Audio Authoring Workstation
MSC/TurboC/Windows 3.0 Libraries
Custom Sound Hardware/Software

5120 Campbell Ave. # 112, San Jose, CA 95130.

Chatsworth CA 91311
FAX: 818/407-5889

Circle 17 on Reader Service Card

SuperSound
Turbo Sound

JUST LIKE HAVING A CASSETTE TAPE RECORDER IN A PC.
Fastest, easiest Editors with the most features for the price
Quick, simple hardware rsoftware Installation.
Use for Foreign Language training / communications
For Business 00.0.05 Brae Snows we Grasp Shover Irlo, F1(
For Engineering Fundon Gen Clear vorce Alarms Storage Scope
For Fun Cre ire NOW Own Sounds For Games Mar Your Goce
Orders 800-969-4411 by Silicon Shack FAX: 408-3744412

SHOWN W/OPTIONAL DUST COVER

AKSystems Inc

'''''''itreli erree
.earV.“' C
.
:k=creee:eentr
ALL IAER=CISE e toes o=ureo WTI PROM,' "EWER,'

Circle 272 on Reader Service Card

Circle 301 on Reader Service Card

1 YEAR WARRANTY

CALL FOR MJRfflET PRICES 8 VOLUME DISCOUNTS.

2929 N. High St.. P.O. Box 02111
Columbus. OH 43202

486/33
486/25
386/33
386/25

MULTI-SPEED !!!
9TRACK TAPE SUBSYSTEM
for IBM PC/AT/386

ORDER: 636(487741188 c
'
e.1, ri,trisri

SAFF:WARE. The Insurance Agency Inc.

• L1UFCC 8Available

Tel, $146-2, 91843h" Fax: 91/4-filaii

Circle 23 on Reader Service Card

_15140 Valley Blvd. City of Industry,CA 917W

(WMAKi
"

• Transparent Rehash

USA & Canada: Sari Jose,CA
Europe & Asia: Taipei. Tanten

San Jose, CA 95177 FAX 408-793 -469 7

• MATH GOFROC18310.Bi
80387-33 3: rnelz $535.00
80387-25 2. mHz S435 00
B0387-20 2C mil, $35000
1103137-16
En, / S305 00
80387SX
.0
, .,
S275 00

$160

•Protects mother board while trouble shooting or
testing add-on cards
•Fully transparent PC/XT bus extension
•All bus signals buffered
•Easy- to-access ON/OFF control switch
•LED display for power & fuse status

DYNAMIC RAMS

Lumi.,1161.

• Dual Read/Mae Cache

1340 billy Rd.

Circle 23 on Reader Service Card

Circle 23 on Reader Service Card

• BK Internal Cadre

Programmer $ 695

PCL-756
•No more PC power-off for
removing or inserting add-on cards

408-293-6786

1340 Billy Rd, *314, San Jose, CA 95122 FAX 40$-293-469"

H

PC-Bus Switch/Extension Card

•For E/EE/PROMs, PALS, PEELs, FF'LAs, GALS,
EE/EPLDs and MICROS
•Programs virtually any device up to 40 pins
•40- pin ZIF socket with all pins individually
programmable
• 100% menu driven and user friendly

408-293-6786

On CompuServe. GO SAF

(pR oG

& Lab Automation with PCs

tA,t.
oed

PC-Based Universal
pc

A lndustrial

Circle 100 on Reader Service Card

Circle 164 on Reader Service Card (RESELLERS: 165,
T-10 UNIVERSAL PROGRAMMER

VT240 Keyboard
for your PC
Turn your PC into aVAX
workstation with the

KNAPCO
MASTER

1

DISTRIBUTORS

TOSHIBA UPS

PowerStation. •an exact VT200/VT300
EPROM II PLD la Bipolar PROM
•
•
•
•
•
•
•
•
MI

Built-in LCC & SMT ZIF sockets to 44 pins
Individual pin driving
Point & shoot menus, with MOUSE support
Device updates on disk & BBS
Built-in margin testing
Vector testing
User definable test parameters
Full screen editing in 21 formats
Intelligent identifier

SUNRISE ELECTRONICS, INC.
sVermont Ave MI Glendora, CA 91740
818 914-1926
Circle 297 on Reader Service Card

BASIC-52
BOARD
FOR DISTRIBUTED
DATA ACQUISITION
$220 US includes:

80051

• Intel 80051FA, new PWM array
• RS422/485, auto RX/TX flow
• RS232, auto override select
• 64K static RAM, battery back up
• 32K CMOS EPROM, 8K Basic-52
• Battery operated & NiCd charge
• On board power supply, 300ma
• Hitachi LMxx LCD driver port
• PC communication software

* * * OPTIONS * * *
Prototyping Board ( Dig.+Analog) . .$39US
PC/RS232 4-e› RS422/485 . $44US
80051 Kit form
$99US

BINARY DATA ACQUISITION CORP.
1735 Bayly Street, Pickering, Ontario L1W 3G7
Canada, Phone (416) 420-8029 Fax (416) 831-0510
Cashiers Cheque or Visa
Circle 46 on Reader Service Card

PC Communications

Coprocessors
area
Ti

s3mtv

IMO
tarn %FIN;

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

layout keyboard to plug
into your PC, and
•ZSTEM 240 or 220
terminal emulation
software

(KEA

KEA
Systems
Ltd.

SINE - WAVE

TO
SELF CONTAINED
LESS THAN 3% THD. CELL - CELL
BATTERIES FOR UP TO 30 MIN.

ZSTEM and PowarStahon are trademarks *IKEA Systems Me

RS232 PORT STANDARD,
PROTECTS AGAINST BLACKOUTS,
BROWNOUTS, SAGS, SPIKES &
LINE NOISE. NOW UPS SHIPPABLE

Circle 160 on Reader Service Card

Itat tte
Statistically, your hard disk is going to crash
sooner or later. And accidentally erasing something
is acommon mistake. Don't be the guy who skips
this ad and loses all his data. Call us today and let
us send you the complete info on the VCR Backup
Board. 30 day money back guarantee if not satisfied!

Backup/Restore only the files you wish
2Hr. tape holds up to 100 Megabytes
Infra- Red cable fully controls the VCR
Fast Forward seek of desired files
qg
Easy to Install and Easy to Use ,N0 _4;t
Works with VHS & Beta VCRs
Compatible with PC/XT/AT
0 Aue
%
Uses low cost VCR Tapes
,
Very High Reliability
•
4- ce
e 40
. %e1.
4e 4
Automated Backups
-1

4 ‘.,

•NEW SMALLER PROFILE
LIST
DEALER

500 VA.
750 VA.
1K VA.
21( VA.
3K VA.
5K VA.

Only $ 229.00! Dont Delay! Call us today at

1-800-765-5576

Omnitronix, Inc. (2061624-4985

760 Harnson St Seattle WA 98109 - Fax (206) 624-5610

Circle 361 on Reader Service Card

Little Giant !"
C Programmable Controller
This shirt pocket
sized computer
interfaces directly
to the outside
world. Use it to
control anything.
Instantly programmable using your
PC with Dynamic
C. ROM and battery backed RAM to 1024k bytes. 8Channel, 10/
12 bit, A/D with conditioning. High voltage and
current drivers. Battery backed time and date
clock. Watchdog and power fail. 4serial channels.
24 parallel I/O lines. Timers. Integral power supply.
Terminations for field wiring. Expansion connector. Plastic or metal field packaging available.
OEM versions from $ 199.00.

Z-World Engineering
1340 Covell Blvd, Davis, CA 95616

(916) 753-3722
Fax: (916) 753-5141

Circle 347 on Reader Service Card

$ 1499. $ 1199.
$ 1799.
1399.
$ 2099. $ 1494.
$ 3999. $ 2999.
$ 6599. $ 3999.
$ 9379. $ 6499.

TOSHIBA UPS
ORDER HOT LINE

800- 827-4718
INTERNATIONAL TRANSfORmERs

l

(916) 753 -3722

Circle 346 on Reader Service Card

TRUE ON-LINE
UPS SYSTEMS

3738 North Fraser Way, Unit 101
Bumaby, B.C., Canada V5J 501
Tel: (604)431-0727 Fax: (604)431-0818
Order Desk Toll-Free: 1-800-663-8702

1340 Covell Blvd., Davis, CA 95616
Fax (916) 753-5141

1111me
MEN
...._
ERIRMEIN
RUM
mum
MOM 117411.

220v. /
100 WATT.
500 WATT.
500 WATT.
1000 WATT.
1)00 WATT.
'2000 WATT.
3000 WATT.

110v. s
rEp up / clown
TRANS1
S 28.
TRANSf
$ 40.
TRANSf
59.
TRANSI
S 89.
1'7
TRANSI'
5 98.
• •••
TRANSI'
5116.
TRANS1
5197.

SELECTAME VOtTAÇE Tops
VOlTAÇE RECIVIATORS & CONdlTiONERS
7YR 300 300 WATT 110/ nov. $239. $126.
TYR1000 1000 WATT 110 / 220v. $349. $ 196.
" ^boy( »Ark s
rsp up cm down Tnonslownsits
MY 2K
2000 WATT 220v. ONLY $429. 112/9.
YR2KD 2000 WATT 110 / 220v. 11649. $379.
110 VOLT VOLTACe RECMATORS
MV 500
500 WATT $119.
AUTOMOBILE INVERTERS FOR YOUR
FAX OR PORTABLE TELEPHONE

519
.,

SHAPE LINE TAMERS

O

FERRO POWER CONDITIONER
SURÇE SUppRESSOR
.
3% REguloalord ,
4 Oirdcrs, 6
CO6d, IEEE Sxd.587 foe NOISE.
Retail
Dealer

300 VA.
$220. $ 165.
450 VA.
---1
$285.
S214.
600 VA. qffleeeeme j $550. $247.
800 VA.
•
',/
S485.
my.
1000 VA.
$540. $ 519.

8M

81 44,9
-ir 11 ?2,

KNAPCO
(DUALITY DISTRIBUTION FOR 45 YEARS

1201 HAMLET AVE.
eLEARWATER FL. 34616
DECEMBER 1990 • BYTE

389

EPSON® 3E36/20

$10

•386-20 MHz. Zero Wait States
•2 MB RAM expands to 16 MB
•1.2 MB sie disk drive
•Parallel printer port
•Serial RS-232C port
•8open expansion slots
•Top-rated 101 keyboard
•Five drive bays
•DOS 3.3 & GW-BASIC

List Price s3299

BRAND NEW!
FULL EPSON WARRANTY!
LIMITED QUANTITY!

roN
d1
r
ozh8r
,
orcn
ae
rd
$

VGA 640 x480
Monitor & Card

1198

$„
Ig+
A 98

VGAn i1
t0
024
r 8, x
ca
7r
6
d8
1

r

lwatet ,

Full Page
Scanner
$2

AT&T
•1111.M.1.1. ,

Deluxe OCR Softvvare

When purchased

,cener.

'198 when purchased separateiv

HEWLETT-PACKARD
1 MEI _ 935

and

2 MB _988

LaserJet HD

4 MB_'344

1 ME
. , 1q0

,(
1

'148

1h

TI 0005E 2 MB Car : _ ' 428

T3200SX 2 MB Cari _2298
13200 3 MB Card_ 8468

T1600 2 MB Card_ '
298
73100e 2 MB card._ '
298
T3100SX

2MB

15100 2 MB Card_s298

Car , _ ,298

1168

2 MB 1258

Including FREE Software

1 MB

1218

2 MB

1398

SLT/286 1 MB 1288
DeskPro Upgrades as low as

ALL MODELS
1144

AVAILABLE CALL

IEN1111
1288

1 MB

1108

tirete d l
QuateM •

AST

2 MB '
238

4 MB

1•798

•

Printer

Technicon
5102

3.5 MB '
398

COMPAQ

1 MB

$128
List Price $ 299

•120 CPS. 9PIN Printer
•Near Letter Quality Printing
•EPSON/IBM Compatible
•Full Graphics

•Built-in 8K Buffer
•Friction Feed and
Tractor Feed
•One Year Warranty

JADE COMPUTER
4901 W. Rosecrans Ave., Box 5046. Hawthorne. California 90251-5046 ( 213) 973-7707

Arizona
Phoenix

Not all items in stock at our nine retail locations.

BY

2 MB "298

1 MB ' 128

386-20/25/33

California
Torrance. Costa Mesa. Woodland Hills.
San Diego. Sunnyvale

390

1 MB

Laser Printer

SuperSport 286

1

Georgia
Smyrna

PS/2 MDL 80

4 MB & 8MB Card Available

rna ter charge
••

Texas
Dallas. Houston

2 MB '
218
2 MB '
238

T5200 2 Mil Card_.298

No Surcharge
for Credit Cards!
le/S4

51 21(
'78
1 MB '118

LIE

74

$

MBE COMPUTER

PS/2 MDL 30/286
PS/2 MDL 70

4 ME ___ 1368

TOSHIBA

2400 Baud

IBM

2 MP.'224

d^(1

Smartcard
Modem

All models and accessories
ON SALE, CALL US!

$
98

MEMORY UPGRADES
LaserJet II

598 $1898 $1998 $2898 $3998

LX- 810___ $ 172
LQ-510_ $273
LQ-1010 _$418
LQ- 850—$468
LQ-860— $
568
LQ-950__-478

List Price $ 1190

660 MB
Hard Disk

$1798 $1948 $2798 $3898

Printers

•Automatic Sheet Fed
.Contrast adjust for
half tones
•200 DPI hill page.
400 DPI half Page
1year AT&T warranty

150 MB
Hard Disk

80 MB
Hard Disk

$1498 $1648 $2498 $3598

EPSON

Included FREE
•IBM compatible card & cable
•Micrcsoft PagePower software
—Wedows 2.0 ( Runtime)
—Son. Draw 8. Modem/FAX

Systems

Complete

40 MB
Hard Disk

No Hard
Drive

• DECEMBER 1990

Continental U.S.A.

1-800-421-5500

Inside California

1-800-262-1710

10 Day Money Back Guarantee
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. s4.00 minimum shipping and handling charge.

Circle 154 on Reader Service Card

Circle 97 on Reader Service Card

NEW FREE 384 PAGE DATA ACQUISITION
8 CONTROL HANDBOOK FOR IBM PC/XT/
AT, PS/2 AND COMPATIBLE COMPUTERS

of discounting
Tandy ° computers,
Fax and Radio
Shacie products

NEW 1990
HANDBOOK
• AID BOARDS
• SIGNAL CONDITIONING

_

SONY"
3.5" ( 2.0 MB ) DISK DRIVE
internal fits 5.25" slot for

• COMMUNICATION

IBM PC, XT, AT, & Compatibles

• INDUSTRIAL CONTROL
_d e em_j or PC INSTRUMENTS
• IMAGE ACQUISITION

(ladle Shaek°

plus 4.00 shipping for 2 day air delivery

DISKETTE CONNECTION

'SEND TODAY FOR YOUR FREE 384 PAGE MORMYTE

KEITH LEY METRABYTE
440 Myles Standish Blvd., Taunton, MA 02780
(508) 880-3000 TLX: 503989 FAX: (508) 880-0179

Circle 161 on Reader Service Card

DATA ACQUISITION

off MARYMFIC INDUSTRIES INC.
22511 Kay Fwy.

Kay ( Houston), TX 77450
1-713-392-0747 FAX ( 713) 574-4567
loll free 800-2.31-3(380

DISKETTES
5.25"
5.25"
150"
3.50"

Circle 181 on Reader Service Card

VIDEO FRAME GRABBERS

• Systems for Lab, Factory & Field
• PC Software Included

t]

1
11>

• RTU s

FUNIIIIIMMitlegthiadjaiLl
•.1.,,ufacturers of Measurement & Control syt
terns for Laboratory. Industrial. & Field applicE,
lions Specialists in Battery- Powered system ,

MODEL
HRT 256-4
HRT 256-8
HRT 512-8
HAT 512-24
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$69500

;

Special Offer

Save Thousands Over
Hardware Based Products
•Software Only-No Extra Hardware Needed
•IBM Compatible MS-DOS 3.0 or Higher

•Source Code and License Available
•Multiple Modes Based On ITR's Patented
VARI* Technology
•Includes Proposed JPEG Mode
•Transmit aFull Screen Image In 15 Seconds
Using AModem and Phone Line
•Store Up To 10,000 Full Screen Images On
A 100 Meg Hard Drive
•Will Drop Into Any Existing Imaging Platform
•High Quality Image Databases With 1000's
Of Images Now Possible on PC's

CALL NOW TO ORDER

1-800-966-4487
'

HECHT CARDS ACCEPTED
Reduegon of Images

,•
,
matIon
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495
795
995
1995

HIGH RES TECHNOLOGitS
RT

pEw
i
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X
0N
7,
6Ny. 14092

PHONE 416-497-6493

FAX 418-4971988

DC 300 XLP. 18.95
DC 600A
21.00
DC 6150
21.85

Free

5.25"

5.25"

D- Sale .-• D-DensIty

He Density

4.99

8.99

3.50" DS

L0i

1ME1 I

3.50" HD
I2MB)

7.29

13.99

DATA CASSETTES
13.13
15.25
15.95

DISKETTE CONNECTION

leaflets and
catalogue''

bee

00011 Printer buffers. Perhaps the simplest
way to speed up acomputer system.
00021 The ideal interface is like acable:
Easy to install. Invisible in use.
00031 T-Switches and Auto-switches.
Optimised for easy operation.
00041 Data cables. Highly flexible. Simple
to install. A well thought-out system.
00051 Interface Cards. Carefully developed
to eliminate application problems.
00401 ToolAn: Useful art for computer
professionals.
00511 Brains beats money. Enhancements
you can install yourself.
00521 UNIX-Installations. Tips&products.
00531 The right way to install acomputer.
W&T Products Corp.
2209 NE 54th Street
Ft. Lauderdale, FL 33308
Phone 1-800-628-2086

maxell®
CS-500 HD ( 50 MB )
CS-600 HD ( 60 MB )
CS- 600 XD... ( 155 MB )
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Introducing
ITR VISION
Software
a

RESOLUTION
256 x256 x 4
256 x256 x8
512 x512 x8
512 x512 x24

-IBM PC/XT/AT COMPATIBLE
-DIGITALIZE IN REAL TIME
COMPOSITE VIDEO IN
-24 BIT RGB OUT except model HAT 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

Call for applications info:
(
201) 299 -161 5
PO. Box 246: Morris Plains, NJ 07950 U.S

EL&U5_eh'

15.00
16.75
19.25

DLSICEITE CONNECTION

• Inexpensive
• OEM & VAR

DATA CARTRIDGES

DC 2000
DC 2080
DC 2120

12.29
3480 Tape Cartridges.. ( 12514 ) ... 4.59
DEC TK-50
24.99 * DEC TK-70
37.50
•••• We Stork The Full Line of PA Computer Supplies ••••

• Laptop & Handheld
• PC & MAC Cards

O

Pre-Formatted... 6.20
Pre-Formatted... 10.60
Pre-Formatted... 8.80
Pre-Formatted... 15.95

Black Watch Tape (
700-2400-055)

• Stand Alone Ability
i

DS
5.55 •
HI)
9.85 •
DS (1MB).... 8.00 •
HI) (2 MB). 14.75 •

TAPE BACKUP PRODUCTS

• Serial, Modem, & Bus

O

67.00.

Tandy'

We will meet or beat...
ARANTEED LOWEST PRIC
DATA ACQUISITION (OHM NAIED1100K

•

T

W
&
PRODUCTS

C ONNECTION
NORTHEAST & CANADA
1 ( 800 ) 451-1849
PO BOX 10247 WILMINGTON

DE

19050

SOUTHEAST
1 ( 800 ) 940-4600
PO BOX 4163 DEERFIELD BEACH FL 33442

MIDWEST
1 ( 800 ) 654-4058
PO BOX 1874 BETHANY OK 73008

WEST - HAWAII & ALASKA
1 ( 800 ) 621-6221
PO BOX 12396. LAS VEGAS. W. 89112
Minimum Order 820.00 NO SURCHARGE on VISA, MC
COD orders add seso Shipping charges determined by
items and delryery method required by customer.
IPrices are subject to change wIthout notice I

FAX

405

495-4598

_111S_1; 1 - 91199
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DECEMBER 1990 • BYTE

391

386 SX-16 MHZ
BABY CASE W/200 WATT P/S
•1MEG MEMORY
•1.2 MB FLOPPY DISK DRIVE
•40 MEG HARD DISK DRIVE
•2 SERIAL/1 PARALLEL
GAME PORT
•MONOCHROME GRAPHICS CARD
•12" AMBER MONITOR
•101 KEYBOARD
•1st YEAR, PARTS & LABOR
•2nd YEAR, LABOR

386-25 w,64K CACHE

386-25 MHZ 0CACHE

STANDARD FEATURES:

STANDARD FEATURES:
•2 MEG MEMORY
•1.2 MB FLOPPY DISK DRIVE
•1.44 MB FLOPPY DISK DRIVE
•65 MB HARD DISK DRIVE
•WA6 1:1 ALL CONTROLLER
•MONOCHROME GRAPHICS CARD
•12" AMBER MONITOR
•2SERIAL/1 PARALLEL AND
GAME PORT
•101 KEYBOARD
•1st YEAR, PARTS & LABOR
•2nd YEAR, LABOR

•2 MEG MEMORY
•1.2 MB FLOPPY DISK DRIVE
•1.44 MB FLOPPY DISK DRIVE
•65 MB HARD DISK DRIVE
•WA6 1:1 ALL CONTROLLER
•14" VGA MONITOR
•HI RES VGA CARD w/512K
•2 SERIAL/1 PARALLEL AND
GAME PORT
•101 KEYBOARD
•1st YEAR, PARTS & LABOR
•2nd YEAR, LABOR

386-33 MHZ w 64K CACHE
STANDARD FEATURES:
•2 MEG MEMORY
•1.2 MB FLOPPY DISK DRIVE
•1.44 MB FLOPPY DISK DRIVE
•65 MB HARD DISK DRIVE
•WA6 1:1 RLL CONTROLLER
•2 SERIAL/1 PARALLEL AND
GAME PORT
•1024 x768 MULTI SYNC MONITOR
•HI RES VGA CARD w/512K
•101 KEYBOARD
•1st YEAR, PARTS & LABOR
•2nd YEAR, LABOR

$1,095. 00 $1,595. 00 $2,295. 00 $2,595. 00

SIMM/SIP
256K X870, 80, 100 NS
256K X970, 80, 100 NS

4MEG X8 8ONS
4MEG X9 80 NS

1MEG X860, 70, 80, 100 NS
1MEG X9 60, 70, 00,100 NS

MEMORY LOF,GRAEPES
IBM, COMPAQ, APPLE, MACINTOSH, EVEREX, HEWLETT PACKARD,
TOSHIBA, ZENITH, AST, AT&T, EPSON, NORTHGATE, SHARP,
MITSUBISHI, SUN MICRO SYSTEMS, ALA

MATH CORPROCESSORS
IIT

8087-3
8087-2
8087-1

CYRIX

80287-6
80287-8
80287-10

80287-12
80287-XL
80387-SX-16

SHECOM
HITEK
KEYBOARD

DEXXA
By Logitech

$42

$35

SHECOM COMPUTERS

22755-G Savi Ranch Parkway
Yorba Linda, CA 92686
Tel: 714-637-4800
FAX: ( 714) 637-6293

HOURS ( PDT)
M- F 8 AM- 6 PM

MACAN
DPRESS

VISA

INTEL
80387-16

WA6
1:1 MFM
CONTROLLER
w/Cables

$75

80387-20
80387-25
80387-33

HI RES
VGA
CARD
w/256K
(exp 512)

$95

Quantity Pricing Available
All Merchandise carries
full manufacturers
warranty.
Prices subject to change
without notice.
Circle 283 on Reader Service Card

SALES ORDERS CALL

1-800-366-4433

Up to date.
Down 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 UMXWORLD—
the magazine that keeps you
up to date on the rapidly changing world of openesystems
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.
UNDCWORLD'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 UNIX WORLD 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 UNIX WORLD for just half
the regular newsstand price.
Save even more by ordering for
two or three years. You can't
lose — every subscription to
UNIX WORLD comes with ano-risk
guarantee:
1year $18.00 (save 50%)
2years $32.00 (save 55%)
3years $42.00 (save 60%)
Subscribe now! Call toll- free:

1-800-341-1522

UNIXWORLD

If you're into UNIX, you need UNIXW ORLD M AGAZINE.

UNIX' is a registered trademark of AT&T. UNIX WORLD is not affiliated with AT&T.
*LINntiVoiaux's no- risk guarantee: If not satisfied, cancel end receive efull refund for the Insigne"; Jyoursübecriptlon.
A McGraw-Hill publication

We Accept Purchase Orders from Qualified Firms,
Universities and Government Agencies

(
800)-533-0055

FROM ANYWHERE IN THE U.S.,

ffIrliferIMIrma.

CANADA. PUERTO RICO AND
THE VIRGIN ISLANDS.

1

MAIL ORDER DIVISION

We Accept International Orders
with fast delivery via DHL. Federal Express, Air Mail
.71!"

Computer Memory
and Peripherals

INTERNATIONAL ORDERS: I7

MEMORY EXPANSION BOARDS

HOLIDAY
SPECIALS

COMPAQ MEMORY

BOCA RESEARCH

ADD-ON MODULES

TOPHAT - Does backfill conventional memory
from 512 to 640K on AT/ with 01(
$69

NE

MODEL

SIMMSIPP MODULES
.
.__.._
4MG X9
1MG X9
1MGX 8
$16
$12

256 X8
256 X9

$59
$50

$335
$62
$55

$24
$18

$29
$20

60ns

70ns
$395
$73
$71
--$26

$359
$65
$62
$21

$76
----$27

D- RAM
15Ons

12Ons

10Ons

---

$5.00
$1.50

$5.50
$1.60

8Ons
$6.00
$1.75

$5.50
$1.40

$6.50
$1.50
$2.75
$10.00
$2.25

$7.00
--$3.00
$11.00
$3.93

1MG X1
256 X1
256X 4

$1.30

64 X 1
64 X4
256 X4Static Col
256 X 1Static Col

$1.00
$2.25
-----

$2.50
-----

70ns

60ns

$6.50
$1.90

$9.00
$2.20

-----

-------

----S4.25

10MHz
$195
$195

8MHz
$169
$183

6MHz
$120

12.5MHz

12MHz

386 MATH CO- PROCESSORS
7.:YRIX (83087)
IT (3C871
NTEL
(
80387)

16MHz

20MHz

$279

$319
$319

$299
$299

$350

ZENITH 386 SIMM

386/SX

-111111.r

33MHz

$389
$389
$450

$479
$499
$549

SX
16-$280
20-$325
16-$290

MODULES

ZENITH EXPANSION CAMS1MG
For Model
$269
SuperSport SX;286E
SuperSport SX
SuperSport SX

2MG
S225
$225

4MG
S599

34F2933 - 4MG Memory Module for55SX; 65SX
Memory Option IBM P/N 34E3077;34E30115469
6450372 - 2MG Module for 6450367 $309
6450375 - MG Memory 8d for 80-041 $139
6450379 -2MG Memory Bd.for 80-111;311-121;
321
$249
6450603 - 1MG Module for 70-E61;-121, Adaptor
Board IBM P/N 6450605, 6450609, 34F3011 &
34F3077
$95
6450604 - 2MG Module for 70-061;E61:121,502;55SX; 65SX;P70
Adaptor Board IBM P/N 6450605, 6450609 ,
34F3011 & 34F3077
$185
10 or more units
$175
6450608 for Model 70021, A61, 6-21,1361 $185
6451060 - 4MG Memory Bd.for 80-A21'4131
9
CITIZEN
120D
$139
180 D
$299
GSX 140
$299
GSX 200 GX Color
$199
HSP500
$329
HSP550
$449
PANASONIC
299
1124
1180
$ 179
1624
$399
1695
$419
4450 Laser
$ 1449

BYTE

$360

MARSTEK
HAND
SCANNERS
MARS 105 PLUS
100-400 DPI.105 MM
Scannirg Width.64 Halt
tone levels. 3Patlyinp,s_l
line art
$1UN
MARS 800
800 DPI 64 Greys. Res
6400 detun sg.14,
r.atlern.
>Z18

CONTROLLERS

MFMMFD $89
RLLWFD $79

PACKARD
LASERJET MEMORY

2P & 3
eK
$79
1MG $99
2MG $ 149
4MG $249
WY PRICING
AVAILABLE

2 & 2D
04< $89
1MG $ 119
2MG $ 169
4MG $269

4MG

LIMIE5111
2MG

MODEL
386/33. 486/25
8 SYSTEM PRO

8MG

32MG

BEIM=

MEMORY EXPANSION BOARDS
MODEL

512K

1MG

2MG

AMO

8MG

ME311MIIIIMBEE11:=1E=KIMI
386/20E/25E
3860

TOPHAT II - Same as TophAT/ with 128K $85
BOCARAM/XT Provides up to 2MG of expanded
memory for 8bit bus. Operates up to 12 MHz Uses 256K D- RAM/ with OK
$109
with 1MG
$170
BOCARAWAT Provides up to 2MG LIM EMS 4.0
and/or 4MG of extended, expanded or backf ill
memory. For 16 bit bus. Operates up to 16MHz.
Uses 256K D-RAM/with OK
$109
with 512K
$169
BOCARAM/AT PLUS Provides up to 8MG of
extended. expanded or backfill memory.
Operates up to 33MHz and is set thru software.
Uses 1MG D- RAM/ with 9K
8119
with 2MG
$235

IMMIMIMB=IMM

11113MIIIMI:11111=MMI
MEMORY UPGRADE KITS
MODEL

512K

2MG

BOCARAM/AT I/0 PLUS Provides up to 4MG of
extended, expanded or backf ill memory.For 16
bit bus. Operates up to 33 MHz and is set thru
software. Has serial and parallel port. Uses
1MG D- RAM/
with OK
$165
with 2MG
$319

4MG

NIMEI=ElfflIMIMILDME
DESKPRO 386/16
IIMECIM=IM
4itIc

ORCHID

BOCARAM 30 Provides up to 2MG of
expanded memory for IBM PS/2 model 25, 30
and 8-bit bus PC that utilize 3.5 in. floppy disks.
Uses 256K D- RAW with ex
$149
with 2MG
$289

RAMOUEST 8/16 The only card
expandable to 32MG, for IBM PCs, XTs, ATs,
PS/2 Model 30-286 as well as compatibles.
Supports both 8 and 16 bit bus.Uses 256K,
1MG or 4MG Modules. w/ OK
$239

BOCARAM 502 Provides up to 2MG, 0wait
state, expended or extended memory for IBM
PS/2 model 50, 502.60. Uses 1MG D-RAM/
with OK
$149
with 2MG
$270
BOCARAM 50/60
Provides up to 4MG
expanded, extended or backfill memory for PS,
2model 50, 60. Uses 1MG D-RAW
with OK
$160
with 2MG
$299

RAMOUEST EXTRA16/32The only 8-8MG,
0wad state card for PS/2 mod 50. 60, 8 80
which fully supports both band 32-bit memory
access. Includes 1SER and 1PAR port plus
free serial cable. EMS 4.0 and OS/2 compatible.
Uses 256k and/or 1MG SIMMS
$299

ACCELERATORS
TINY TURBO 286

Low cost. Iugh speed. halt slot

PC/XT - Accelerates your PC/XT with a8MHz 80286
mrcroprocessor

I/0 XT 02 41 For 8-bit bus. Has clock, parallel
port, serial port, and optional 2nd serial port.$49

$229

80287 math chip socket

I/O AT For 16-bit bus. Has parallel port, serial
port, and optional 2nd serial port
$69

T1NY TURBO XT 096speed halt dol accelerator lor PC/XT Accekerales your PCMT up to 4
times taster with a 12 MHz 802E16 microprocessor
80287 Math che socluel.

$259

SER 2 Add 2nd serial port. to I/0 AT or 1/0
XI
$15.95

$139

BOCA MCA PARALLEL CARD Adds 1
parallel port to PS/2 System
$69

D- RAM TESTERS
UNI002 RT
Tests speed plus parameters
UNI003 RT
Tests standard SIMM Modules
256 X8. 256 X 9. 1MG X9. 1MG

$189

BOCA MCA SERIAL/PARALLEL
CARD Adds 2serial and 1parallel port to
PS/2 System
$119

X8

CALL FOR OTHER OPTIONS AVAILABLE

AST
PRODUCT

VIDEO ADAPTERS

EVEREX

BOCA RESEARCH

RAM 3000 DELUXE Up to 3MG. Selectable
RAMvantage! 1024 VGA 1024 X 768 in 16 simultaneous
memory addresses. Expanded Memory
1MG x9 - 100ns
$75
colors. 640/480 in 256 colors. 132 col X 50,
for 286/AT Systems
Specifications (EMS) 4.0 / OS/2. Can be used
30F5360(Kit-2ea)
$150
43,25,
1024
X
768
«
800/600
drivers/
132
col
Split Memory
to backfill base memory up to 640K and the rest
$159
$24
256 x9 - 12Ons
Addressing. Does
as expanded and/or extended memory. Uses
Backfill to 640K and
256K D- RAM
30F5348 (
Kit-2ea)
$48
SUPER VGA 800 X 600 Resolution/ 256K
extended memory
With 512K
$ti
RAM/ 8 or 16 bit. 132 col X 50.43,25/ LIN
MEMORY EXPANSION BOARDS
up to 3MG. Uses
Drivers/ 800 X600 drivers for Windows, Auto
$499
6450605- w/2MG Expands to BMG.
256 DRAM
CAD
$109 RAM 8000 Up to 8MG capacity/support to
base.
extended
or
expanded
memory
in any
1497259 -w/2MG Expands to emc.
$489
SuperPak Software
VGA 640 X480 Resolution/ 256K RAM, 8or 16
combination. Fully compatible with Lotus, lobe.
$749
34F3011 - 0/4MG Expands to 16MG
onty...$47
bit
$99
Microsoft. EMS 4.0. EEMS. Supports MultiTasking and DMA Multi-Tasking in hardware.
Mal EGA 640 X480 Resolution on multiple
11•IG Card- Toshiba Portable 110005E & SX
Software configurable (no dip switches to set).
frequency monitors- 640 X 480 « 752 X 410/
SIX PAK 286
Full 16MG window for future expansion. Zero
2M13Card-Toshea Portable 71000SE 8 XE..
256K RAM/Drivers for Auto CAD, Windows and
5 Up to 4MB EMS 40 Lotus
wait slate, uses 1MGD-RAM
$219
2MG Card- Toshiba Portable TI 200e..........
$89
extended,
expanded
275
2MG Card- Toshiba Portable 11600
and/or
backfill
to
275
RAM 10000 Up to IOMG capacity/support to
2MG Card-Toshea Portable T310000 .
ATI TECHNOLOGIES
640K. 1serial 8
625
base, extended or expanded memory in any
4MG Card•Toshea Portable T3100SX
1PAR port. For AT 8 VGA WONDER 266".(256K video memory.
149
512K Card- Toshiba Ponable T3100e
combination.
Compatible with Lotus. Intel.
user upgradable) Same as VGA wonder 512'..
systems. Uses 256K
269
Microsoft, EMS 4.0. Operates with no additional
2MG Card. Toshiba Ponable T3100e
except
with
8000600
in
16
colors
and
10240768
or 1MG SIMMs.
299
wait states. Uses 1MG D- RAM
$159
2MG Card-Toshea Ponable 1320000
in 4colors. Wcludes Microsoft corner
Software included
99
AMO Card- Toshiba Portable 73200SX
D:1111/81
29 with OK
3MG Card .Toshiba Portable 13200 . .
$119
UNITEX
275
2MG Card .Toshiba Ponable T5100
$159
UNITEX
275 with 512K
2MG Module•Toshea Portable T5200
DFI 3BUTTON MOUSE Microsoft Com9 with .iimG
$379
2MG Module- Toshiba Des1o• • 16500
EGA CARD 640 X am 16 color. EGNMGN patible wisofhvare included
635
CGA/Hercules
$89
LASER PRINTER UPGRADES
RAMPAGE
384 Multifunction Card
$89
IgLA
Memory Upgrade
VGA
CARD
1024
X
768,16
color,VGN
EGN
LEs5.011 MiernorY
for PC/XTExpands to 384K-SEFt/PAR'CLK
for Model 4019 4019E
PLUS 286
grade le Model LP6000
MGNCGA
$119
Game port Uses 64K DRAM
1MG
$146 Up to 8MG Expanded
1MG..............-......$154
MONO CARD w/parallel port
$25
Memory
Uses
256
$198
MARSTEK 3 BUTTON MOUSE
2MG
$213 2MG
CGA CARD w/parallel port $25
9or 181G x9SIMM.
). Microsoft/Mouse Systems Comparable
$277
3MG
$336 3 5MG
Supports LIM4.0 and
Admstable DPI up lo 1280 ( software)
OS/2
Up
to
12.5MHz
SOFTWARE
SOFTWARE INCLUDED
AST 386 MEMORY MODULES
.
us for AT ( 16 bit bus)
$299
1MG 386 ,25-33SX.. $79 4MG 386/16
with OK
$299 DOS 4.0/GW
3.3/GW BASIC
12? NO SLOT CLOCK Runs on soy empty ROM
$299
Socket for XT.
1MG 386/16...... 679 4MG 386C
$39
with 2MG $
409 PAINT BRUSH
Only
$79

$39

$25

1MG 386C ....

1-(800)-843-8414

394

$280

83587-20

1MG

386/20/20E/25/256
DESK PRO 286E.386S

MODEL 30-286SIMM

Retail Office
1025 E. Twain
Las Vegas, NV 89109
Phone: ( 702) 732-8689
FAX: ( 702) 732-0390
Mon - Fn
Sat

$599

2MG
$425
$425(Alpha)
$425(Beta)

PS- 2PRODUCT

&80 SIMM

83587-16

HEWLETT10MHz
$159

25MHz

1MG
S89
$89

For Model
1Rs./20 .25:TvriF

20MHz

$280 $324
-

$269

8088 MATH CO- PROCESSORS
8MHz
5MHz
$114
$79

INTEL (8087)

For 30658 Systems
Includes Sockets

IDE/WFD $49

286 MATH CO- PROCESSORS
IIT (2C87)
INTEL (80287)

COPROCESSOR

25I-('ø
(9

8am - 6pm
8am - 2pm
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No surcharge tor MC m VISA
Terms MC • VISA • COD • CASH • AMEX add 4%
Purchase Orders from qualified firms
20% restocking lee on non.delertive returns.
Prices vet., to change

SEND ALL MAIL

ORDERS TO
P.O. Box 19772
Irvine, CA 92713

Mail Order Division & Retail Store
17222 Armstrong Ave. • Irvine. CA 92714
Phone: ( 714) 251-UNTX(251-8 689)
Fax: ( 714) 251-8943

1-(800)-533-0055
Mon
Sat

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Fr:

7am - 5prr
8am - 2pm

NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS

We Accept Purchase Orders from Qualified Firms,
Universities and Government Agencies
FROM ANYWHERE IN THE U.S.,

nitex, Inc

CANADA, PUERTO RICO AND
THE VIRGIN ISLANDS.

MAIL ORDER DIVISION

'or CHECK OUT THE NEW,
LOWER PRICES!!

Computer Systems
and Hardware

Look at these Great
Computer Systems Buys!!
UNITEX COMPUTER SYSTEMS

SPECIALS
MINI-SCRIBE

Conner 3204

HARD DISK
40 MG

WITH FULL 1YEAR WARRANTY

200MB Hard
Drives

AT-XT

$819

26ms

Rodime

$299

R03259A

• Phoenix Bios.

Monitor

$25

• 1.2MB Floppy Drive

$79-10 or more

HARD DRIVES
Kalock 20MB XT 20MB,MFM,3.5 HH,40ms

$225

Micro Science HH1096 66MG ALL, 5.25HH, 28ms $320
Conner CP3104 105MG ALL 3.5HH, 25ms

$1295

Conner CP3204 200MG ALL/IDE, 3.5HH, 16ms

$819
$799

Now works with
Windows 3.0!

The gust Highly functional. Fully laaded. Cosl effective FAX board
manufactured
CCITT Group III
ProvMes fulty concurrent background oper non Allows user to transmit receive
ano view documente on screen Once in memory, the transmissions may be
edited for retransmission, printed. stored for future. or discarded on your hard
drne SOFTWARE INCLUDED
Unite. Price
Unit« Price

SCANNER
LOGITECH SCAN MAN

Cmpatiole with the Calculus EZ- FAX
Scan man is a 1,100 Multi- Resolution Scanner
Real time screen image
generation while scanning Using this hanc scanner makes faxing your scanned
images a simple wave of the hand

INCLUDES CALCULUS EZ-FAX

$339

Hand held or sheet

fed, full page scanner with OCR software.
300 dots per inch and 64 shades of gray.

$649
etal
ice
1025 E. Twain
Las Vegas, NV 89109
Phone: ( 7C2) 732-8689
FAX: ( 702) 732-0390

1-(800)-843-8414
Mon - Fri
Sat

Barn - 6pm
Bain - 2pm

• Fast IDE 1.1 hard/floppy drive controller

• Has Math-Co Socket

OUR PRICE

$899

•
•
•
•
•

AVAIL. WITH

200 Watt Power Supply
FCC Class B approved
101 Keyboard
Supports EMS/LIM 4.0
Has Math- Co Socket

64K CACHE
OUR PRICE

$1199

UNITEX-386-33

INCLUDES

• 33MHz

• FCC Class B approved

64K CACHE

• 1MG RAM ( expandable to 8MB)

• 101 keyboard
• Supports EMS/LIM 4.0

OUR PRICE

• 1.2MB Floppy Drive
• Fast IDE 1.1 hard/floppy drive controller

$1899

• Has Math- Co Socket

• 200 Watt Power Supply

eUNI-286-12/UNI-286-16
•
•
•
•
MI

$ 189

$239

SOFTWARE INCLUDED

ONLY

• Supports EMS/LIM 4.0

• Fast IDE 1.1 hard/floppy drive controller

$269

9600 baud. send/receive fax card with 2400

DEST PERSONAL SCAN

• 101 keyboard

• 1.2MB Floppy Drive

• 1.2MB Floppy Drive

$59
$99
$69
$129
$79
$139

FAX BOARDS

baud)

• 1MG RAM (expandable to 8MB)

• 1MG RAM (expandable to 8MB)
$69
$ 129
$ 169
$199

Internal 1200 BAUD
External 1200 BAUD
Internal 2400BAUD
External 2400 BAUD
Internal 2400 BAUD w/MNP5 8 7
External 2400 BAUD w/MNP5 47

('Al.. 002FX 19600 baud)

• FCC Class B approved

• 25MHz

Unitex (HAYES COMPATIBLES)

EZ-FAX

• 200 Watt Power Supply

• 20MHz

leUNITEX-386-25

MODEMS
=VERE/t—
Internal 1200 BAUD
Internal 2400 BAUD
Internal 2400 BAUD w/MNP 5
External 2400 BAUD w/MNP 5

UNITEX-386-20

$519

Bodime R03259A 200MG IDE, 3.5HH, 16ms

CAL 00291.

OUR PRICE

• Has Math- Co Socket

$89 ea.

$49

ZOLTRIX 96/24

60 MB HD

• 2 EA. Serial and Parallel Ports

1Tilt & Swivel Base

XT-W. FOC 360K

COd 00IFX 14800

INCLUDES

• 1Game Port

• 101- Key Click Keyboard

• 1MG on Board Memory (expandable to 8) • Supports EMS/LIM 4.0

•12" Paper White,

ea.

1:talCUIUS

386 SX/16

• 14" VGA Paper White Monitor

Mono VGA

SERIAL, PAR OR XT
GAME PORT

$15

eUNITEX

$799

I/O CARDS

The New 386 Personal Computer Systems from Unitex have some
incredible features that outperform machines that cost hundreds of dollars
more! We have the configuration with exactly the options yoK want.
ALL SYSTEMS INCLUDE DOS 3.3 AND GW BASIC

WITH CONTROLLER

AT or XT- 1P 2S ,1G

i_(800)-533-005;

286-12/16 System Board
Expandable to 4MG
80287 Coprocessor Socket
5Drive Case & 200 W PS
Built- 1n Clock & Calendar

SYSTEM OPTIONS
CABLES
HDD/FDD
XT HD

$5.25
$4.49

Serial(6') $7.95
KB Ext.(6') $4.49
Monitor Ext.(6') $4.49
Can to Cen(6') $7.95

Cen to Ce(10').. $10.95
Par .
Printer(6') $5.95
Par. Printer(101 $9.95

•
•
•
•
•

12MHz

$510

1MG 0Wait State RAM
One 1.2 MB Floppy Drive
( 1:11 HD/FD Controller
2Serial/1 Par./1 Game Port
Enhanced 101 Keyboard

16MHz

$570

(
Add-ons to systems only)

MONITORS
.12" Amber witilt and

VIDEO CARDS

CASES

POWER SUPP.

ALL CASES HAVE 200W OR
BE TIER POWER SUPPLY.

XT- 150W $39
swivel base
$79
XT-200W $59
Color Graphics(320X)
.14" Paper witilt and
.AT 230W $59
NBaby AT
$69
swivel base $89 with parallel port $25
.PS/2- 200W $69
,EGA Color
$299 \Boca EGA(sacmao) $89 YMini Tower $ 139
,i VGA caw $ 319 NBoca VGA(640.48o) $99 JFull Size Tower $189 FLOPPY DRIVES
\Super VGA color $419
$39
N
,Super VGA(sooxsoo)$109 N' Std. XT
.360K
$60
.NEC-2A Mult-Sync.
$ 159 .720K $75
1024 VGA0o24x7684159 `l' PS/2
800.8001
(
••
.$495
,1.2MB $79
‘. NEC-3D Multi- Sync.
.All -VGA Wonder with
89
$
.1.44MB(3.5). .
t1024e768)
$695
256K102,,768, $249

Terms Cash • MC or VISA
urcharge
AMEX only add 4% handling tee
COD, Purchase Orders from qualified firms
20% restocking tee on nowdelecfwe returns
Prices subtect to change

SEND ALL MAIL ORDERS TO
P.O. Box 19772
Irvine, CA 92713

.Monochrome(720X) or

,

Mail Order Division & Retail Store
17222 Armstrong Ave. • Irvine, CA 92714
Phone: ( 714) 251-UNTX(251-8 689)
Fax: ( 714) 251-8943

1-(800)-533-0055
Mon - Fri
Sat

7am - 5pm
Bam - 2pm

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORE

PS/2 model 30/286-30 meg
PS/2 model 50Z/286-60 meg

1795
2395

PS/2 model 55SX/386SX-60 meg
PS/2 model 70/386-120 meg
PS/2 model 80/121-120 meg

2695
5595
NEW

—*

camPAa
2795
CALL

Mac SE/30-40 meg
Mac-IICX-80 meg
Mac Portable- 40 meg
Other Models
—• Keyboard & Monitor Extra

3195
4595
4795
CALL
* * *

TOSHIBA
NEC
WYSE
HITACHI

CITIZEN
OKIDATA
EVEREX
GOLD STAR

8087-3
8087-2
80287-8
80287-10
80387-16
80387-20
80387-25
80387-33

105
145
225
249
395
425
495
599

Everex System III

Memory
1 meg Toshiba 1000SE
2 meg Toshiba 3100SX
2 meg Toshiba 3200SX
2 meg Toshiba 5200
1 meg Compaq SLT

AGI Computer
AGI 386SX-1 meg
40 meg VGA card and monitor

SOFTWARE SPECIALS
dBase IV
455
Wordperfect 5.1

260

Aldus Pagemaker

495

Ventura Publisher

525

Clipper

435

WordStar 5.5

150

EasyE xtra

40

40 meg VGA card and monitor
CALL FOR OTHER MODELS

DISKS
DYSAN 51
/
4 HD / 3
1
/
2 HD
4 HD / 3
1
/
2 HD
MAXELL 51/
Min 10 Boxes Order

AMDEK
HAYES
SAMSUNG
CALCOMP

PC MOUSE
MICROSOFT MICE
LOGITECH
MITSUBISHI

HP Scan Jet

PACIFIC

Nec Multisync IIA . 499
Nec Multisync 3D

625

Emerson VGA

340

Nec Multisync 5D ... 2350
Sony 1304

659

Sony 1302

619

DATA

LAN BOARDS

PRODUCTS

P. Page II

395

P. Page IIP

365

P. 1-2-4 Mem II

140

P. One Meg IIP

160

P. 25 in One III

250

P. Headlines

245

8bit Arcnet
16 bit Arcnet
8bit Ethernet
16 bit Ethernet
8port Active Hub
Token Ring Card
Tokenhub 4- port

110
220
190
275
325
399
355

Call for other
LAN Accessories

IRWIN & ARCHIVE
TAPE BACK
TAXAN
MAG NOVOX

HP Laser IIID

1425

HP Paint Jet

965

Lotus Ver. 30

355

Kodak 150P

355

Board

13/26
12/25

LASER PRINTERS

Complete Fax
MONITORS

2195

AST 386SX - 2 meg

SPECIALS

KIOVELL
Authorized
Dealer

1595

2595
2975
2595

190
210
210
220
280

PRINCETON GRAPHICS
SONY
ACER
HOUSTON INSTRUMENTS

4850

* CALL FOR MODELS & CONFIG *

LAPTOP
ACCESSORIES

Macintosh

Intel
Coprocessors

Texas Instruments TM2000
Compaq LTE/286-40
Sharp 6220
CALL FOR OTHER BRANDS

2195

Everex Step 386/33 - 4 meg
150 meg VGA card and monitor

LAPTOP

3595

Monitor Extra

NE STOCK

Everex System II
Everex Step 386SX - 2 meg
40 meg VGA card and monitor

SINCE 1983

1995

Compaq 386/20E-100 meg
with 4 meg memory
Compaq 386S-100 meg
with 2 meg memory
Other Models
—•

PRICE

Everex Step 286/12 - 1 meg
40 meg VGA card and monitor

LEADER

Monitor Extra —*

Compaq 286E-40 meg

LOW

VEREXEverex System 1
1545

399

Okidata 391

625

Epson L01050

660

Panasonic 1124

319

HP-7475 Plotter

1595

SummaGraphic

365

2550

HP Laser 2P

995

HP Laser Ill

1695

Panasonic 4450 ,

1395

Brother HL8-E

1895

Nec LC 890

3195

Toshiba Laser 6

1095

MODEMS
Everex 2400 Int/Mnp
Hayes 24008
Hayes 96006
USRobotics Hst/Dual
More in Stock

179
315
875
1150
Call

ALL QUOTED PRICES ARE CASH PRICES ONLY.

Visa and MasterCard 3% higher, American Express 5% higher

EXP
able
RTS
Ava i
°
l

COMPUTERLANE

HOURS:
M- F9-6
S 10-6
CORPORATE ACCOUNTS WELCOME
CALL FOR VOLUME DISCOUNTS
CONSULTANTS CALL FOR PRICING
396
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1-800-526-3482

MM».

(
Outside CA)

(818) 884-8644 (ln CA)
(
818) 884-8253 (FAX)
Prices subject to change without notice
Quantities are limited

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
Circle 73 on Reader Service Capri

Circle 59 on Reader Service Card

BY HAND. OR BY NOON.
Announcing

Flow Charting' 3:

IEEE 488
Easiest to use,

Powerful

new features for greater speed,
flexibility, and

GUARANTEED!

•Shigle-page,multipage or canvas charts
portrait or landscape
•Custom fonts support high
resolution laser and 24-pin dot
matrix printers

•IBM PC. PS/2, Madinah, 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-422, SCSI,
modem & Centronics converters to IEEE 488

ease-of-use!

•35 standard shapes,10 text fonts
•Suggested retail price: only $ 250

Free Catalog & Demo Disks

PATTON & PATTON

Software

LOW COST
INTERFACE
CARDS FOR
PC/XT/AT

•

Corporat,;r1

See your dealer today! Or, for a"live
interactive demo disk, call:
800-525-0082, ext. BY40.
International: 408-778-6557, ext. BY40.

Circle 227 on Reader Service Card

(216) 439-4091

25971 Cannon Rd. • Cleveland. OH

44146

386-25
$ 989
$1889

VGA III $ 449
Windows 3.0 $ 59

EZ-ROUTE Version II from ANS for 18M 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
grid, SMD components and outputs on Penplotters as well
as Photo plotters and printers.

All systems include:

Installed on color system

Circle 39 on Reader Service Card

• Software Support for BASICA. OuickBASIC and GWBASIC
• Additional libraries for C, Pascal, FORTRAN, Assembly available - $50 (all)
Full range of Talker, Listener, Controller, Serial/Parallel Poll, SRC), etc...
• Powerful menu-driven BUS ANALYZER can be run in the background while
488 programs or commands are executed; Features Program Stepping, Break
points, Real Time Bus Data Capture (4K buffer), Instant Screen Topping.
• Complete Controller/ Talker / Listener capability. Based on NEC-7210.
• Memory- resident Printer Port Emulation Utility included ( LPT1-3).
• Compatible with
GP1B-PCII.
TMS-9914 based card - 8345.

• Input:32 'TM compatible channels; Input load is 02 rnA at 0.4V.
• Chapati 32 TTL opmpatible channels;Sinks 24mA(0.5V); Sources 15mA(2.0V)
• Comster(Theter: DC to 2.6MHz; 3channels; 16 bit counters; 6counting modes
• Breadboard area for prototyping, Dipsidich I/O port selection ( 2.00-3F8 hex).

LOW COST
DATA
AQUISITION
& CONTROL
CARDS
FOR PC/XT/AT

•Mono graphics monitor
•40 Mb Teac IDE HOD
•1.2 or 1.44 Mb Teac FOU
•1Mb 8Ons main memory
•101 Keytronics keyboard
•MS-DOSTM 3.3 or 4.01
•Choice 013 case designs
•1year warranty

ADVANCED MICROCOMPUTER SYSTEMS. INC.
1321 N W 65 Place - Ft Lauderdale, FL 33309

IEEE- 48 Card [PC488C]
With Built-In Bus Analyzer $445

$1198

SCHEMATIC TO PCLAYOUT $500
INCLUDES AUTO ROUTER

1-800-972-3733 or 1305) 975-9515

Dual-Port RS-485/422[PCL743] $175

DIGITAL I/O Card [PCL720] $175

$ 1549

FREE EVALUATION PACKAGE
30 DAYS MONEY BACK GUARANTEE

Serial Asyut. Comirenaleation up to 4,000ft; 2or 4wires; NS16450 UART;
Can be configured as COMI-COM4; Maximum Baud Rate 56KB.
Flexible configuration options. RTS or Dit control of transmission direction.
Fall/Half duplex operation. Supports hardware handshaking ( RTS,CTS).
Dual drivers/receivers;Handles 64 devins:Compatible with most comm. sftwr.
High speed version available ( supports baud rates up to 256KB ) -

Includes DOS Device Driver and sample Communication program in BASIC.
Additional sample programs in C, Pascal ar Assembly -030.
IRQ ( 14). DMA channel Ior 2. Up to 4boards per computer.
Compatible with most IEEE-488 Saneare packages for IBM-PC.
I/O Addresses and Control Registers compatible with NI's GPIB-PCIIA,

Arlington Electronics

Schematic Capture $100. PCB Layout $250, Auto Router $250.

1RS-485/422 Card [PC485] $95/125

IEEE-488 Card [
PC488A] $1451

Circle 150 on Reader Service Card

64K Hi speed cache

11111111111111111

• Tom independent channels / UARTs; 2or 4wire operation. Max. Baud 56KB.
• Dipswitch configurable as COM1 4 (IR02-7). On board terminator resistor.

EOTec

286-12 40Mb
386-SX 40Mb
386-33 40Mb

Ill

1-800

3% Shipping charge

833-3590

Visa
MasterCard
AMEX

Circle 35 on Reader Service Card

12 BIT A/D & D/A [PCL711s] $295
• A/D convergen 8single-ended chanrdels; Device: AD574; Conversion time
less than 25,sec; Input range: e5V; Software Trigger Mode only.
• D/A coaverter: Ichannel; 12 bit resolution; 0to . 5VROV Output Range.
• Digital UO: 16 Input / 16 Output channels; All I/0s TIL compatible.
• External Whin Terminal Board with mounting accessones included.
• Utility Routines and Demo/Sample Programs for BASIC and Quick- BASIC.

.12 BIT A/D & D/A [PCL812] $395
INTEL
8087
5MHZ
8087-2
8MHZ
8087-1
10MHZ
80287-8
80287-10
80387DX-16
80387DX-20
80387DX-25
80387DX-33
80C287A-12
80287XL
80287XLT
80387SX-16
80387SX-20
VVEITEK
3167-20
3167-25
3167-33
4167-25
4167-33

78.
109.
145.
177.

AMD
AM80C287-10
with manual & disc
$99.00!

164.
178.
189.
239.
259.
279.
359.

189.

449.

3C87 -33

3C87SX-16

FAST 12BIT A/D/A [PCL718] $795

X83D87-16
' X83D87-20
569.
X83D87-25
699 . X83D87-33
747 . X83S87-16
990. X83S87-20

ANN & ANTHONY (DAI)
2464 El Camino Real, Suite 420
Santa Clara, CA 95051
Tel' 1408) 988-5083 Fax: (408) 988-3986

Circle 360 on Reader Service Card

16 Channel 12 bit D/A [PCL726] $495
• Output Ranges: 0to . 5V, 0to + 10V, z5V, e10V or sink 4-20mA.
• Settling time: 70)S. Linearity: o1/2bit.Voltage output driving capacity: z5mA
• Diana Iffl: 16 digital inputs and 16 digital outputs; TIL compatible.

298.

289.

259.
295.
368.
448.
230.
252.

• ND converter, 16 single ended inputs; Device AD574; Conversion time less
than 25 ...sec; Built-in programmable pacer; leant rules: x10V, n5V, sly,
• DM converter: 2channels; 12 bit resolution.; Output Range 0-5V.
• Digital 1/0: 16 Input / 16 Output channels; All I/0s Trli. compatible.
• Cormtenl channel programmable interval counter/timer; Uses Intel 8254.
• DMA and interrupt capability. Utility software for Basic included.

• AID converter: 16 single ended or 8differential channels; 12 bit reaohdloan
Programmable scan rate; Built-in Interrupt and DMA control circuitry.
Conversion speed 60,000 seripls/sec (standard), 100,000 smplsisee (optional).
• hoot ranges: Bipolar z10V, e5V, e2.5V, eIV, o0.5V; Unipolar 10,5,2,1V.
• D/A converter: 2channels; Resolution: 12 bits res; Settling time: Ipsec; z5V
Digital I/0: 16 OUT, 16 IN; TR. compatible; All I/0s TTL compatible.
• Canuler16 bit progr. interval counterAimer; Uses Intel 8254; Pacer clock;
• Software: Utility software for BASIC and QuickBASIC included.
Supported by LabDAS ($ 195/495), ASYST, LABTECH, UnkelScope

IIT

197 . 2C87-8
299. 2C87-10
340. 2C87-12.5
420. 2C87-20
519. 3C87-16
245. 3C87-20
189 . 3C87-25

269.

PC CASH REGISTERS
NEW MODELS, LOW PRICES
TWIX

COPROCESSOR SPECIALIST

NEW 3011 12 " REGISTER HEADS": Receipt printer,
register keyboard, cash drawer & monitor In a
sleek package for hook-up to a XT/AT or PS- 2.
• NEW 3041 " REGISTER TERMINAL": TV950 terminal
emulation for multi-user oper. systems with built in
controls for drawer, receipts, scanners 8. more.
• NEW 3081 " REGISTER COMPUTER": Standalone
"AT" compatible w/hard 8 floppy drives, 1 MB Ram.
NEW " TWIX ADVANTAGE" RETAIL POS Software:
Advanced features, network, scanner Interface.

TWIX INTERNATIONAL CORP.

0001 S. BROADWAY, ENGLEWOOD, CO 80110
(303)789-5333
FAX (303)788-0670

Circle 362 on Reader Service Card

STEPPER MOTOR CARD

$395

Capable of independent and simultaneous control of up to 3stepper motors.
Speed: Programmable from 3.3 PPS to 3410 PPS; Built-in acceleration control.
Output Made: One clock ( Pulse, Direction) or two clock (CW, CCW pulses)
Step position Read- back; Optoisolated outputs; Crystal based timing.
Includes 8bit digital input/output port. Order P/N iP€11-4 3881
MC/ VISA/ AMEX
Circle

te. •
_"--.....

L_

Call today for datasheetal

60 on Reader Service Card

B&C MICROSYSTEMS INC.
750 N. PASTORIA AVE., SUNNYVALE, CA 94086 USA
TEL: (408)730-5511 FAX: (4081730-5521 BBS:(4118)73162317
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COMPAQ
SIT 1MB $ 199
LTE 286
I
MB/2MB $ 164/225
DeskPro 28620/20E/25/286-E
1MB/4MB $ 165/440
CeskPro 386$
IMB/4M8 $ 165/495
DeskPro 386/33
2MB
$295
IBM PS/2
Mdl 30/50Z/60
512K/2MB
$75/225
Mdl 70-eoli. 1MB $ 125
Mdl 70 A-21 2MB $245
Mdi 80 141 1MB $ 199
Mdl 80 111/211
2MB
$299
4019 Loser 1MB $ 179
HP LasmJet
FP II/10
IMB/2MB $ 124/198
IIP/111
1MB/2MB $ 124/178
4MB
$299

zer,"

Faxon.. 20
Fax ci4444 23
Fax ow+ 26
Fax Mane 35
Fax 222
Fax 270
Fax 350
Fax 450
Fax 630
Fax 770
705
Fax 850

ezeKiemf

8rlDOorr0 Il

grñ 40

$569
$749
$895
$865
$1099
$
$1
13
59
99
5
$ 1845
$ 1899
$21 99
533
49
$2849

M1100 $499
M1850 $698
F25
$769
F37
$849
F40
$ 1110
F45
$1299
Samsung 1010 $399

KXF 220
KXF 320
KXF 50
KIF 90
KS 110

eeZ5
Ados
?VLAN

INSTRUCTION
M;ysl3eacon
Toad. Tyson

[100 0011

genete
V81 Maker
LAN CARDS
8to Coax Star $69
1604 41n,
179
g01 1
1ietklus
Uds
1189
1
1gr &S KR.
89
$
Raew leolltrartiï è
'655 Coax9e
154
813/1 Eno Ire
164
'6 On UTP Six Pas
169
16854 r1 En« Novell M9

8.1.5,Tz

TP,S

AD

$1045
$1335
WALL
SCALL
$CALL

UF 170
POE 120E
POE 160E
POE 170E

$925
$495
$679
79

TOSHIBA

el

tre:

13600
13750

$659
$748

•
RF860
RF910
RF920
Fax 15

RICOH

tionect215.0

ei

MATH COs
80287-8
80287-10
80287-12
80387-16
80387-20
80387-25
80387-33

$125
$195
$204
$269
5295
5389
$455

FAX CARDS
dwe
Hayes JT 9600
$459
9600 FAX + 2400
Modern card
$299
Complete
PC 9600
$394
$184
9600 Fax cd
MODEMS
•

2400 ext
9600 ont
$395
9600 ext
Ara« 2400 Vex $82/116
2400 MNP Ve $155/225
9600 v32 MNP5 i$745
Eyerey 2400IMPS i $175
2400 MNP5 ext $194
laptop moderns SColl

$625
$499
$699
$665

Fax 35
Fax 80
Fax 95
Fax 105
Fax 1010
Fax 10XX.

$999
$1199
$1795
$1819
$2795
$2995

EPSON FAX
F2000
F3000
•

$550
99

SHARP .••

F0230
F0333
FO 510
FO 550
FO 750
FO 800
FO 5200
MX 110
MX 181
Guis 110/220v
Audovox 1000
AF200011o,ra

$599
$699
$759
$1199
$1499
$1695
$2499
$455
$595
$499
$359
$499

SCANNERS

Sharp JX 103
9665
Sharp JX 300
$
2779
Sharp JX 450
$4779
Chinon DS 3000 $549
Chinon DS 3000/OCR S699
Epson Color
SCall
HP Scanjet $ 1385
Oscom 4COdpi full pg +
doc feed + OCR $695
Panasonic 505U $ 784

M-F 6o .m -6p .m Sat/Sun 7a m - 2p

LAPTOPS
W
TOSHIBA
MONTHLY PAYMENTS
TOSHIBA T1000 $599 $23 mo
11000 XE 1200 XE Notebook
SCALL
$58/mo
11200 HUOMB $1599
T1600 28e 20MB $2199
$64 mo
T1600 286 aor•As
52449
$69 mo
SCALL
11600 X40MB
T3100 E286 40MB
Se5 mo
131.00 SX4OMB 80MB $3566 CALL
T3,200 SX4OMB 120MB
WALL
T5100 386 100MB $3399 5112/mo
15200 386 me $acs ere=
15200 3618 100MB $4775 $ 130,mo

SHARP

FAX $ 15/mo

400,6 Plo
trooP GIN
8160455 for LoIra

Leers 123 yer 22
eer 30

286-12Mhz
20MB hard dhve
Backlit super twist VGA-LCD
Weighs 4.4 lbs. — 11"x8.5"x14"

PANASONIC

28
204
180

MocoSdesl
i
"
M tears%
cree Commander 30
i
Nance Ulnees 45

$79

1169

UTILITIES

etiblooésa7tar
ePkas

S

PC 6220

1;9?
5549

ti

Vein; Febb

Trabo Beals 1r
I'
20
T
rabo 8
Pro
juto Pascal 55Pro Pack
tut° Pascal Dey LArary
MICIOSOft Pawl

SHARP Notebook

109

'Mae

Ousk P

A
Y

1
ass

TOSHIBA
T1786kr,o $249
T1000/SE/XE 2MB $299
T12COXE 2MB $239
11600/3100/3200/
15203 2MB $229
T31CC6X/32COSX
4MB
$648
SHARP
SHARP 6220
1MB/2MB $279/498
$H5541 1MB $499
PANASONIC
P4420 Loser 1MB $210
P4420 Laser 2MB $279
P4450I Loser 1MB $ 199
P44501 Loser 2MB $249
EPSON
LP 6000 Loser 1
we $ 199
LP 6000 Loser 2.«. $225
ZENITH
Super Sport
1MB/4MB
Si 79/Coll
2386-20/25/33
1MB/2MB $ 145/249
4MB
5649
2386SX 2MB
5199

Macro Ao=ler

1 1 en

printers PC/XT/AT/386

Memory

o

L n'Trip Poreatlee e
Dala
21
Ere IV
. IV
.DeyeXpers Edece

Dialer. Up Download thru parallel port to

$439

rerti:Zg
8513 12" oalar
8514 16-$

MAXTRON NOTEBOOK
* 20MB HD 720k FD
$1195
1MB RAM 7lbs
$46e0
POQET
$Call$

123 file compatible. Word Processor, Address Book Appointment Diary, Phone

149

etrereeñtr Pbro

customer service/foreign orders

FAX: 714-891-1202

PALIETOP eocm. MS DOS compatible. Lotus

ITORS

LL,-;.àdete
eUtYLU'ear

57

orders only

714-898-8828

ATARI Ftrai. $339-$15.,

MON-

NS 1,Ze '

o

t
18
5

X•Men Madeess MaxdreWnd

.

A

lg

ze.

kii
..,
1E01
5108
.died:,,,,..,, Silt
KI.Fer4,...,
Tobool

8

II 1202

33

rssa
o

rOCKE
COMPUTERS $ 199

,
e,,, ,. . ,i
, , fflreFl
e
—
ef
ey

••••••••

800-383-3199

Panasonic 506U $ 1078
Panasonic 307U $989
Complete PC 1/
2 pg $ 165
Complete PC full pg 6499
Logttech eScanMan
+ OCR
$299
DEST 81/
2 scan + OCR $699
Mars loop r HMO • OCR S1 79
Mars 800» 5' HandScan
+ OCR
$299

PC 6220 Notebook 20MB
PC 9381 8CASE1 Coe VGA
PC 4741 Mini Laptop

579 mo
SS.169 mo
SCall

DESK
TOPS
386-20 Goldstar

$1895
386SX Goldstar

$999 $ 25 mo

, RAM • 5' a" 1dB tospy OnVie • I1nee..
connote •

Goldstar XT

$399 $ 16/mo
8Mks SIPA XT
se • 768K RAM • 15' a
r
MCK13
FD • Cow mama cao

PC 5741 ems VGA

"
3-° 486— 25mhz

Notebook 286 20MB VGA-41bs

WALL

LEADING EDGE
4MB RAM
$ 3599
386SX 40M6 $ 1999 1OOMB-VGA
TEXAS INSTR. eels
TI 12 286 20MB kwei. $1895 idP°
Magnavox XT
TI 45 286
$2349 363 mo
20MB $ 599 $ 21/mo
ZENITH LAPTOPS

Minisport NOTEBOOK
Supersporl 184-2
$1695
Supersport 286 20MB $2499
Superspoct 286 40MB $2699
Superspo0 286E 20 40MB
SCall
386SX 4CMB
$3199

NEC LAPTOPS
Ultralite 2M13 NOTE BOOK
Well
%speed 286 20MB $Call 567 44 mo
Prospeed 286 40MB
Wall ea I mo
Prospeed 386SX
Wall 5102 mo
Prosceed 386 40MB $3799 $92 mo

MITSUBISHI
NIP 286-210 2 FD $1265 535 mo
MP 286-220 1FD. 20ne $1639 545mo
MP 286-240 1FD. 40e4e $2139 It58 rho

COMPAQ LAPTOPS
LIE 20MB
$1995
LTE 286 20MB $2389
LIE 286 40MB $2699
COMPAQ SIT 20MB4OMB
SLT 38653 VGA 60 ,120MB

Mr 81,5 XTcompatow 76800 RAM r5a' 360KB
C., o: r-orY, tad

386-33Nih.
40MB mom.

1895

$I

IBM PS/2
Model 25 Mono color $975 1229
BM 8530 -286 20MB 30MB $16951 895
BM 8555 SX-31)MB
$2695
BM 8555 SX-60MB
$3025
BM 8560 286 44MB
$3175
BM 8571E61061
$34953895
BM 8570 A61
$5845
Portable 70 60MB 120MB
SCall
$4450
BM 8570-121 20Mhz 386
$6195
BM 8570-A21 25Mhz 386
$4195
8580-041 16Mhz 386. 40MB
£5795
8580111 20Mhz 386 115MB

COMPAQ

658mo
580 mo
$87 rn0
$
Call
$Call

eskdo 286E 20MB 40MB S2099 2399
eskpro 386$
SCaB
eskpro 386 20E 40MB $4275
esk pro 386 20E110MB $4799
eskpro 386 25E 84MB $5495
EPSON LAPTOPS
eskpro 38625E 110MB $6195
286E 20MB removab4e $2198 $60 tr o
Deskpro 386 25E 300MB $8495
286E 40MB removable $2349 $65 rho
eskpro 386 33 84MB $7245
386SX 20MB removable $3159 $85 mo
386SX 40MB
53299 389 mo Model 488,224
120MB 320MB 650MB
MALL
386SX Notebook
Portable III 20MB 40MB $3395 3998
GIOLI)STA.R
Portable 386 40MB 100MB $47995599
GS500 286 20MB $1495 $40 mo
05520 386SX VGA 40MB
LOWS-C411 APPLE MACINTOSH
Portable
$3899
HYUNDAI
Mac SE 30 40MB
$2950
114-286 20MB VGA
$50-mo Mac I
IX 40MB
$
44150
L15-385SX 20MB
$64 mo
MORE LAPTOPS
NB-286 20MB
$71 mo
Tandon LT286 LT386 40MB
sce FORA 38650 40MB VGA $2395
Panasonic CF150 BNero, $599 $23 • ri FORA 386SX 109200MB $2799 3098
Altima 386N SX Notebook
SCaB PACKARD BELL 286-VGA20 $ 1995
Bondwell 010: 286 40MB $1695 Samsung GS 3600 VGA 40MB $1959
Samsung GS 5200
$1449
Okicata ei 390 24 pm 1455
Qlocata Mt 391 24 pin 619
Okaata MI 393 24 pm 959
Qlodata Mt 393C 24051029
Olodata Mt 2410 24p $1595
Tos/Iba 301 $318
Toshba 311
$409
Pu Lase ¢ $1099
H.reskie Plus $695
HP 29 Laser printer $969
T
ID
<I
X1r
tco
101-ASe
plus R
Caj8
aL
1
HP Ill Lase printer $1565
HP 27) Laser center 12399
Sharp Laser SX -9500
HP Deskwater
795
NEC 2200
325 Epson L0510
295
NEC 6200
SCall Epson Laser 6000
899
NEC 5300
5649
Okidata ML 182
230
Qludata MI 320
5335
Ukidata MI 321
COrer
Oluch.ta ML 380 24 pin
Conner 10eMB 25ms 599
PRINTERS
•
anemic • • • :4
Panasonic KXP-1191
209
Panasonic KXP-1124 2as
Panasonic KXP-1695 Call
Panasonic KXP-1624
KXP-4420 LASER
KXP-4456 LASER $1299

Conner 200MB 18ms 5945
SEAGATE
20MB S1225
189
30MB ST238R
199
40MB ST251-1
259
60MB ST277R
1249
80MB ST4096
539
20MB ST1253.5'
2a
30MB ST1393.5'
WESTERN DIGITAL
WD 1003V4.4M1 HDC .
99
WD 10031/41M2
499
WD 1003V-SR1 RU_ ,99
WD 1003V-SR2 ALL $ 15
WD 1006V.SAM1 1:1
WD 10061/.1%12.o.o $ed
WDXT.GEN2/XT UDC $58
%card 2014B XT/AT $349
WD 35'40MB IDE AT $415

Telephone Product Center
12603 Hoover St.,
Garden Grove, CA 92641

These are prepayment prices discounted 2.9% or cash. Discover. VISMK/AmEx are not considered prepayment. Restocking 20% We accept Cashers Checks. WE CHECK FOR STOLEN CREDIT CARDS. Prices and
in warranty. A $5.95 handing charge will be added to all orders NO RETURNS Monthly financing payments are approximations only.

BOO BT availabeity sublect to change, all sales are final. Detective items repaired,

Circle 305 on Reader Service Card

Circle 61 on Reader Service Can!

486/25MHz

64K Cache Series

IC

64K External Cache Memory
Expand 8Mb Memory On-Board
Mode for Max Throughput
Baby-Size (8.5 by 13 in)
AMI 486 BIOS w/Setup
Intelligent Memory Refresh Scheme

HOMESMART COMPUTING

[PC BASED UNIVERSAL
r
DEVICE PROGRAMMER $695/895
• Programs EF/EPROMs, MICROL BIPOLARa,PALL GALs, EPLDs, PEELS.
(current libraries support over 900 desices by over 35 manufacturers).

.4de.

OPEN 6 DAYS, 7 Xi .0 0 Pm SHIP VIA FED- EX ON SAT.

(713)496-9110/Fax Info Line
14760 Memorial Dr.Houston, TX 77079
Priem Ream Decease fix Caerff4C/VISA
All Pico Subject to Charge Without Notice

MasterCard VISA or UPS CASH COD

SAT DEL ON
FEDEX ORDERS
RECEIVED BY:
De 84
Mawr
en ea
Wire •
COO AVAXABLE

MICROPROCESSORS UNLIMITED, INC.
BE GGS S, OI
'0000
P eo na
42
4A

"re

NO SALES TAX

DYNAMIC RAM
4M Board for hp U's w 2MB $170.00
SIMM 2M IBM PS/2 Model 70 175.00
SIMM MAST Prem386/33Mhz 125.00
SIMM
1Mx9
80 ns
53.00
SIMM
2561(x9
100 ns
20.00
1Mbit
imxi
60 ns
10.95
1Mbit
tmxi
80 ns
5.95
41256
256Kx1
80 ns
2.85
41256
2561(x1
100 ns
2.05
41256
256Kx1
120 ns
1.85
4464
sociot 100 ns
2.00
41264*
64Kx4
100 ns
5.95
EPROM
27C1000 1281(148 200 ns $15.00
27C512
641(x8
120 ns
5.25
27256
32Kx8
150 ns
6.75
27128
16Kx8
250 ns
3.75
STATIC RAM
62256p-io 32Kx8 100 ns
$6.50
6264P-12
81<x8
120 ns
4.25

1486/25MHz CPU w/13K Cache

800-627-6998

SAME DAY SHIPPING ( USUALLY)
QUANTITY ONE PRICES SHOWN for OCT. 29 1990

OUTSIDE OKLAHOMA

$1995

44

PROMPT DELIVERY!!!

lo
st

(
918) 267-4961

610 minimum order. Ho» MOP peas swop o car)s.
serene enarecs woo 001091 re,eaoreg MOPPOS

• Software driven pin drivers.

D/A fflerated programming voltages ( 8bit

DACs used to generate voltages from 5-25V with 0.1V resolution for all pins).
• Fast device programming / verify / mac- via dedicated parallel interface.
• Upgradeable for virtually any 'blare programmable devices up leek pins.
• Self-subsistent operation. No additional modules or plug-in adapters required.
• Includes user friendly MEMORY BUFFER FULL SCREEN EDITOR.
Commands include: Fill, Move, Insen, Delete, Search. Data entry can be done
in ASCII or HEX form. FUSEMAP EDITOR for Logic devices.
• Friendly Menu-Drive• interface. Device selection by P/N and Manufacturer.
• Supports 8/16/32 bit data word formals.
• Programming algorithms: Normal, Insentient I & II, Quick Pulse Programming. Automatic selection uf fastest algorithm for any given part.
• Verify operation performed at normal 3e worst case operating voltage.
• Functional test: JEDEC standard functional testing for logic devices.
"ILL Logic functional tut for 744x/54xx series devices and memory devices.

Circle 135 on Reader Service Card

Circle 188 on Reader Service Card

Test library can be updated by the user. User definable tüt pattern generation.
• File formats accepted: JEDEC (DM, JEDEC(ker•al), Marley, MOS Technology, Motorola He; Intel Hot, Tektronix Hex.
• Base price ($695) includes Interface card, cable, Memory + Micro + Bipolar
library, HI/CMOS/MEMORY device test capability. one year free updates.

X.25

SDLC

QLLC

HDLC

ADCCP

PAD

• Complete price ($895) includes all of the above plus logic Device Lenny.
• library updates can be received Ha floppy or BAC Customer Support BBS.
• Full Iyear rearraety. Customer support via voice line, Fax & dedicated BBS .

•C source code
•ROM- able
•Full porting provided
•No OS required
UNIVERSAL RS-232
PROGRAMMER

GCOM, Inc.
1776 E. Washington

o

$345/495

Urbana, IL 61801

Programs EE/EPrems, ZPRams,fidel Mieros,Flash EProrns,Memory Cards.
Stand•Alene Mode for EFIEProm and Memory Card Duplication / Verify.

(217) 337-4471

All 24/28/32 pin EFIEPreers to 4 MBits ( upgradeable 1032 megabits).

Specialists in Computer Communications

Mieros:874 1/A, -2/A.-4.-8,-9,-51,-05).-CSIFA/H-SL-53,-5521,-0541.9761.
Model UP1011 ( $345). Model UP200 ($495) accepts dedicated modula.
Memory Cods Programming Module (Seiko/Epson,Fujitsu.) - $ 145.
GANG Programming Module (4sockets) • $ 145.
Optional bellt.in Eraser/Timer module - $50;
CoadectIve foam peel
00- Beard Programming capability; Custom interface module, available.

FAX 217-337-4470

User friend., Men0Driven Interface Program for IBM-PC and Macintosh.
Can he operated with any computer containing an RS-232 serial port.

Circle 343 on Reader Service Card

D- RAMS
$2.00
$2.25
$ 1.90
$ 5.25
$ 5.00

INTEL/ WEITEK

8087-2 $ 115
80287-XL $225
80387-SX61 $288
80387-20 $350
80387-25 $449
80387-33 $545

SIM Ils/SIP PS
256Kx9-80
1Mx8-80
1N1x9-80
1Mx9-60
4Mx9-80

ITT/ CYRIX

2C87-8
2C87-10
2C87-12
3C87-20
3C87-25
3C87-33

$18
$45
$50
$75
$350
$170
$188
$200
$310
$420
$505

PS/2-1mg $ 95
VGAcard 256K $ 99
PS/2-2mg $180
2400 Modem $ 66
HP laserjet 2mg$175
Dexxa Mouse $ 40
144 F/D $ 70
SVGA Monitor $375
Boca AT +
$149
Card 2S, P,G $ 26
CALL FOR OTHER COMPONENTS

1-800-736-3644

ROM BIOS FEATURES
HE WM BICIS UPGRADES SUPPORT 360K, 72081, 1.318 & 1.44618 FLOPPY D0K
DANES COMPLETE SETUP IN NW. EGA AND VGA SUPPORT, OPTIONAL NAT- IN
DIAGNOSle IN ROM (AMI ONLY), NOVELL ANO NE1WARE COMPATIBLE. SUPUP TO 48 DIFFERENT TYPES Of EWE) SONOS PWS TWO USER DEFINED,
84. 131
10210 KEYBOARD SUPPORT. 100% IBM COMPATIBLE, SUPPORTS 0I
012 WAR OWES; COMPLETE DOCUMEN1ATION, LATEST VERSIONS WE ARE THE
LARGEST STOCIONG BIOS DISTRIBUTOR IN AMERICA ,

pars

XT BIOS UPGRADES
AMIXT NOS

49 95

PHOENIX- XT

Bios

495

AT 286 BIOS UPGRADES
AMI268 INTEL BIOS .
AMI286 CHIP d
TECH BIOS

69 95
69 95

AMI286 VLSI BIOS
PHOENIX- 286 INTEL BIOS
PHOENIX- 286 AST BIOS

69.95
69.95
69.95

AT 386 BIOS UPGRADES
6611-386 INTEL BIDS
AMI 386 CHIP d TECH BIOS
AMI 386 VLSI NOS
AMI-386-SX INTEL BIOS
AMI 380- SS CHIP &
TECH NOS
AWARD- 386 INTEL BIOS

6e95
69.95
69.95
69.96
69.95
69 96

AWARD- 386 CHIP d
TECH BIOS
69.95
PHOENIX-386 INTEL BXIS
69.95
PHOENIX- 386 COMPAQ BIOS
mm
PHOENIX- 386 CHIP 8
TECH BIOS
69.95
PHOENIX.386-SX INTEL BBS 84.95

IBM BIOS UPGRADES
PHOENIX-IBM-PC BIOS
PHOEN.X-11314-XT BIOS

69e5
59-90

PHOENIX- IBM-AT BIOS

89.95

KEYBOARD BIOS UPGRADES
AM1.286/386 KEYBOARD 8105
AWARE121
36/386 KEYBOARD BIOS
PHOENIX- 286/386 KEYBOARD BIOS

UPGRADES ETC.
l‘CtIRPOR

) 1 I Ir

(800) 541-1943

34 95
34 96
34 k5
15822 PI E 185111 SI
WOODINVILLE WA 98052
18001 541 1943 ORDERS
12061 HQ 3634 TECH SUPPORT
12061 881-8294 FAO
VISA • MC • COD

Circle 271 on Reader Service Card

Customer support via voice line, dedioded BBS or fax; Full Iyear warrant).

ROM BIOS UPGRADES

R & R Electronics

6050-X, McDonough Drive, Norcross, GA 30093
(404) 368-1777 • Fax (404) 368-9659
We accept VISA MC Am Exp. dDiscover + Fees
256K-120
256K-80
64Kx4-100
256Kx4-80
1Mx1-80

OEM open board programmer configulations available ( from $245).
One year free software updates and Cu Torner Support.

Circle 118 on Reader Service Card

Circle 335 on Reader Service Card

INTELLIGENT
ROM EMULATOR

$395

• Emulates 2716 through 27512 EProins : 2k to 64k bytes) wah asingle unit.
• Megabit parts can be emulated with multiple units ( Mega adapter required).
• Connects to the standard parallel printer port. Uses standard printer cable.
• FAST data loading via parallel printer pert (
64k byles in less than 10 seconds).
• Intelligent In.Circuit•Emuletor" type features include: Address Compare
(with HALT output), Address Snapshot ( for target addr. bus monitoring).
Trigger lapel ( for external events monstoriu), Programmable Reset Output.
• Powerful Memory buffer editor. Selectable wordsixes (8,16,32).
• User friendly software, Command set irwludes: Load, Write, Display. Run,
Type, Edit, Fill, Run-Command- File, Monitor, Port, Reset, Help, Calcularor.
• Casordable to 8units. Includes target cable with Trigger, Halt & Reset clips.
• CMOS model with NiCad rechargeable 9V battery backup - $495.
(Can be used in stand-alone mode; Buik-in battery recharging circuitry.)
• File formats accepted: Binery, DWI Hen, Motorola S.
MC / VISA / AMEX

Call today for dalasheets:

B&C MICROSYSTEMS INC.
750 N. PASTOR1A AVE., SUNNYVALE, CA 94086 USA
TEL: (408)730-5511 FAX: (408)7305521

BBS:(408)730-2317

DECEMBER 1990 • BYTE

399

FACTORY SALE
"gives you all the C
language routines you
need to write an impressive scientific graphing
program of your own.
Highly recommended.*"
—PC Magazine

AST' RamPage' Plus 286

805118052
BASIC

Expanded Memory Board
For
IBM XT /286 AT and compatibles

COMPILER!

Full floating-point numbers, integer, byte an

bit extensions. Fully compatible with MCS
BASIC 52. Runç on ¡HMPC or compatible.

$295.00

Fresnel Integrals
C(z) = f
o
'cos(0.5xt 2)dt

Call Now! 603-469-3232

S(z) = 1:sin(0.5xt 2)dt

Binary Technology, Inc.
L....14 Moe Street • PO Br, 67 • Monden NH 03770

mir

Up to 8Mb of EMS 4.0 Expanded Memory
Configurations
OKb
512Kb
2Mb
8Mb

$230.00
$275.00
$350.00
$675.00

* Two Year Factory Warranty
*FREE Shipping on PrePaid Orders
*Immediate Delivery
*Dealer Inquiries Welcome

Galaxy

Electronics Inc

33 Freeman Street
Newark, NJ 07105
516 374-3020
FAX 516 374 -4170

Circle 117 on Reader Service Card

PLD Design
Software

Program

$149.95

In Sets of 4for $ 495.00

Get Started with CUPL Tm for only

IBM("PC (with source code) $395
Circle 275 on Reader Service Card

Macintose ( no source code) $295
Circle 276 on Reader Service Card

Licensed for personal use only

1((1,
• .¡

nee

p

Now you can have aPLD Starter Kit

DEC® VT220/102/52
& Tektronix®
4010/4014/4105
Terminal Emulator
for IBM® PCs
Circle 277 on Reader Service Card

VTEK-HP has added full
VT220 emulation to VTEK
New High Performance features:
le TIFF export
0 > Color

HP-GL/2 Tm and PaintJet XLTM support
um> Full national character set support
'
1
* Telephone dialer

INC.

Circle I70 on Reader Service Can!
(RESELLERS: 171)

'me requires ' 286 or '386 and VGA/EGA

Cross-Assemblers row soi
Simulatorsf. mom
Cross-Disassemblers front $ 100 ou
Developer Packages
from $2011 00(a $.50 00 Savingl)

Our Macro Cross- assemblers are easy to use With powerl ul
conditional assernNy and unlimited include files

Get It Debugged— FAST
Don't wait until the hardware Is finished Debug your software
with our Simulators

Recover Lost Source!

VTEK $195

Scientific Endeavors
508 North Kentucky Street
Kingston, TN 37763 USA
(615) 376-4146 FAX:(615) 376-1571
BYTE • DECEMBER 1990

Thousands Of Satisfied Customers
Worldwide
PseudoCorp has been providing quality
microprocessor problems since 198.5

solutions for

Processors
,HI 80.8
RCA 15102,05
1
.
0018051
0050101* 6BCO
Motorola 6801
Motorole 6BHC11
,ca. 6831
Motorolà 15809
MOS Tech 6502
riockarell 65032
Intel 6060,05
Zlog ZHO
.rdscol H064180
Mot 60815,10
31089 ZB
All products recoare an IBM PC or compel,.
•

Intel 80901960e
Motorola 6006
5VDC 65002
NSC BOO
Zlog Super 8

Foy InforrnetIon Or To Order Cell,

PseudoCorp
716 Thimble Shoals Blvd, Suite E
Newport News, VA 23606

(804) 873 -1947

Special offer Now Includes:
Free UV eraser, CUPL starter Kit and
a $300.00 Factory Rebate with the
PDT- 1EPROM, LOGICAL
DEVICES INC
EPLD, Micro
Progammer.
1-800-331-7766
Circle 172 on Reader Service Card
(RESELLERS: 173)

Our line of chsassemblers can help you re-create the original
assembly language source.

ina> faster and uses less memory

400

fraction of the cost. For more information, call 1-800-331-7766 or 305 974-0967.
LOGICAL

Make Programming Easy

PostScript® and viewable EPS

VTEK-HP $245

that gives you all the horsepower that
the CUPL PLD compiler offers, at a

DEVICES,

Your Chips

FAX:(804)873-2154

Circle 348 on Reader Service Card

FREE CATALOG
RS- 232C INTERFACE & MONITORING
EQUIPMENT CATALOG

er

811

WRITE or CALL for YOUR FREE
COMPREHENSIVE BdB
ELECTRONICS CATALOG TODAY!
Pages and pages of photographs
and illustrated. descriptive text
for B&B's complete line of RS232 converters. RS-422 converters, current loop converters, adapters. break-out boxes, data switches, data splittots, short haul modems.
surge protectors. and much.
much more. Most products meet
FCC Part 15J Your RS-232 needs
Weer eked
for quality, service and competitive
tow milllificillrer
prices will be more than met by B&B
TODAY ei SAVE I
ELECTRONICS Manufacturer to pou, no nud•
dlemanl Money- back guarantee' Same-day
shipment! One-year warranty on products'
Technical support is available
Write For Your FREE Catalog Today!

B&B electronics
MANUFACTURING COMPANY

4002M Baker Road P0 Box 1040 • Ottawa IL 61350

Phone: 815-434-0846
Circle 40 on Reader Service Card

A--iDrAinnameitto
TREND

SYSTEMS

INC.

2MG Card- Toshiba Portable 11200e
2MG Card- Toshiba Portable 11600
2MG Card- Toshiba Portable T3100SX
4MG Card- Toshiba Portable T3100SX
512K Card- Toshiba Portable T3100e
2MG Card- Toshiba Portable 13100e
2MG Card- Toshiba Portable T3200SX
4MG Card- Toshiba Portable T3200SX
3MG Card- Toshiba Portable T3200
2MG Card- Toshiba Portable T5100
2MG T5200
2MG Module- Toshiba Portable
2MG Module- Toshiba Desktop T8500

$435
259
265
615
149
259
289
689
419
265
265
265
345
•DTK Motherboard
•Intel 80386-8 MHz
Microprocerrior
Intel 80387 Sockel
•8/25 MHz Clock Speed
•Page Mode
Interleave/Shadow RAM
•8Expansion Slots: 2x8 bit,
5x16 bit. 1032 bit
•1MB On Board Expandable
lo 8MB
•1.2 or 1.44 Chsk Drive
•IDE/1.1 Nard / Floppy
Controller
•Serial/Parallel

ORCHID
RAMOUEST 8/16 Card expandable to 32MG. for IBM PCs. XTs, Ais.
PS/2 Model 30-286 and rompabbles Supports 8and 16 bit bus
Uses 256K. 1MG or 4MG Modules
w / 0K $ 289

""• »PRIM e

RAMOUEST EXTRA 16/32 0-8MG. 0watt state card for PS/2 Mod 50.
60 8. 80 fully supports 16 and 32- bit memory access Includes 1SER
and 1PAR port Free serial cable EMS 40 and OS/2 compatible
Uses 256K and/or 1MG SIMMS
w/OK 5279.
EVEREX

s • • •

RAM 3000 DELUXE Up to 3MG Selectable memory addresses.
Expanded Memory Specifications ( EMS) 40/ OS/2 Can be used to
backfeil base memory up to 640K and the rest as expanded and/or
extended memory Uses 256K D- RAM
w / 0K S 89
RAM 8000 Up to8MGcapecity/ support lo base. extended or expanded
memory in any cornier-Men. Fully compatible with Lotus. Intel.
Microsoft. EMS 40 EIMS. Supports Mulli-Tasking and DMA MuftiTasking in hardware Software configurable ( no dip switches to sel).
Full 16MG window or redure expansion Zero wait stage
Uses IMG D- RAM
w/OK $ 189
SOCA RESEARCH
BOCARAM/AT Provees up K. 2MG LIM EMS 40 and/or 4MG of
extended. expanded os buckfill memory For 16 bet bus Operates apto
16MHz
Uses 256K D- RAM
w/OK $ 109
BOCARAM/AT PLUS Pnevidesup lo 8MG of extended. expanded or
backfill memory Operates up to 33MHz and is sel thru software
Uses MG D. RAM
w/OK $ 129
BOCARAM/AT I/O PLUS Provides up to 4MG of extended, expanded
or backlell memory for 16 bet bus Operates up Io 33 MHz and is sel thru
software Has serial and parallel port
Uses 1MG D- RAM
w/OK $ 115

SIMM/SIPP MODULES

512K

8MG

$ 375

286 MATH CO- PROCESSORS

386/20E/25E 386S

2MG
4MG
8MG
5675 $ 1375 $2495

$250

$ 725

Portable 386

$1250

Portable LTE

$219 $ 325

$ 495

MEMORY UPGRADE KITS
MODEL
Portable Ill
DESKPRO 386/16

512K
$70

2MG
$ 178
$250

25MHz
$ 450
$ 450
$ 450

4MG
$ 795

CALCULUS El- FAX
Now works with Windows 3.0! Manutactured CCITT Group III.
Proyedes fully concurrent background operation Allows user to
transmet. receive and view documents on screen Once en memory, the
transmissions may be «bled for retransmission printed, stored fo I
uture, or discarded oft your hard drive SOFTWARE INCLUDED.
001 Fi! ( 4800 baud)
Trend Price $ 189
002FX 19600 baud)
Trend Price $288

8MHz
$ 115

10MHz
S165

33MHz
SX
$ 549
$ 549
$ 549 $ 290

Internal 1200 BAUD
Internal 2400 BAUD
Internal 2400 BAUD
w/MNP 5
External 2400 BAUD
w/MNP 5

69
129

TREND
Internal 1200 BAUD
External 1200 BAUD

169

Internal 2400 BAUD

199

External 2400 BAUD

Circle 322 on Reader Service Card

•1Gaine Pod
•101- Key Click Keyboard

•Phoenix Elios.

•3Button Mouse

•1MG On/Bo Memory

•3Year Warranty

TREND PRICE

$1259

•2Serial Port,
•2Parallel Ports

•

lAvve4
KALOCK 20MB XT 20 MB, MiM, 3.5 HH. 40 ms
MITSUBISHI 40MB, 5.25HH, MFM, 28ms
MITSUBISHI 50MB. 5.25HH, Ra. 28ms
CONNER 3204 200MB. 3.5H1.1 RLL/IDE. 16ms

$225
319
849
900

HP MEMORY
HP Il & Il D
1MB
2 MB
4 MB
TONER

$ 109
$ 179
$ 309
S 74

HP II P & III
1MB
2MB
4MB
TONER

62
94
$289
70

34F2933 - 4MG Memory Module for 555X; 65SX
Memory Option IBM P/N 34E3077; 34E3011
$599
6450375 - 1MG Memory Bd for 80-041
149
6450379 - 2MG Memory Bd for 80-111.311-121. 321
320
6450603 - 1MG Module for 70-E61, - 121, Adaptor Board
IBM P/N 6450605. 6450609. 34F3011 & 34E3077
95
6450604 - 2MG Module for 70-061. E61, - 121, 50Z;
55SX 65SX. P70
165
Adaptor Board IBM P/N 6450605, 6450609. 34E3011
34F3077
185
6450608 for Model 70A21
185
30F5360 ( Kit- 2ea)
190
30F5348 ( Kit- 2ea)
72

TREND
EGA CARD 640 X480,16 colo, EGA/MGA/CGA/Hercules$ 89
VGA CARD 1024 X 768, 16 cdor VGA/EGA/MGA/CGA 119
MONO CARD w/parallel port
25
CGA CARD 2 parallel port
25

1-800-678-2818
Salt Lake City, Utah 84111

S 59

fe.C104
OFI MOUSE
3 - Button Mouse with Selectable Sencitivity.
Software • up to 400

$

STAR MICRONICS
Dot Matrix Printer 180 cps 34cps/nlq NX1000i2

$159
$45

360K FLOPPY DRIVES
Panasonic & Mitsume XT Only DS/DD
MONO VGA MONITOR
14" Paper White, Tilt & Swivel Base

35

$99

10 or more $ 89

WE WILL MEET OR BEAT ANY ADVERTISED PRICE

#9 Exchange Place, Suite 900

EVEREX

•VGA Board tv/ 256

SM PS- 2

$279

SLT/286

CYRIX (83087)
IIT ( 3C87)
INTEL 180387)

20MHz
$ 350
$ 350
$ 350

60MG Hord Drive/M" Monitor

•60MB RLL Hard Drive

8088 MATH CO- PROCESSORS

16MHz
$305
$305
5305

$1159

•1.2 Floppy Drive

6MHz
8MHz 10MHz 12MHz 12.5k1Hz 20MHz
IIT ( 2C87) — $ 185 $ 219 —
5280
5324
INTEL (80287) $ 120 $ 183
5208
5280 — —

5MHz
$88

TREND PRICE

le1116)V16-ati1PUTERYSTiti
•14" VGA Paper White Monitor

24

D- RAM

$2,495

$ 320
1MG
$425

80

386 MATH CO- PROCESSORS
4MG

MEMORY EXPANSION BOARDS
MODEL
386/16

6Ons

ALL PACKAGES & SPEEDS AVAILABLE

ADD-ON MODULES
MODEL
1MG
2MG
386/20/20E/25/256
DESK PRO 286E. 386S $ 135
386/33, 486/25
ft SYSTEM PRO

70ns
$385
60

150ns 120ns 100ns 13Ons
—
—
$415
—
50 S 53
55
—
S 62 S 60
69
16 $ 24
39 —
—
13
16 520

4MG X9
1MG X9
1MG X 8
256 X 8
256 X 9

INTEL (8087)

COMPAQ MEMORY

ie

•Baby AT Desktop Case
m/200 W Switch Power
Supply
•101 Enhanced Keyboard
•Speed Ratine Landmark
31.7. Norton SI 27.1. Power
Meter ( MIPS) 4.35
•FCC Class B Approyed/UL.
TUV Listed

Local 801-350-9180

Fax 801-350-9179

TERMS AND CONDITIONS: NO SURCHARGE FOR MC OR
VISA. TERMS. MC • VISA • COD • CASH • AMEX ADD 4%.
PURCHASE ORDERS FROM QUALIFIED FIRMS. 20%
RESTOCKING FEE ON NON- DEFECTIVE RETURNS.
PRICES SUBJECT TO CHANGE.

99
69
129
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AST Upgrades
500718-001 386/25.. $65
500718-002 386/33... $70
500510-004 386/p....5350
COMPAQ
113131-001 386/20..$425
113131-001 386/25..$425
115144 001 386/33..$325
SIMM-SIPPS
1x9-100 $49
1x9 -80
$52
Ix9-70
$54
1x9-60
$65
1x8-100 MAC
$45
1x8-80 MAC
$47
$15
256x9-100
256x9-80
$20
256x9-70
$22
256x9-60 $25
PS2 SIMMS
30F348 512K
30F5360 2MEG
6450603 1MEG
6450604 2MEG
6450608 2MEG

256x1256x1256x1256x1-

D-RAM
150ns
120ns
100ns
80es

256x1- 70es $ 1.99
256x1- 60ns $2.25
1x1-1 100ns .. $4.50
1x1 - 1 8Ons $4.75
1x1-1 7Ons $4.99
1x1-1 6Ons
$7.99
256x4 8Ons $4.99
256x4 7Ons
55.99
256x4 6Ons $7.99
4464- 12Ons $ 1.75
4464- 100ns $2.00
4164- 120n5 $1.50
4164- 100ns $ 1.75

REAL-TIME
MULTITASKING
KERNEL
8086/88. 80x86/88
80386

68000/10 20
Z80, 64180, 8080/86

• Intertask messages
• Fast, reliable operation
• Message exchanges
• Compact and ROMable
• Dynamic operations
• PC peripheral suP1700
— task create/delete
• DOS tile access
• C language support — task priorities
• Preemptive scheduler — memory allocation
• Time slicing available • Event Manager
• Configuration Builder • Semaphore Manager
• Full documentation
• InStghr Debugging Tool

AMT
International

$55
$ 160
$85
$ 170
$ 175

9Track Tape Subsystem
for PC/XT/AT/386/PS2

$1.59
$ 1.69
$1.79
$ 1.89

(408) 432-1790
2393 DOME Drive
San Jose, CA 95131
FAX ( 408) 944-9801

• List Manager

Dan'. 0.
1../Inue Only
AUX 56

S2S Uà
PS

$2000 US

(All for prices for
°Pm proceszor•
ea«, A. Si. Inset me trade...
KADAK Products Lid
teo • tra0,,, yre ol Zèlog Inc

lUkDAK Products Ltd.
206-1847 West Broadway
Vancouver, BC , Canada
V6J 1Y5
Telephone 16041 734- 2796
734-8114
F.

ARC TANGENT
PROFESSIONAL

Made

JC GOLD CARD
The JCS 486, the New Performance
Leader in Personal 486 Systemboards

11

• keel 80488/26(36) CPU
•880 Cloche irtegrated in CPU
•M.SsCoon:mama idegmted in CPU
•Shadow RAM for Vide, .9System BIOS
•Second Level Ceche Memory
expendadable to 512KB
•Wells* 4187 numeric coprocessor socket
•30 DAY MONEY BACK GUARANTEE

•
Complete System $3385
fflnl 486Include
411113 beernory, 11101■1 !SDI MD,
fflst

ESDI Gabe Controller,

12 or

MS DOS, AT VO,

101

1.44MB FDD,

Keyboard

80386/20 CPU Bd, C&T chipset $615
80386/25 CPU Bd, C&T chipset $665
80386/25 Cache Bd, C&T chipset $845
Dudes Impress welcome

Jemlni Electronics

(
408)727.0988

S400 De La Cruz Bird, Una T
Ce,

$6995 for 800/1600/3200/6250 BPI

(
ea)

Circle 159 on Reader Service Card

Circle 363 on Reader Service Card

PAZ

95054 (408)727-7687

Circle 157 on Reader Service Card

DON'T MOVE

$1995 tor 1600/3200 BPI
$4995 for 1600/6250 BPI

No RoyNties
Source Code Included

$69,5

MAIL
Complete Mailing List
Nlanagement Software

CALL 1-800-289-4TAPE

Laguna Conversion Systems
1401 South Pacific Coast Highway
Laguna Beach, CA 92651
Circle 167 on Reader Service Card

There is aDifference.
Lifetime Free Updates

EP- 1
$349

MOM NO•146».en

The most advanced, professional- level mailing
list management system available for IBM and
compatible microcomputers. Save thousands
of dollars on postage, printing, and processing
costs.

•Unlimited number of names and addresses
•Sophisticated merge/purge duplicate
detection
•Complete postal presorting and barcoding
•Custom letters, labels, reports
•Convert data from dBase, ASCII, other formats
Arc Tangent, Inc.
121 Gray Avenue
Santa Barbara, CA 93101-1831
(805) 965-7277

Circle 33 on Reader Service Card
(RESELLERS: 34)

la.

aniee

Aprogrammer is not just another progranuner That
is why BP Microsystems is unlimited to bringing our
customers the highest quality programmers at an
affordable price. Agood example of this conunitment
is the EP- 1EPROM Progranuner. The EP-1rapports
virtually every 24- or 28-pin E/EPROM. And, all of
our programmers include lifetime free software
updates and an unconditional money back guarantee

13

rimij

1 3 MICROSYSTEMS

1-800-225-2102
(713) 401-11430

Circle 53 on Reader Service Card

9-Track Tape Subsystem
for the IBM PC/XT/AT

WITHOUT TELLING

II VIE
CLIP OUT
THIS FORM
AND MAIL
TO:

r

BYTE Magazine
P.O. Box 555
Hightstown, NJ 08520

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 informa
Lion, call us today!

PURLSTRR;
9621 Irondale Ave., Chatsworth, CA 91311
Telephone: ( 818) 882-5822

Circle 251 on Reader Service Card

A-BUS fiC
Low Cost
Data Acquisition
and Control

New Products
Alpha Products proudly announces two new
product lines: C.Net serial communications
devices, and Alpha Box interfaces. These
new products are not merely A- Bus

A•Bus Sensing & Measuring:

accessories, but complete sets of products
for all of your interfacing needs.

Read switch status. Detect or measure
voltage. Read pressure. temperature. weight
and other sensors. For example:

All the products are used to connect different
types of devices to your computer. Our
communications devices help you connect
devices that have computer interfaces
already built in. C- Net provides the option of
connecting many different RS- 232 devices
to asingle serial port on your computer. We
also carry converters to other standards,
including RS- 422, RS- 485 and IEEE- 488.
•C.Net Adapter. Connects the master control
computer to C.Net. $74
'Quad C- Net Module: Connect 4 RS- 232
serial devices to CsNet. Each device is
configurable ( baud rate, parity, etc.) and has
4.8K byte input and output buffers. $695
•C- Net Device Module: Connect any RS232 Device to C.Net for data collection or
communication, with handshaking. $ 195
Alpha Boxes and ABus cards both provide
ways to interface other types of devices to
your computer. Alpha Boxes sense,
measure, switch and govern. They feature:
'Each box is an attractively packaged sett
contained module that connects directly to
the computer and includes power supply.
•The input boxes otter the option of logging
data " off-line" and downloading it rapidly to
the computer.
•Built-in intelligence provides asimple and
consistent interface to your software.
A Sampling of Alpha Box Products:
•Digital Input: 64 Tn./CMOS/0,5V input
channels. $495
•Digital Output: 64 TTLJCMOS/0.5V level
outputs. $495. 120VAC control available.
•Digital I/O: 32 TTL Level (0,5V) Inputs and
32 Outputs. $495
•Analog Input: 16 channels. 0-5.1V, 20mV
steps (8 bit). 2000 readings/sec. $495.
Expansion Option: 16 more channels. $ 100
•12 Bit Analog Input: 16 channels,
programmable gain. 10000 inputs/sec. max.
$995. Option: 16 more inputs. $200
•Analog Output: 4 channel, 12 bit D/A. ±-5.1V
outputs. $495. Expander Option: 12 more
outputs. $200
•Counter: 16 inputs. 24 bit. $595

•High- Speed 12- bit AID converter: 8 10ps
analog inputs. 1 mV resolution $ 179
•8 Bit AID: 8 inputs. 0-5.1V in 20mV steps,
7500 conversions/sec. $ 142
"We can make your PC do
things you wouldn't believe."

C3 From Your PC
•Command
•Control
•Communications
Bring new dimensions to your computer with
ABus. C.Net and Alpha Boxes. No longer is
your computer limited to number crunching
or word processing. Now you can connect to
all types of equipment. sensors or machines.
This offers unprecedented power from production lines to experiments to home control.
Each product is designed to fit your needs:
They're affordable. Compare our prices: the
cost of a solution is surprisingly low.
They're simple and easy to connect to your
computer and your application, and carefully
designed to adapt to your software easily.
They're versatile. An infinite number of
combinations is possible: one of them is right
for you. Easily expanded or changed for
future projects.
They're proven by customers around the
world, including Fortune 100 companies.
universities, governments and individuals.

Call for aCatalog (800) 221-0916

Overseas distributors
Asia: Batam DA, Singapore
Tel: 473-4518
Japan: Japan Crescent
Tel: 03-824-7449

Fax:

479-6496

Fax: (93) 325.70.16

A ALPHA LRF005bee
2

242-B West Ave, Darien, CT 06820 USA (203) 656-1806 Fax 203 656 0756
Circle 18 on Reader Service Card

Accuracy. 10mVrF. $ 12
•Digital Input: 8 opto -isolated. Read voltage
presence,switch closure. $65
•Latched Input: Each individually latched to
catch switch closures or alarm loops. $85
'Touch Tone Decoder: $87
•Counter/Timer: 3 16- bit counters. Generate
or count pulses. Time events. $ 132
•Clock with Alarm: real time clock with
calendar and battery backup. $98

A•Bus Switching & Governing:
Switch any type of electrical device. Adjust
level or position. A sampling:
•Relay Card: 8 individually controlled
industrial relays. 3A at 120VAC. SPST. $ 142
•Digital Output Driver: 8 outputs: 250mA at
12V. For relays, solenoids... $ 78
•Reed Relay Card: 8 individually controlled
relays. 20mA @ 60VDC, SPST. $109
•Multiplexer: Switch up to 32 channels to a
single common. $83
•Smart Stepper Motor Control: Microprocessor controls 4 motors. English commands
for position, speed, units, limits. etc. $z99
•Telephone Control Card: On/off hook,
generate and decode touch tones, call
progress detection. $ 159
•X-10 Controller: Control and sense
standard wall outlet power modules. $ 149
•Voice Synthesizer: Unlimited vocabulary,
text to speech software built in. $ 159
•D/A: Four 8 Bit Outputs. Adjustable full
scale. $ 149
•24 line TTL I/O: Connect 24 signal. TTL
0/5V levels or switches. (8255A) $72

Fax: 03-818-8914

Scandinavia: AIS Con- Trade Norway
Tel: (04) 41 83 51
Fax: (04) 41 94 72
Spain: Arteca S.C.P.
Tel: (93) 423.77.05

•12 Bit AID: ±-4V in lmV steps, 130mS
conversion time. 1input. expandable $ 153
•Temperature Sensor: 0-200°F 1°

A•Bus Adapters and Software:
Adapters connect & Bus cards to your
particular computer.
•Plug-in adapters for IBM PC/XT/AT/386 and
compatibles ($69), Micro- Channel ($93),
Apple II. Commodore, TRS-80.
•Serial adapters for Mac. PC. etc.
•Odin PC compatible software. Control
relays from analog inputs or time schedules.
Logging. Runs in background. $ 129
DECEMBER 1990 • BYTE
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TOSHIBA
FLOPPY LINE.
ONLY $49.

UPGRADED LAPTOPS AT
DOWNGRADED PRICES!

WE MAY BE CLOSED
FOR THE HOLIDAYS
FROM DEC. 26 THRU JAN. 7

2400B INTERNAL MODEM
WITH MNP-5 SOFTWARE
FOR T5200, T3200SX
T3200, & T3100e

ONLY $99.
9600B INTERNAL FAX
FOR T5200, T3200SX,
T3200, & T3100e

ONLY $ 199.
T1200XE
W/ 3MB RAM...$2,499.
WI 5MB RAM...$2,599.

BATTERY PACK
FOR T3100SX
JUST $ 79.

MATH COPROCESSORS

TOSHIBA T5200/200MB

80387-25..S399. 80387-20..S309.
80C287-12..$180. 80287-8..3179.
80387SX-16....3259.

WITH 41633 RAM. $5,689.
WITH 6MB RAM..
35,889.
WITH 8ILB RAM_ ..16,089.

TOSHIBA
ONLY $ 169.

2MB FOR
1000SE/XE
ONLY $ 299.

3MB FOR
T3200
JUST $299.

2MB FOR
T1600
ONLY $ 189.

8111:11 MODULE

FOR THE FOLLOWING

211413
2MB
2bill
21‘41
2M11
2MB

FOR
FOR
FOR
FOR
FOR
FOR

T1200XE
T3100e
T3100SX
T3200SX
T5100
T5200

4MB CARD
FOR T3100SX
ONLY $489.

HAS !OUGHT LO
rree
OtY
ce

ALL BOARDS FULLY
TESTED AND COME IVITH
LIFETIME WARRANTY

4MB MODULE
FOR T3200SX
ONLY $529.

e

FOR T5200
JUST $ 1,189.
8- BIT ARCNET

LANCARD
JUST $79.

ORIGINAL TOSHIBA
5-SLOT EXPANSION CHASSIS

ONLY $299.

AST MEMORY
PREMIUM( WORKSTATION

216/386SX & BRAVO 226
5121K.
S 59.
2MB
$ 159.
386C & 386/16
1MB
S89.
4MB
$ 329.
446/33113, 436/25TE,

386/33TE, 486/25T,
386/33T, 486/33E,
486/25E, 486/33,
486/25, 386/33,
386/25, 386SX/16
1MB
89.
BRAVO 386SX,
BRAVO/286,
PREMIUM/256,
SIXPAL 286,
RAMPAGE:PLUS 236,
2MB
$ 159.

LAPTOP, DESKTOP, & LASER MEMORY
AT MEMORABLE PRICES

WITH CREDIT CARDS

Asa
YOUR PRESENT
SUPTIZER-1
TO GUARANTEE
THAT
THEM
MEMORY erru. VOILE

eliOMS°UIRtYCHPAURRGCERAFMORS

COMPAQ
DP 286., 386e, 386/20,
386/20e, 386/25 & 386/25e
LIB
4WI MODULE. .....

DP 386/33, 446/25, &
SYSTEM PRO 386/33
21U1 11tODULEL.-----8219.
386/200 &
BOARD

386/25e
SM.

SLT/286
1MB
3169.
4MB
3799.

AND GUARANTEED ZERO DEFECT RATE !!!

2MB
4MB

$ 139.
$ 189.
799.

$179.
$269.
$329.

IBM 4019/4019e
1MB
$ 189.
2MB
$299.

tote- a- lap

COMPAQ LTIEV286
MODEL 40 WTTH 5101
ONLY $.3,999.

"experts in portable intelligence"
550 PILGRIM DRIVE, FOSTER CITY, CA 94404

(415)578-1901 EXT. 924 IFAX (415)578-1914
NOT RESPONSIBLE FOR TYPOS. PRICES SUBJECT TO CHANGE W/O NOTICE.

404

PC-6220 NOTEBOOK

EPSON EPL-6000
HP II/HD/TIP/M/IHD
TOSHIBA PAGE LASER 6 CANON LBP 1111/1111R/SIIT
FACIT P6060
OLIVETTI PG- 1011/P0-2011
PACKARD BELL PB9500
1MB
$ 89.
MANNESMANN TALLY 905
2MB
$
159.
AT&T 593 LASER
4MB
3279.
NCR 6435 LASER

LTE/2116
IMB
2348
4MB

SHARP

LASER PRINT ER MEMORY

1MB

BYTE • DECEMBER 1990

THE KEST TIME AROUND I

1MB

2MB

$189.
$359.

TEXAS INSTRUMENTS
TRAYELMATE 2000
1MB
$189.
2MB
$359.
MICROLASER
1MB
$ 129.
2MB
$ 229.
3MB
$ 329.
4MB
$409.
PANASONIC LASER
EX-P4420 & IX P4450i
IMD
$ 149.
2MB
$ 199.
3)/B
$249.
41L13 $299.

Circle 316 on Reader Service Card

Circle 95 on Reader Service Card (RESELLERS: 96,

0k

*

UNIVERSAL
PROGRAMMER
& TESTER

=
-,
j/ /
/

IMP leVED
ES 695
(FREE UPDATE)

_

VOICE MAIL•TELEMARKETING
CALL PROCESSING
Let Powerline transform your PC/XT/AT/386
„

into a multi- line vocuprocessing command,t

e
r,

center

8,

Have yoursnmputer intelligently

process your sales, inquiries and mes sages. Complete package

Single Line (Bigmarth) $ 295.00
46" Multi- Line
$895.00
(Developer/OEM packages avallablel
VISA MC AMEX COO

-

TEL: (408) 748-8491, FAX: (408) 748-8492

re,

FAX. (415) 522-5556

TALKING TECHNOLOGY, INC.
1125 ATLANTIC AVE

SOFTWARE FEATURES:
• E(E)PROM: NMOS, CMOS(Up-to 4-6419) • BPROM, PAL
CMOS PAL, GAL, PEEL, EPLD, FPL.• Microcomputer(8748
-51, - 051 &Z8 Series) • IC & MEMORY TEST. • HEX to
BINARY(INTEL:80/86, MOTOROLA: S1 / S2, TEKTRONICS)
• 2- Way 014- Way BINARY File splitter and shuffler.• Dump
file to console in BINARY format.• Function include screen
editing for BINARY DATA, ASCII and JEDEC FUSE MAP.
• Security programming, Auto Programming and much
more.
HARDWARE FEATURES:
• 40- Pin test socket with 40-Sets of software controlled cocult and 40-Seb of TTL I/O.
• 3 Groups of programmable DIA VOLTAGE SOURCE 8 2
Groups of OSC output source.
• 60 % of Digital components in high speed CMOS NCI type.
• Hardware expendable for complex device programming
• Hardware Configuration is available for Software
Designers.
• ' GO'- key & ' GOOD- LEO permit stand-alone machrne
operation.
• Various Adapters(1 to 4 Soekets)-Optional.
• •• 1- Year Warranty 0 30 Days Money- Back Guarantee • • •

Call: (415) 522-3800
4

C

le J MICRONICS

1400 Coleman Ave. Suite D-13. Santa Clara, CA 95050
rmil

ALAMEDA, CA 94501

Gr.:dlr., rIrdwrx nnlvl

I . 1.1...11-341.9

Circle 82 on Reader Service Card

Circle 299 on Reader Service Card

4.89
525" 12mb HD
8.89
350" 10mb DS
6.99
3.50" 20mb HD ... 13.79

525" 720 kb DS

ALL -03

a--

3M
Price Per Box

Price Per Box

5.69
9.69
7.69
14.69

Pre-Formatted
Pre-Formatted
Pre-Formatted
Pre-Formatted

3M DATA CARTRIDGES
DC-2000
13.95 DC-600A
DC-300XLP
17.39 DC-6150XTD

Price Each

18.99
19.99

(Call for others and also formatted)

TAPE AND
700- 1
/"-2400'-055 ..
2
DEC-TK-50
IBM-3480

BACKUP
Price Each
11.95 777- 1
2"-2400'-055
/
10.95
23.95 DEC-TK-52
35.95
4.55 Opt Rewrite Disks.. 159.00

3M HIGHLAND DISKETTES
Price Per Box

5.25" 720 Kb OS
3.50" 1.0 mb DS

3.79 5.25" 1.2 mb HD
6.79 3.50" 2mb HD

d BASF .
S-DD

6.49
11.99

BASF

DS -HD

Export Quantity Discounts Avatiabie

711.
1. BASF Brand Diskettes 11e.0
N Verbatim DataLifePlus
5.25" BASF Brand Diskettes ....

QUARTERHORSE
High Capacity
Tape Subsystems
for Disk Backup, Data Acquisition, and
Archiving
Everything you need in asingle, high-quality
package: Drive, SCSI Host Adapter, Enclosure,
and DSI's Backup Software.

•320/520 Mb 1/4" CT .
• 1.2 Gb 4mm DAT
• 2.3 Gb 8mm HS
New: 450 Mb 3480 CT ...

s1,495
s3,195
s3,695
s4,295

Optional Application Interface Library
(in 'C') available. Full Support.
Terms: U.S.-VIsa,COD,pre-appvd. credit.
Other: Prepaid wire transfer, International letter of credit.

DATA STRATEGIES
INTERNATIONAL, INC.
ço2o Captol of TX

Hwy, Ste. 420. Austin, D( 78759

(512)338-4745

FAX (512) 345-1328

Circle 83 on Reader Service Card

MEMORY UPGRADES
IBM PS/2, APPLE
AST, COMPAQ
HEWLETT PACKARD
ZENITH , SUN MICRO
STANDARD SIMMS
LAPTOP MEMORY
(NEC, TOSHIBA, APPLE, COMPAQ)
LASER PRINTER MEMORY
(HP, CANON, TEC ENGINE)
NO RISK, BEST PRICE, BEST QUALITY
ADD ON
AMERICA
A DIVISOR OF ROHM CORPORATION
433 N MATHILOA AVE SUNNYVALE, CA 94088
TEL (4081746-1590 FAX (4081746-159,
3

1-800-292-7771
Circle 16 on Reader Service Card

.•79

•

1,17orl

tortnélticti

TEFLON / PREFORMATTED #
Quantity Discounts Available

DS- DD

DS -HD

529*.t
Q99#
. 5.25" DataLife
Plus Diskettes ..

L
719

5.25" 0S/DD

4.89

350" DataLife Diskettes

1399
KR to,

maxell
5.25" DS/HD

3.50" DS/DO

8.89

7.19

3.50" DS/HD

13.89

KAO COLOR BULK
DS- HD

"No- Logo"

DS- DD

.
39
.
59

525" Color Diskettes
350" Color Diskettes

.69
.99

BULK DISKETTES
DS/DD

525"

5.25" DS/HD 3.50" DS/DD

3.50" 0S/H0

.28* .42* .39 .79
'WITH SLEEVES LABELS AND W/P TABS

HEWLETT
p

Canon

A CKARD

6800/6809
Micro Modules

Laserjet Series

Laserjet To_ ne_ rs_

d

60.95

DEMO

DEC

Compactape for TK50 & TZ30
Compactape II for TK70 & TK52
LNO3 Maintenance Kit

OEM 6800/6809 MICROCOMPUTER
MODULES for dedicated control and
monitoring Interfaces for sensors,
transducers, analog signals,
solenoids, relays, lamps, pumps,
motors, keyboards, displays, IEEE-488,
serial I/O, floppy disks
Wrntek Corp
1801 South Street
tofcryelte. IN 47904
317-742-8428

Circle 341 on Reader Service Card

74.95

Laserjet Series Il P

New, Gridless, 100% Autorouting
Create schematics and PCBs quickly and
simply with HIWIRE-Plus CD and your IBM
PC. With the new, gridless, multilayer autorouter (AR) for HiWIRE-Plus, creating printedcircuit layouts is even faster. AR and
HiWIRE-Plus are each $895 and come with
30- day money- back guarantees. Credit
cards welcome.

WINTEK

Corporation
1801 South St., Lafayette, IN 47904
(800) 742-6809 or (317) 742-8428
Circle 342 on Reader Service Card

EPSON
WE

Original

24.95
38.95
159.90
DFX5000

18.29

BEAT ANY PRICE!!

TERMS: No surcharge on VISA, Mastercard or AMEX Order packaging and
processing = $295 per order COO orders add S3 95 POS accepted from recognued
Instrturrons on Net 30 days L/C. OIT and Bank Draft acceptable Price quoted lox
case ( 100 disks or 10 cartridges) For quantrnes less Man 1 case add
10%
SHIPPING: UPS surface S1 95/5 cartridges. $O 95/50 diskettes ( Prices
sober ro change wnhout nonce Errors and omrssrons not accepted All warranties
,,re hom manulactures
To

Order Line

1-800-523-9681
TLX-9102404712

Information

Line

1-801-255-0080
FAX- 801-572-3327

DISKCOTECH
213 Cottage Avenue
P.O. Box 1339
Sandy, Utah 84091
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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/0

A
Abaton, 307
1225
Accton Technology, 58
1294
Acer, 19
Adaptec, 361
Adex, 307
1226
Advanced Matrix Technology,
156
1111
Advanced Micro Devices, 312
AEG Olympia, 156
1112
Alps America, 156
1113
American Mitac, 44
1273
AMT, 19
Antic Publishing, 19
Apple Computer, 19, 119, 156,
275, 307, 420
1114
1227
Ariel, 50
1287
Artists Graphics, 307
1228
Aselco, 66
1304
Ashlar, 72
1311
Ashton-Tate, 246
1077
AST Research, 337
AT&T, 19,327
AT&T Mail, 341
ATI Technologies, 19, 46, 307 1229
Autodesk, 72
Automated Design, 54

Beacon Expert Systems, 66
Bell & Howell, 307
Bitstream, 19
BIX, 119
Boca Research, 307
Borland International, 62
Boston Museum of Science,
418

DanCraft Enterprises, 50
Data General, 119

1284

Data Translation, 229, 307

1224
1234
Dataproducts, 156
1118
DCA Software, 72
1310
Dell Computer, 213
1108
Desktop Computing, 307
1235
Digital Equipment, 119, 125,337
Digital Research, 197
1064
Discovery Systems, 19
Dolch Computer Systems, 246 1075
Dynacomp, 70
1308

E
Edsun Labs, 312
Eltech Research, 44
Enable Software, 93
Enertronics Research, 307
Epson America, 156
Ernst & Young, 66
Erudite, 66
Everex Systems, 132
Evergreen Systems, 58

1274
1222
1236
1119
1305
1303
1060
1293

1281
1313
1289

1302
1230

Facit, 156

1120

Farallon Computing, 19
Fortis Direct Connect, 156
Fujitsu America, 156

1121
1122

G

General Instrument, 297
General Parametrics, 307
Generation X Technologies,
307
Brother International, 19, 156
1115
Generic Software, 72
Genoa Systems, 307
Goddard Space Flight
Center, 341
C-Cube Microsystems, 19,289
GoldStar Technology, 44
C- Tech Electronics, 156
1116
Grandmaster, 73
Calcomp, 307
1232
Graphic Software Systems, 19
Canon USA, 19, 156
1117
Groundhog Graphics, 307
Ceres Software, 105
1146
Chips & Technologies, 19, 312
Cirrus Logic, 312
Claris, 19
Half Moon Press, 418
Colorado Memory Systems,
Headland Technology, 307

1231
1300

1237
1238
1312
1239

1275
1156
1240

H

235
Commodore Business
Machines, 19, 132
Compaq Computer, 19, 307
CompuAdd, 140
CompuServe, 101, 119
Comsoft, 66
Conceptual Software, 62
Core International, 235
Corel Systems, 281

1105
1064
1233
1067
1301
1298
1106

1241
Hercules Computer Technology,
307
1242
Hewlett-Packard, 45, 156, 307,
337
1123
1243
1276
Houghton Mit flin Software, 73 1149
HP/Apollo, 119

IBM, 19, 119, 289, 321, 337
Imaging Technology, 307
lmagraph, 307
Intel, 19, 289, 312
Intelligent Environments, 62
Interactive Systems, 178,206

406

BYTE. DECEMBER 1990

Interleaf, 19
Internet, 119
IsiCAD, 182

1244
1245
1297
1060
1063

Jandel Scientific, 70
Joint Photographic Experts
Group, 19

o

1061

1309

Kodak, 19

Landmark Research
International, 73
LaserMaster, 307
Logos Technology, 307
Lotus Development, 19, 58,
233

Mannesmann Tally, 156
Mars Microsystems, 119
Mass Optical Storage
Technologies, 19
Matrox Eclectronics Systems,
307
Maxtor, 19
MCI Mail, 341
MegaGraphics, 307
Megatek, 307
Metheus, 307
Micro Logic, 73
Micron Technology, 307
Microsoft, 19, 119, 125, 221,
275, 281, 420
Microtest, 54
Microway, 307

1154
1246
1247
1148
1296

1125

1062

1127
1262
1280
1263

Panasonic Communications
& Systems, 156
1128
Pantone, 275
PC Tech, 308
1264
Performance Technology, 62
1299
Personal Computer Peripherals,
308
1265
Phase II Software, 201
1060
Philips, 297
Pisar, 253
Plus Development, 132
1065
Poqet Computer, 312
Practical Peripherals, 58
1295
Prentice- Hall, 345
1005
Princeton Graphic Systems,
308
1266
Princeton Publishing
Labs, 308

1267

Qualitas, 19
Quark, 19
Qume, 156

1129

Racal-Redac, 70
Radius, 19, 275, 308
Ramtek, 308
Rasna, 70
RasterOps, 308
Renaissance GRX, 308
Ricoh, 54

1307
1268
1269
1306
1270
1421
1290

1248

1249
1250
1251
1153
1252
1065
1288
1253
1109
1292

MIPS Computer Systems, 172
Mirror Technologies, 58
MIT, 297
MIT Press, 418
Monolithic Systems, 307
1254
Motorola, 19
Mylex, 307
1255

N
Nakamichi Peripherals, 19
National Design, 308
NCR, 19, 191, 361
NEC, 44,289
NEC Technologies, 156,308

Occam Research, 132
Ocean Microsystems, 19
Oki, 19
Okidata, 19, 156
Olivetti, 19
OmniComp Graphics, 308
Orange Micro, 46
Orchid Technology, 308

1256
1107
1271

1126
1257
New Media Graphics, 308
1258
NexGen, 19
NeXT, 289
NHK, 297
Northgate Computer Systems,
73
1150
Novell, 19, 119, 125, 337
NSA, 308
1259
Number Nine Computer, 308
1260
Nutmeg Systems, 308
1261

S
Samsung Information Systems
America, 19,44
1272
The Santa Cruz Operation,
206,209
1005
1062
Sarnof fLabs, 297
Second Wave, 50
1285
Seiko, 19
Seikosha America, 156
Sharp Electronics, 73,312
Sigma Designs, 308
Smith Corona, 19
SoftKlone, 54
Solbourne Computer, 140
Soltec, 46
Sony, 45
Sony Microsystems, 119, 172

1130
1159
1422
1291
1068
1283
1278
1110

Sota Technology, 308
Spectral Innovations, 46
Star Micronics America,
19, 156
STB Systems, 308
Sun Microsystems, 119, 140,
327,337
SuperMac Technology, 308
Supra, 45
Symantec, 73, 178

"We're looking
for retired
managers
who want to
get back
into action."

1423
1282
1057
1131
1066
1132
1277
1056
1152

Symbolics, 308
Systems Compatibility, 105

1133
1147

Tandy, 156

1058

Tate Gallery, 418
Tecmar, 132, 308
Telemail, 341
Texas Instruments, 73, 151,
312

Harold V\I McGraw Jr,
Chairman,
McGraw-Hill Inc

1063
1134

1076
1157

Toshiba America Information
Systems, 156
Touchstone Software, 73
Traveling Software, 73
Trident Microsystems, 308
Truevision, 289, 308
Tseng Labs, 308

1059
1150
1155
1135
1136
1137

U

University of California, 337
University of Evansville, 19
1138
Univision, 308
Usenet, 119
U.S. National Computer Security
Center, 19

V
Vectrix, 308
Velox Computer, 132
Ventek, 308
Verbum, 19
Vermont Microsystems, 308
VESA, 355
Video Seven, 19
ViewSonic, 45
Voice Connexion, 50

Wang Laboratories, 93,337
Warner Books, 418

1139
1061
1140
1141
1004
1279
1286

1221

Western Digital, 19
Western Digital Imaging, 308
WordPefect, 93

1142
1223

Zenith Data Systems, 73, 297

1158

I'm avolunteer supporter of the International Executive
Service Corps, anot-for-profit organization with avital
mission:
We send retired U.S. managers overseas to help businesses in developing countries, which often respond by
increasing their imports of U.S. goods. In fact, developing countries consume about 40 percent of U.S. exports.
As an IESC volunteer, you would not get asalary. But
you would get expenses for you and your spouse, plus
aworld of personal satisfaction.
IESC leads the field in this kind of work. We've done over
9,000 projects in 81 countries. We could have aproject
that's just right for you. To find out, send this coupon to:
Harold W. McGraw, Chairman, McGraw-Hill, Inc., P.O.
Box 10005, Stamford, CT 06904-2005.

„
me:
\
4171»

1
-

International
Executive
Service Corps
It's not just doing good
it's doing good business

Name
Address

euXi
Sevn,

-1

Dear Mr. McGraw: Tell me more about
becoming an IESC volunteer. Iam a recently retired manager or technician— or
am about to retire— from a U.S. company. I'm free to accept an overseas assignment. Iunderstand that volunteers
receive expenses for themselves and
their spouses, but no salary.

City
L

State

Zip
M2

ins Publ,aler .
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READER
SERVICE

To get further information on the procrUcts 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.

Alphabetical Index to Advertisers
Inquiry No.

Rage No.

8 ABACUS SOFTWARE,INC
167
9 ABACUS SOFTWARE,INC
187
10 ABACUS SOFTWARE,INC
175
11 ABACUS SOFTWARE,INC
175
12 ABTECH,INC
332
13 ABTECH,INC
332
14 ACCUMATION,INC
384
15 ACCUMATION,INC
384
16 ADD ON AMERICA
405
38 ADVANCED MICRO DEVICES
203
17 AK SYSTEMS
388
18 ALPHA PRODUCTS
403
19 ALA
2,3
20 ALR
23
21 ALTEC
100
22 ALTIMA SYSTEMS,INC
249
23 AMERICAN ADVANTECH
388
23 AMERICAN ADVANTECH
388
23 AMERICAN ADVANTECH
388
26 AMERICAN MITAC
333
27 AMERICAN SMALL BUSINESS 259
363 AMTINTL
'
402
28 ANNABOOKS
120
380 ANN 8, ANTHONY ( DAI)
397
• APPLE COMPUTER
25
• APPLE COMPUTER
26,27
33 ARC TANGENT,INC
402
34 ARC TANGENT,INC
402
35 ARLINGTON ELECTRONICS
397
36 ASHTON-TATE
150
37 ASHTON-TATE
150
• AVOCET SYSTEMS
ao
39 A.M S
397
40 B &BELECTRONICS
400
41 BARCODE INDUSTRIES
194
42 BARCODE INDUSTRIES
198
43 BAY TECHNICAL ASSOCIATES 188C
44 BAY TECHNICAL ASSOCIATES 168C
45 BELL ATLANTIC
227
46 BINARY DATA ACQUISITION CORP 389
• BINARY TECHNOLOGY,INC
400
• BIX
299
47 BLACK 8WHITE INT'L
271
48 BLAISE COMPUTING
6
49 BLAST/COMM.RESEARCH GRP 357
50 BLAST/COMM.RESEARCH GAP 357
51 BORLAND INTERNATIONAL
11
52 BORLAND INTERNATIONAL
11
364 BOURBAKI,INC
352
352
365 BOURBAKI,INC
53 BP MICROSYSTEMS
402
351
399 BUFFALO PRODUCTS
54 BUREAU OF ELECT. PUBLISHING.. . 94
55 BUREAU OF ELECT. PUBLISHING . . . 94
56 BUSINESSLAND DIRECT .. . .
372
• BUYERS MART
375-382
349 BYTE CATALOG SHOWCASE . .. 372
58 BZ TECHNICAL
383
59 B8C MICROSYSTEMS
397
60 BSC MICROSYSTEMS
397
61 B8C MICROSYSTEMS
399
62 CADRE TECHNOLOGIES
21
63 CAPITAL EQUIPMENT CORP ..
88
64 CAPITAL EQUIPMENT CORP
89
• CCMI
344
65 CDA COMPUTER SALES
109
• CLEO COMMUNICATIONS,INC
124
66 CLUB AMERICAN TECHNOLOGY 185
67 CNS INC
330
126 COMMUNIQUE FAX 9600
96
68 COMP USA
212
• COMPAQ COMPUTER
272,273
• COMPUADD
104A-D
• COMPUADD
200A- D
71 COMPUCOM
385
72 COMPUTER PERIPHERALS
224
73 COMPUTERLANE
396
74 CONTROL CORP
122,123
• COPIA INTERNATIONAL LTD.. . 332
358 COREL SYSTEMS
291
76 COVOX.INC
383
77 COVOX,INC
383
78 CSS LABS
324,325
79 CSS LABS
324,325
405
82 C&J MICRONICS
83 DATA STRATEGIES INT'L
405
84 DATALUX
168D
85 DATALUX
168D
86 DELL COMPUTER CORP
CII,1
87 DESKTOP TECHNOLOGY CORP 184
88 DFI
354
211
89 DIGIBOARD
92 DIGITAL RESEARCH
137
405
95 DISKCOTECH
96 DISKCOTECH
405
97 DISKETTE CONNECTION
391
98 DISTRIBUTED PROCESSING TECH 127
99 DISTRIBUTED PROCESSING TECH 127
100 DIVERSIFIED COMPUTER SYS . .
388
101 ELEX INFORMATION SYS
347
102 ELEXOR ASSOCIATES,INC
391
103 EMERSON
S
199
104 EMERSON UPS
199
• EPSON AMERICA
22,23
105 ERGO COMPUTING
217
106 EVENT HORIZONS
279
352 EVEREX SYSTEMS
218,219
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Inquiry No.

Page No.

107 FAIRCOM CORP
118
118
108 FAIRCOM CORP
109 FALCO DATA PRODUCTS
67
110 FIRST SOURCE INTERNATIONAL385
111 FIRST SOURCE INTERNATIONAL385
112 FLAGSTAFF ENGINEERING .
302
113 FLYTECH TECHNOLOGIES
51
114 FOX SOFTWARE
104
115 FTP SOFTWARE
340
116 GALACTICOMM
52,53
117 GALAXY ELECTRONICS,INC . 400
• GATEWAY 2000
32A
118 GCOM INC
399
D
119 GENERIC SOFTWARE
283
129 GENERIC SOFTWARE
283
121 GENOA
252
122 GLENCO ENGINEERING
278
123 GRAPHIC SOFTWARE SYSTEMS 284
124 GRAPHIC SOFTWARE SYSTEMS 284
125 GREENVIEW
76
226
127 GTEK,INC
128 GTEK,INC
226
129 HAUPPAUGE COMPUTER WRKS
317
130 HAVENTREE SOFTWARE
207
131 HAVENTREE SOFTWARE
207
132 HAYES
71
133 HERCULES COMP.TECH
108
• HEWLETT-PACKARD PERIP 138,139
• HEWLETT-PACKARD PERIP 194,195
134 HIGH RES TECHNOLOGIES .. 391
135 HOMESMART COMPUTING
399
136 HOUSTON INSTRUMENT
295
137 HOUSTON INSTRUMENT
295
138 HOUSTON INSTRUMENT
295
139 BM WORKSTATION
12,13
• BM PS/2
260,261
141 IYAMAELECTRICCO..LTD
168A
144 NTEGRAND
202
146 NIEL CORP
63-65
147 NIEL CORP
63-65
350 NIEL CORP
82,83
351 NTEL CORP
82,83
356 NIEL CORP
148,149
357 NIEL CORP
148,149
149 NIEL CORP/DEV.TOOLS
372
150 IOTECH
397
151
S.C. POWER SYSTEMS . . 130,131
152 TA
391
353 VERSON COMP.CORP . 176,177
153 . C.EXPRESS
388
359
E.F.
331
154 JADE COMPUTER
390
155 JAMECO
42,43
6 JCR MICRODEVICES
413-416
7 JDR MICRODEVICES
413-416
157 JEMINI ELECTRONICS
402
142 JETFORM
340
143 JETFORM
340
Ise JYOS sysrEms.INc
200
159 KADAK PRODUCTS LTD
402
160 KEA SYSTEMS
389
161 KEITHLEYMETRABYTE
391
164 KNAPCO
389
165 KNAPCO
389
166 KNOWLEDGE GARDEN
336
167 LAGUNA CONVERSION SYS
402
168 LAHEY
350
367 LEXPEFMSE
363
388 LEXPERTISE
363
169 LINK COMPUTER GRAPHICS.
384
170 LOGICAL DEVICES,INC
400
171 LOG CA DEVICES, INC
400
LOG CAL DEVICES,INC
400
173 LOG CAL DEVICES,INC
400
48,49
174 LOG TECH,INC .
175 LOG TECH,INC
48,49
176 LOG TECH,INC
225
177 LOG TECKINC
225
178 MAGEE ENTERPRISES,INC
210
179 MAGEE ENTERPRISES,INC
210
180 MAP INFO
128
• MARK WILLIAMS COMPANY
75
181 MARYMAC INDUSTRIES
391
182 MATHSOFT
343
183 MEASUREMENT 8CTRL SYS .
384
184 MEASUREMENT 8CTRL SYS.
384
185 MEGATEL COMPUTER CORP.
344
188 METRA INFORMATION SYS
335
190
366 MICRONICS
187 MICRO SOWTIONS COMP.PROD .. 315
188 MICROPROCESSORS UNLTD.
399
• MICROSOFT
89
• MICROSOFT
97-99
• MICROSOFT
147
• MICROSOFT
301
• MICROSOFT
303
• MICROSOFT
305
• MICROWAY
169
189 MICROWAY
234
190 MICROWAY
234
• MICROWAY
286
191 MIX SOFTWARE
367
192 MKS
121
193 MYLEX CORP
103
194 MYLEX CORP
103
195 NANAO
304
196 NANAO
304

Inquiry No.

Page No.

197 NANTUCKET CORPORATION
230
198 NANTUCKET CORPORATION
231
199 NATIONAL INSTRUMENTS .
372
200 NATIONAL INSTRUMENTS
CIII
201 NCI
385
385
202 NCI
203 NEC HOME ELECTRONICS
30,31
204 NEVADA COMPUTER
387
205 NO NOISE,INC
214
206 NO NOISE INC
214
360
207 NOHAU CORP
212 NORTHGATE COMPUTER SYS 204,205
208 NORTHGATE COMPUTF_R SYS 238,239
209 NORTHGATE COMPUTER SYS 240,241
210 NORTHGATE COMPUTER SYS 242,243
211 NORTHGATE COMPUTER SYS 244,245
• NORTHGATE COMPUTER SYS
247
213 NORTHGATE COMPUTER SYS 310,311
214 NOVA,INC
287
78
215 NU-MEGA TECHNOLOGIES
216 OAKLAND GROUP,THE
232
217 OKIDATA
154,155
361 OMNITRONIX,INC
389
126
218 OPENETWORK
' OPTIQUEST
265
219 OPTIQUEST
267
220 OPTIQUEST
267
• ORACLE
145
222 OVERLAND DATA
384
• PACIFIC DATA PRODUCTS
196
• PACIFIC DATA PRODUCTS
323
224 PANASONIC DOT MATRIX PRTR 37-39
225 PANASONIC LASERPRINTER 90-92
226 PARA SYSTEMS,INC
77
227 PATTON 8PATTON
997
• PC CONNECTION
110,111
PC CONNECTION
112,113
PC CONNECTION
114
PC CONNECTION
115-117
228 PC POWER áCOOLING
288
229 PC POWER 8, COOLING
288
230 PENTAX TECHNOLOGIES
163
81
231 PERCEPTIVE SOWTIONS,INC
232 PERCEPTIVE SOWTIONS,INC
81
233 PERCON
383
234 PINNACLE MICRO
107
235 PRACTICAL PERIPHERALS
29
236 PROGRAMMER'S CONNECTION 372
237 PROGRAMMER'S PARADISE
59
238 PROGRAMMER'S PARADISE 60,61
' PROGRAMMER'S SHOP
186,187
• PROGRAMMER'S SHOP . . . 188,189
249 PROTECH MARKETING
135
250 PROTECH MARKETING
135
348 PSEUDOCORP
400
• PUBLISHER'S STATEMENT
290
240 OUA TECH,INC
370
241 OUATECH,INC
370
242 OUA TECH,INC
370
370
243 OUA TECH,INC
244 OUA TECH,INC
370
245 QUA TECH,INC
370
246 OUA TECH,INC
370
247 OUA TECH,INC
370
248 QUA TECH,INC
370
251 QUALSTAR CORPORATION
402
252 QUARTERDECK
215
255 RACINE TECHNOLOGIES
104
256 RACINE TECHNOLOGIES
104
257 RAD DATA COMM.,INC
372
253 RADIO SHACK
CIV
259 RAIMA CORP
47
260 RAIMA CORP
87
261 RAINBOW
15
262 RAINBOW
15
264 RECITAL CORPORATION, INC .
208
265 RECITAL CORPORATION,INC.. 208
266 RECOGNITA CORP
306
267 ROCHELLE COMMUNICATIONS 383
268 ROCHELLE COMMUNICATIONS 383
269 ROSE ELECTRONICS
129
270 ROYKORE
84
271 RSA ELECTRONICS
399
272 SAFEWARE,INC
388
273 SANTA CRUZ OPERATION
55
274 SAS INSTITUTE,INC
353
275 SCIENTIFIC ENDEAVORS
400
400
276 SCIENTIFIC ENDEAVORS
277 SCIENTIFIC ENDEAVORS
400
278 SCOTTSDALE SYSTEMS
386
220
279 SEQUITER SOFTWARE,INC
280 SERVER TECHNOLOGY
126
281 SERVER TECHNOLOGY
126
282 SHARP ELECTRONICS
296
283 SHECOM COMPUTERS,INC
392
284 SILICON SHACK LTD
388
271
285 SN'W ELECTRONICS
286 SOFTWARE PUBLISHING CORP . 238,237
288 SPECIALIZED PRODUCTS CO
372
289 SPECTRUM
309
290 STANDARD COMPUTER
68,69
291 STATSOFT
85
292 STONY BROOK SOFTWARE .
102
293 STONY BROOK SOFTWARE .. 102
294 SUMMAGRAPHICS
262
295 SUMMAGRAPHICS
262
296 SUMMAGRAPHICS
262

Inquiry No.

Page No

297 SUNRISE ELECTRONICS,INC.
389
298 SUPERSOFT
334
299 TALKING TECHNOLOGY,INC .
405
300 TANGENT COMPUTER
257
301 TECHNOLOGY POWER ENTER 388
170,171
302 TEKTRONIX
303 TEKTRONIX
170,171
304 TELCON
228
305 TELEPHONE PRODUCT CENTER398
• TEXAS INSTRUMENTS
16,17
306 TEXAS MICROSYSTEMS
180,181
• TEXAS MICROSYSTEMS
180A-B
307 THE CARD SHOP
372
308 THE PERISCOPE COMPANY.
348
309 THE PERISCOPE COMPANY
348
310 THE SOFTWARE LINK
223
311 THE SOFTWARE LINK
223
312 THE WHITEWATER GROUP
280
314 TOSHIBA
58,57
315 TOSHIBA
56,57
316 TOTE- A- LAP
404
74
317 TOUCHBASE SYSTEMS.INC
318 TOUCHSTONE
79
319 TOUCHSTONE
79
320 TRANS ERA
326
321 TRANS ERA
326
401
322 TREND SYSTEMS,INC
323 TRITON TECHNOLOGIES
320
324 TRITON TECHNOLOGIES
320
325 TRISTAR COMPUTER
18
326 TRUEVISION,INC
285
327 TRUEVISION,INC
285
328 TULIN CORPORATION
330
329 TURBOPOWER
366
362 TWIX INT'L
397
330 UNICORE SOFTWARE
287
331 UNICORN ELECTRONICS
386
332 UNITEX
394,395
333 UNITEX
394 395
334 UNIVERSAL MEMORY PROD.
382
• UNIXWORLD
393
• UNIXWOFILD
392A- B
335 UPGRADES,ETC
399
338 VENTURA PUBLISHER
7
339 VERMONT CREATIVE SOFTWARE 35
162 VIEWSONIC
274
274
183 VIEWSONIC
340 WIESEMANN 8THEIS GMBH .
391
341 WINTEK CORPORATION
405
342 WINTEK CORPORATION
405
343 XELTEK
399
344 ZENY COMPUTER SYS.,INC
120
345 ZERICON
315
• ZOFITECH
41
• ZORTECH
95
346 Z-WORLD ENGINEERING
389
347 Z-WORLD ENGINEERING
389

INTERNATIONAL SECTION
n 18 "0
No North American Inquiries please.
401
402
403
404

3EST USA
ACER
AGC
ALADDIN

405
469
407
•

AMOS LTD
ART MACHINES
ATICO
BIX BACK ISSUES
BYTE
• BYTE SUB MESSAGE

IS1576
2
l
Is.8
3-5 5
9
IS-48
IS- 76
4,80
111-612,
5- 54
63
IS-7
1s.64

•
409
410
470
411
412
413

BYTE SUB SERVICE
CLARION SOFTWARE
CLARION SOFTWARE
COBALT BLUE
COMPEX
COMPEX
COMPEX

IS-66
IS- 9
IS- 9
IS- 78
IS- 52
ISIs. 5
52
3

414
415
468
416
417
418
420
•
421
422
423
424

COMPEX
COMPUCLASSICS
COMPUSAVE INT'L
COMPUTER QUICK
COMPUTER SUPPORT COFIP
CYBEX CORPORATION
ELEX INTERNATIONAL
ELONEX
ESIX SYSTEMS
ETAP
EXPERT SYSTEMS LTD
FAST ELECTRONIC

IS- 53
IS- 51
IS- 77
IS- 50
IS- 33
IS-60
IS-73
IS-61
IS-43

425
426
427
428
429
430
431
433
434
435
436
437
438
439

1
1
S-6
8-4 6
7
US-40
FLAGSTAFF ENGINEERING . . US-46
0
GAMMA PRODUCTIONS
IS-34
GOLDSTAFI TECHNOLOGY IS-22,23
GREY MATTER
GTCO
GTCO
IS-69
MS/FINATOR
US-69
US-80
GMBH
NTEROUAD LTD
itsr5
0
0 ENGINEERING
IS- 21
0 ENGINEERING
IS-21
XI LTD
IS-44
. M T. FRANCE
n-7
JC INFO SYSTEMS CORP
e272
MASHOV
IS-49

READER
SERVICE
Inquiry No.
440
441
442
443
444
445
446
447
448
451
452
453
454
455
•
456
•
457
458
459
461
462
483
460
464
465
466
467

Page No.

MAYFAIR MICROS
IS-37
MICROGRAFX
IS-31
MICROPRESS
IS-72
MICROPRESS
IS-72
MINOLTA GMBH
IS- 13
PECAN SOFTWARE EUROPE LTD IS-75
PHILIPS
IS- 7
PHILIPS PERIPHERALS
IS-29
PROGRAMMERS ODYSSEY
IS- 18
PROLOG DEVELOPMENT
IS- 10
PROLOG DEVELOPMENT
IS- 10
SHENG
IS-56
SIMPLE LABS.INC
TEC H
IS-79
SOFT WAREHOUSE EUROPE GMBH
IS-28
SOFTLINE ,,,,, IS-45
SOFTWARE CONSTRUCTION CO LTD IS-87
SOFTWARE DEVELOPMENT SYS . IS-35
SOLO UNIBIT
IS-57
SURAH,INC
IS-78
TEAC
IS-24
TERRA DATENTECHNIK
IS- 70
TERRA DATENTECHNIK
IS-58
TOP LINK COMP.00.,LTD
IS-20
TP ENTERPRISE LTD
IS-68
TRIANGLE DIGITAL SERV..LTD IS-76
TWINHEAD
IS-38,39
USA SOFTWARE
IS- 19
V.D.S. SPA
IS- 55

Inquiry No.

•
•
•
•
•
•

ARNET
BYTEWEEK
C + + REPORT
COMPUTER SOLUTIONS
COMPUTER SOLUTIONS,N W
COMPUTER SUPPORT CORP

IS
IS
IS
IS
IS
IS

IS
IS
IS

REGIONAL SECTIONS
Midwest
551
552
553
554
555
558
559
560
563
564
587
568
589
570
572

577
578
579
540
581
582
•
•

72 MW1-16

BSI
MW- 13
BSI
MW- 13
DERBYTECH COMPUTERS
MW- 16
DERBYTECH COMPUTERS
MW- 16
ESI/CAD WAREHOUSE
MW-4
ESI/CAD WAREHOUSE
MW-4
IME COMPUTERS
MW-2
IME COMPUTERS
MW-2
IRIS SOFTWARE PRODUCTS
MW-3
IRIS SOFTWARE PRODUCTS
MW-3
MICON COMPUTERS
MW- 1
MICROCOM COMPUTERS
MW- 11
MYODA,INC
MW-8,9
MYODA,INC
MW-8,9
UNITED INNOVATIONS
MW-5

Northeast
INT'L DIRECT RESPONSE POSTCARDS

Page No.

• GATEWAY 2000
• REASONABLE SOLUTIONS
• TOUCHBASE SYSTEMS

72 NE1-24

ADI CORP
NE-3
BITWISE DESIGNS,INC
NE- 11
BITWISE DESIGNS,INC
NE- 11
BRIGHTBILL-ROBERTS
NE-6
BSI
NE- 19
BSI
NE- 19
BYTE CARD DECK
NE- 14
COMPUTER GRAPHICS SHOW 01 NE- 15

Inquiry No.
611
612
583
584
585
586
587
588
589
590
593
594
595
596
597
598
599
602
'
605
606
607
609
610

Pacific Coast
613
614
615
616
617
618
619
620
623

Page No.

COMPUTER PERIP. DIRECT.INC NE-21
COMPUTER PERIP. DIRECT,INC NE-21
COMPUTER SALES PROF INC NE-9
COMPUTER SALES PROF INC NE-9
COMPUTER SALES PROF INC NE- 13
COMPUTER SALES PROF INC NE- 13
DERBYTECH COMPUTERS
NE- 24
DERBYTECH COMPUTERS
NE- 24
ESI/CAD WAREHOUSE
NE-4
ESI/CAD WAREHOUSE
NE-4
FD MICROSYSTEMS
NE-7
FD MICROSYSTEMS
NE-7
GLASGAL COMM.,INC
NE-23
H.00 COMPUTER PRODUCTS NE- 17
H.00 COMPUTER PRODUCTS NE- 17
IME COMPUTERS
NE-2
IME COMPUTERS
NE-2
MANCHESTER EQUIPMENT
NE- 1
MANCHESTER EOUPMNT 72NE-A,B
MICROCOM COMPUTERS
NE- 18
MYODA.INC
NE- 10
MYODA,INC
NE- 10
PACE UNIVERSITY..
NE-5
SIMPLE TECHNOLOGYINC
NE- 14

Inquiry No.
624
625
626
629
630
637
838
631
634
•
639
640
642
643
644
645
646

72 PC1-24

ADI CORP
BRIGHTBILL-ROBERTS
BSI
BSI
DERBYTECH COMPUTERS
DERBYTECH COMPUTERS
ESI/CAD WAREHOUSE
ESI/CAD WAREHOUSE
H.00 COMPUTER PRODUCTS

H.00 COMPUTER PRODUCTS PC- 13
IME COMPUTERS
PC- 15
IME COMPUTERS
PC- 15
IRIS SOFTWARE PRODUCTS . PC- 3
IRIS SOFTWARE PRODUCTS
PC- 3
MACWORLD EXPO
PC-9-11
MACWORLD EXPO
PC-9-11
METAWARE,INC
PC- 17
MICROCOM COMPUTERS .
PC- 19
MICROCOMPUTER MKTG.CNCL PC-23
MYODA,INC
PC- 21
MYODA,INC
PC- 21
PROSPERO SOFTWARE,INC
PC-2
PROSPERO SOFTWARE.INC
PC-2
STRATEGIC MAPPING
PC- 15
VERIDATA
PC- 5
VERIDATA
PC-5

South
651
652
655
658
659
660
661
656
657
664
665
666
667
672
673
674

PC- 1
PC- 7
PC-6
PC-6
PC-24
PC- 24
PC-4
PC-4
PC- 13

Page No.

72 S01-16
BSI
$O-3
BSI
SO-3
CHAUMONT & ASSOCIATES
SO-5
DERBYTECH COMPUTERS .
SO- 18
DERBYTECH COMPUTERS
SO- 16
ESI/CAD WAREHOUSE
SO-4
ESI/CAD WAREHOUSE
SO-4
EXPO BUSINESS SYSTEMS
SO-7
EXPO BUSINESS SYSTEMS
SO-7
ED MICROSYSTEMS
SO- 1
FD MICROSYSTEMS
SO- 1
IME COMPUTERS
SO-2
IME COMPUTERS
SO-2
MICROCOM COMPUTERS
SO- 13
MYODA.INC
SO-8,9
MYODA,INC
SO-8,9
•Correspond directly with company.
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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
926
ADD INS
38 ADVANCED MICRO DEVICES 203
23 AMERICAN ADVANTECH
388
23 AMERICAN ADVANTECH
388
23 AMERICAN ADVANTECH
388
363 AMT INTL
402
360 ANN &ANTHONY (DM)
397
43 BAY TECHNICAL ASSOCIATES .. 168C
44 BAY TECHNICAL ASSOCIATES .. 188C
46 BINARY DATA ACQUISITION CORP 389
83 CAPITAL EQUIPMENT CORP
88
64 CAPITAL EQUIPMENT CORP
89
413 COMPEX
IS-53
414 COMPEX
1S-53
74 COMTROL CORP.
122,123
89 DIGIBOARD
211
98 DISTRIBUTED PROCESSING TECH 127
99 DISTRIBUTED PROCESSING TECH 127
121 GENOA
252
123 GRAPHIC SOFTWARE SYSTEMS 284
124 GRAPHIC SOFTWARE SYSTEMS 284
133 HERCULES COMP.TECH
108
134 HIGH RES TECHNOLOGIES .. . 391
135 HOMESMART COMPUTING
399
146 INTEL CORP.
83-65
147 INTEL CORP.
83-65
150 10 TECH
397
1S-27
438 JC INFO SYSTEMS CORP
169 LINK COMPUTER GRAPHICS .. 384
•MICROWAY
169
189 MICROWAY
234
190 MICROWAY
234
•MICROWAY
284
193 MYLEX CORP.
103
184 MYLEX CORP.
103
361 OMNITRONIX,INC
389
231 PERCEPTIVE SOLUTIONS,INC 81
232 PERCEPTIVE SOLUTIONS,INC . 81
240 QUA TECH INC
370
241 QUA TECH,INC
370
370
242 QUA TECH,INC
243 QUA TECH,INC
370
244 QUA TECH,INC
370
245 QUA TECH,INC
370
246 QUA TECH,INC
370
247 QUA TECRINC
370
248 QUA TECH,INC
370
271 R&R ELECTRONICS
399
388
284 SILICON SHACK LTD
301 TECHNOLOGY POWER ENTER 388
308 THE PERISCOPE COMPANY. 348
309 THE PERISCOPE COMPANY. 343
480 TP ENTERPRISE LTD.
IS-68
464 TRIANGLE DIGRAL SERVICES LTDIS-76
326 TRUEVI SION, INC .
285
327 TRUEVISION.INC.
285
330 UNICORE SOFTWARE
287
335 UPGRADES,ETC
399
162 VIEWSONIC
274
163 VIEWSONIC
274
467 V.D.S. SPA
1S-55
927
DRIVES
401 3EST USA
IS-76
187 MICRO SOLUTIONS COMP. PROD . 315
328 TULIN CORPORATION
330
928
FACSIMILE
164 KNAPCO
389
165 KNAPCO
389
GRAPHICS TABLETS
929
284 SUMMAGRAPHICS
262
295 SUMMAGRAPHICS
262
296 SUMMAGRAPHICS
262
930
HARDWARE PROGRAMMERS
23 AMERICAN ADVANTECH
388
23 AMERICAN ADVANTECH
388
23 AMERICAN ADVANTECH
388
•BINARY TECHNOLOGY.INC . 400
53 BP MICROSYSTEMS
402
82 C&J MICRONICS
405
127 GTEK,INC
226
128 GTEK,INC
226
169 LINK COMPUTER GRAPHICS 384
172 LOGICAL DEVICES,INC
400
173 LOGICAL DEVICES,INC
400
207 NOHAU CORP
360
410
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Inquiry No.

Page No.

297 SUNRISE ELECTRONICS,INC 389
462 TERRA DATENTECHNIK
1S-58
343 XELTEK
399
931
INSTRUMENTATION
102 ELEXOR ASSOCIATES,INC. .. . 391
200 NATIONAL INSTRUMENTS
CIII
932
KEYBOARDS/MICE
84 DATALUX
188D
85 DATALUX
1680
429 GTCO
IS-69
430 GTCO
1S-89
160 KEA SYSTEMS
389
174 LOGITECH,INC.
44,49
175 LOGITECH,INC.
43,49
176 LOGITECH,INC.
225
177 LOGITECH,INC.
225
•MICROSOFT
89
208 NORTHGATE COMPUTER SYS. 238,239
233 PERCON
383
344 ZENY COMPUTER SYS INC. . . 120
933
MASS STORAGE
17 AK SYSTEMS
388
83 DATA STRATEGIES INT'L
405
112 FLAGSTAFF ENGINEERING
302
425 FLAGSTAFF ENGINEERING .. IS-46
359 I.E.F.
331
187 LAGUNA CONVERSION SYSTEMS 402
187 MICRO SOWTIONS COMP. PROD . 315
188 MICROPROCESSORS UNLIMITED 399
222 OVERLAND DATA
384
231 PERCEPTIVE SOLUTIONS,INC . . 81
232 PERCEPTIVE SOLUTIONS,INC . 81
234 PINNACLE MICRO
107
251 OUALSTAR CORPORATION ... 402
459 TEAC
IS-24
934
MISCELLANEOUS
18 ALPHA PRODUCTS
403
76 COVOX.INC.
383
77 COVOX INC
383
MW-2
559 ME COMPUTERS
560 ME COMPUTERS
MW-2
598 ME COMPUTERS
NE-2
599 ME COMPUTERS
NE-2
825 ME COMPUTERS
PC-15
626 ME COMPUTERS
PC-15
666 ME COMPUTERS
SO-2
667 ME COMPUTERS
SO-2
144 NTEGRAND
202
434 0ENGINEERING
18-21
435 QENGINEERING
IS-21
201 NCI
385
202 NCI
385
205 NO NOISE,INC
214
206 NO NOISE,INC
214
•PACIFIC DATA PRODUCTS .. 323
299 TALKING TECHNOLOGY,INC. 405
382 TWIX INT'L
397
331 UNICORN ELECTRONICS
386
346 Z-WORLD ENGINEERING
389
347 Z-WORLD ENGINEERING
389
935
MODEMS/MULTIPLEXORS
43 BAY TECHNICAL ASSOCIATES 168C
44 BAY TECHNICAL ASSOCIATES 168C
71 COMPUCOM
385
72 COMPUTER PERIPHERALS
224
118 GALACTICOMM
52,53
132 HAYES
71
350 INTEL CORP.
82,83
351 INTEL
82,83
235 PRACTICAL PERIPHERALS
29
317 TOUCHBASE SYSTEMS.INC
74
339 VERMONT CREATIVE SOFTWARE 35
936
MONITORS
613 ADI CORP.
PC- 1
577 ADI CORP.
NE-3
422 ETAP
IS-47
141 IYAMA ELECTRIC CO.,LTD.
A168
559 ME COMPUTERS
MW-2
560 ME COMPUTERS
MW-2
593 ME COMPUTERS
NE-2
599 ME COMPUTERS
NE-2
625 ME COMPUTERS
PC- 15
626 ME COMPUTERS
PC- 15
686 ME COMPUTERS
SO-2
667 ME COMPUTERS
SO-2
433 NTERQUAD LTD
IS-5
195 NANAO
304

Inquiry No.

Page No.

196 NANAO
304
30,31
203 NEC HOME ELECTRONICS
•OPTIQUEST
265
219 OPTIQUEST
267
267
220 OPTIQUEST
IS-7
446 PHILIPS
162 VIEWSONIC
274
183 VIEWSONIC
274
937
NETWORK HARDWARE
43 BAY TECHNICAL ASSOCIATES .. 168C
44 BAY TECHNICAL ASSOCIATES .. 168C
399 BUFFALO PRODUCTS
351
•CLEO COMMUNICATIONS,INC
124
74 CONTROL CORP.
122,123
78 CSS LABS
324,325
79 CSS LABS
324,325
418 CYBEX CORPORATION
IS-60
89 DIGIBOARD
211
98 DISTRIBUTED PROCESSING TECH 127
99 DISTRIBUTED PROCESSING TECH 127
•ELONEX
15-61
113 FLYTECH TECHNOLOGIES
51
432 INES GMBH
IS-70
183 MEASUREMENT &CTRL. SYS . 384
384
184 MEASUREMENT & CTRL. SYS
•PACIFIC DATA PRODUCTS
196
447 PHILIPS PERIPHERALS
18-29
261 RAINBOW
15
262 RAINBOW
15
267 ROCHELLE COMMUNICATIONS 383
268 ROCHELLE COMMUNICATIONS
383
310 THE SOFTWARE LINK
223
311 THE SOFTWARE LINK
223
93$
PRINTERS/PLOTTERS
•HEWLETT-PACKARD PERIP. 138,139
•HEWLETT-PACKARD PERIP. 194,195
136 HOUSTON INSTRUMENT
295
137 HOUSTON INSTRUMENT
295
138 HOUSTON INSTRUMENT
295
IS-13
444 MINOLTA GMBH
217 OKIDATA
154,155
•PACIFIC DATA PRODUCTS
196
224 PANASONIC DOT MATRIX PRTR . 37-39
225 PANASONIC LASERPFIINTER . 90-92
230 PENTAX TECHNOLOGIES
163
458
IS-78
302 TEKTRONIX
170,171
303 TEKTRONIX
170,171
572 UNITED INNO VATIONS
MW-5
345 ZERICON
315
939
PRINTER RIBBONS/SUPPLIES
PACIFIC DATA PRODUCTS . 323
940
SCANNERS/IMAGE PROCESSORS
41 BARCODE INDUSTRIES
198
42 BARCODE INDUSTRIES
198
88 DEI
354
•EPSON AMERICA
22,23
941
SOFTWARE SECURITY
404 ALADDIN
IS-65
424 FAST ELECTRONIC
IS-40
122 GLENCO ENGINEERING
278
135
249 PROTECH MARKETING
250 PROTECH MARKETING
135
942
SYSTEMS
12 ABTECH,INC
332
13 ABTECH,INC
332
IS-2
402 ACER
403 AGC
IS-59
19 ALR
23
20 ALA
2,3
21 ALTEC
100
22 ALTIMA SYSTEMS.INC.
249
26 AMERICAN MITAC
333
•APPLE COMPUTER
25
•APPLE COMPUTER
26,27
35 ARLINGTON ELECTRONICS
397
578 BITWISE DESIGNS,INC.
NE-11
579 BITWISE DESIGNS,INC.
NE-11
551 BSI
MW-13
552 BSI
MW-13
581 BSI
NE-19
582 BSI
NE-19
615 BSI
PC-6
616 BSI
PC-6
651 BSI
SO-3
652 BSI
SO-3

Inquiry No.

Page No.

65 CDA COMPUTER SALES
109
655 CHAUMONT &ASSOCIATES .. SO-5
66 CLUB AMERICAN TECHNOLOGY . 185
•COMPAQ COMPUTER
272,273
•COMPUADD
104A-D
200A-D
•COMPUADD
583 COMPUTER SALES PROF. INC. NE-9
584 COMPUTER SALES PROF. INC. NE-9
585 COMPUTER SALES PROF. INC. NE-13
586 COMPUTER SALES PROF. INC. NE-13
86 DELL COMPUTER CORP. .
CII, 1
553 DERBYTECH COMPUTERS
MW- 16
554 DERBYTECH COMPUTERS .... MW-16
587 DERBYTECH COMPUTERS.. NE-24
588 DERBYTECH COMPUTERS.. NE-24
617 DERBYTECH COMPUTERS.. PC-24
618 DERBYTECH COMPUTERS.. PC-24
658 DERBYTECH COMPUTERS.. SO- 16
659 DERBYTECH COMPUTERS. SO- 16
'ELONEX
IS-61
105 ERGO COMPUTING
217
555 ESI/CAD WAREHOUSE
MW-4
558 ESI/CAD WAREHOUSE
MW-4
589 ESI/CAD WAREHOUSE
NE-4
590 ESI/CAD WAREHOUSE
NE-4
619 ESI/CAD WAREHOUSE
PC-4
620 ESI/CAD WAREHOUSE
PC-4
660 ESI/CAD WAREHOUSE
SO-4
661 ESI/CAD WAREHOUSE
SO-4
352 EVEREX SYSTEMS
218,219
67
109 FALCO DATA PRODUCTS
593 FD MICROSYSTEMS
NE-7
594 FD MICROSYSTEMS
NE-7
664 FD MICROSYSTEMS
SO- 1
685 FD MICROSYSTEMS
SO- 1
113 FLYTECH TECHNOLOGIES
51
•GATEWAY 2000
32A-D
427 GOLDSTAR TECHNOLOGY .. IS-22,23
596 H.00 COMPUTER PRODUCTS . NE-17
597 H.00 COMPUTER PRODUCTS . NE-17
623 H.00 COMPUTER PRODUCTS PC-13
624 H.00 COMPUTER PRODUCTS . PC-13
' BM PS/2
260,261
139 BM WORKSTATION
12,13
559 ME COMPUTERS
MW-2
580 ME COMPUTERS
MW-2
598 ME COMPUTERS
NE-2
599 ME COMPUTERS
NE-2
025 ME COMPUTERS
PC- 15
626 ME COMPUTERS
PC- 15
666 ME COMPUTERS
SO-2
667 ME COMPUTERS
SO-2
356 NTEL CORP.
148,149
357 NTEL CORP.
148,149
353 VERSON COMP.CORP.
176,177
155 JAMECO
42,43
157 JEMINI ELECTRONICS
402
164 KNAPCO
389
165 KNAPCO
389
•MANCHESTER EQUIPMENT 72NE-A,B
602 MANCHESTER EQUIPMENT . NE-1
185 MEGATEL COMPUTER CORP. . 344
186 METRA INFORMATION SYSTEMS . 335
MW- 1
567 MICON COMPUTERS
568 MICROCOM COMPUTERS .. MW-11
605 MICROCOM COMPUTERS .. NE- 18
634 MICROCOM COMPUTERS .. PC- 19
672 MICROCOM COMPUTERS .. SO-13
569 MYODA INC
MW-8,9
570 MYODA INC
MW-8,9
606 MYODA, I
NC
NE-10
607 MYODA,INC
NE-10
839 MYODA,INC
PC-21
640 MYODA, I
NC
PC-21
673 MYODA.INC
SO-8,9
674 MYODA INC
80-8,9
209 NORTHGATE COMPUTER SYS 240,241
210 NORTHGATE COMPUTER SYS. 242,243
211 NORTHGATE COMPUTER SYS. 244,245
212 NORTHGATE COMPUTER SYS. 204,205
213 NORTHGATE COMPUTER SYS. 310,311
258 RADIO SHACK
aV
282 SHARP ELECTRONICS
296
457 SOLO UNIBIT
1S-57
290 STANDARD COMPUTER
68,89
334
298 SUPERSOFT
300 TANGENT COMPUTER
257
306 TEXAS MICROSYSTEMS. 180,181
• TEXAS MICROSYSTEMS . . 180A-B
463 TOP LINK COMP.00.,LTD.
IS-20
314 TOSHIBA
56,57
315 TOSHIBA
56,57
325 TRISTAR COMPUTER
18
465 TWINHEAD
IS-38,39
645 VERIDATA
PC-5
848 VERIDATA
PC-5

READER
SERVICE
Inquiry No.

Page No.

Inquiry No.

•Correspond directly with company.

Pups No.

Inquiry No.

Page No.

Inquiry No.

Pegs No.

111 FIRST SOURCE INTERNATIONAL
365
117 GALAXY ELECTRONICS,INC.
400
428 GREY MATTER
IS- 71
51 BORLAND INTERNATIONAL
11
943
596 H.00 COMPUTER PRODUCTS . NE- 17
49 BLAST/COMM RESEARCH GROUP 357
52 BORLAND INTERNATIONAL
11
597 H.00 COMPUTER PRODUCTS . NE- 17
14 ACCUMATION,INC.
384
50 BLASTICOMM.RESF_ARCH GROUP 357
118 GCOM,INC
399
431 IMS/FINATOR
15-60
15 ACCUMATION,INC.
384
126 COMMUNIQUE FAX 9600
96
197 NANTUCKET CORPORATION
230
149 INTEL CORP/DEV.TOOLS
372
103 EMERSON UPS
199
100 DIVERSIFIED COMPUTER SYSTEMS388
196 NANTUCKET CORPORATION
231
153 I.C.EXPRESS
388
104 EMERSON UPS
199
115 FTP SOFTWARE
340
• SOFTWARE DEVELOPMENT SYS IS- 35
151 I.S.C. POWER SYSTEMS . . 130,131
164 KNAPCO
389
323 TRITON TECHNOLOGIES
320
• TEXAS INSTRUMENTS
16,17
154 JADE COMPUTER
390
389
165 KNAPCO
324 TRITON TECHNOLOGIES
320
226 PARA SYSTEMS/NC
77
155 JAMECO
42,43
962
UNIX/OTHER — LANGUAGES
6 JDR MICRODEVICES
413-416
228 PC POWER 8COOLING
288
954
IBAVMSDOS GRAPHICS
7 JDR MICRODEVICES
413-416
229 PC POWER 8COOLING
288
' BINARY TECHNOLOGY.INC
400
• MARK WILLIAMS COMPANY
75
469 ART MACHINES
IS-76
67 CNS,INC.
330
181 MARYMAC INDUSTRIES
391
150
36 ASHTON-TATE
107 FAIRCOM CORP.
118
440 MAYFAIR MICROS
IS-37
150
37 ASHTON-TATE
108 FAIRCOM CORP.
118
568 MICROCOM COMPUTERS .. MW- 11
45 BELL ATLANTIC
227
631 METAWARE,INC.
PC- 17
605 MICROCOM COMPUTERS .. NE- 18
441 MICROGRAFX
IS-31
634 MICROCOM COMPUTERS .. PC- 19
SOFTWARE
214 NOVA INC
287
963
UNIX/OTHER — UTILITIES
672 MICROCOM COMPUTERS . SO- 13
227 PATTON & PATTON
397
• MICROCOMPUTER MKTG CNCL. PC-23
252 QUARTERDECK
215
COBALT
BLUE
IS-78
470
188 MICROPROCESSORS UNLIMITED 399
286 SOFTWARE Pt/BUSHING CORP . 236,237
76
944
APPLE/MAC APPLICATIONS
125 OREEN VIEW
569 MYODA,INC
MW-8,9
326 TRUEVISION,INC.
285
IS-44
MW-8,9
BusIness/OffIce
436 'XI LTD
327 TRUEVISION,INC.
285
570 MYODA,INC
NE- 10
338 VENTURA PUBLISHER
7
606 MYODA,INC
NE- 10
114 FOX SOFTWARE
104
607 MYODA,INC
PC- 21
644 STRATEGIC MAPPING
PC- 15
955
IBM/MSDOS — LAN
539 MYODA,INC
964 DESKTOP PUBLISHING
PC-21
640 MYODA,INC
9
101
ELEX
INFORMATION
SYS
347
673 MYODA,INC
SO-8,
IS- 72
945
APPLE/MAC APPLICATIONS
442 MICROPRESS
280 SERVER TECHNOLOGY
126
674 MYODA,INC
SO- 8,9
Scientlfic/TechnIcal
IS-72
443
MICROPRESS
281 SERVER TECHNOLOGY
126
199 NATIONAL INSTRUMENTS
372
129
269 ROSE ELECTRONICS
204 NEVADA COMPUTER .
387
7
274 SAS INSTITUTE/NC
353
338 VENTURA PUBLISHER
956
IBAVMSDOS LANGUAGES
205 NO NOISE,INC
214
946
APPLE/MAC APPLICATIONS
206 NO NOISE,INC
214
67 CNS.INC.
330
Miscellaneous
212 NORTHGATE COMPUTER SYS. 204,205
965
EDUCATIONAL/
423 EXPERT SYSTEMS LTD
IS-66
208 NORTHGATE COMPUTER SYS. 238,239
107 FAIRCOM CORP.
118
270 ROY KORE
84
209 NORTHGATE COMPUTER SYS. 240,241
INSTRUCTIONAL
108 FAIRCOM CORP.
118
644 STRATEGIC MAPPING
PC- 15
210 NORTHGATE COMPUTER SYS. 242,243
350
168 LAHEY
211 NORTHGATE COMPUTER SYS. 244,245
8 ABACUS SOFTWARE,INC
167
• MICROSOFT
147
947
APPLE/MAC COMMUNICATIONS
213 NORTHGATE COMPUTER SYS 310,311
9 ABACUS SOFTWARE,INC ...
167
191 MIX SOFTWARE
367
• PC CONNECTION
110,111
28
ANNABOOKS
120
451 PROLOG DEVELOPMENT..
IS- 10
49 BLAST/COMM RESEARCH GROUP 357
• PC CONNECTION
112,113
• BYTE BACK ISSUES
IS- 54
452 PROLOG DEVELOPMENT..
IS- 10
50 BLAST/COMM RESEARCH GROUP 357
• PC CONNECTION
114
•
BYTE
CARD
DECK
NE14
348 PSEUDOCORP
400
• PC CONNECTION
115-117
• BYTE SUB MESSAGE
IS-84
279 SEOUITER SOFTWARE,INC.
220
948
APPLE/MAC LANGUAGES
448 PROGRAMMERS ODYSSEY.. IS- 18
• BYTE SUB SERVICE
1S-66
292 STONY BROOK SOFTWARE
102
236 PROGRAMMER'S CONNECTION
372
• CCMI
344
COPIA INTERNATIONAL LTD
332
293 STONY BROOK SOFTWARE
102
237 PROGRAMMER'S PARADISE . . . 59
• COMPUTER GRAPHICS SHOW 91
NE- 15
461 TERRA DATENTECHNIK
IS- 70
238 PROGRAMMER'S PARADISE .. 60,61
161 KEITHLEY METRABYTE
391
949
IBM/MS(30S APPLICATIONS
312 THE VVHITEWATER GROUP
280
• PROGRAMMER'S SHOP . 186,187
637 MACWORLD EXPO
PC- 9,11
Business Office
• ZORTECH
41
• PROGRAMMER'S SHOP . 186,189
638 MACWORLD EXPO
PC- 9,11
• ZORTECH
95
257 RAD DATA COMMUNICATIONS,INC. 372
609 PACE UNIVERSITY
NE- 5
33 ARC TANGENT,INC
402
271 RAM ELECTRONICS
399
UNIXWORLD
393
•
957
IBM/98300S
UTILITIES
34 ARC TANGENT,INC
402
368
278 SCOTTSDALE SYSTEMS
• UNIXWORLD
392A- B
417 COMPUTER SUPPORT CORP. . IS- 33
283 SHECOM COMPUTERS,INC. .
392
340 WIESEMANN & THEIS GMBH
391
10 ABACUS SOFTWARE,INC
175
• COPIA INTERNATIONAL LTD.
332
454 SIMPLE TECHNOLOGY,INC. . IS-79
11
ABACUS
SOFTWARE,INC
175
358 COREL SYSTEMS
291
610 SIMPLE TECHNOLOGY,INC. . .
NE- 14
• AVOCET SYSTEMS
80
101 ELEX INFORMATION SYS
347
285 SN'W ELECTRONICS
271
47 BLACK & WHITE INTERNATIONAL 271
966
MAIL ORDER/RETAIL
114 FOX SOFTWARE
104
6
455 SOFT WAREHOUSE EURDPE GMBH IS-28
48 BLAISE
426 GAMMA PRODUCTIONS
IS- 34
• SOFTLINE
reas
580 BRIGHTBILL-ROBERTS
NE-6
129 HAUPPAUGE COMPUTER WORKS 317
16 ADD ON AMERICA
405
456 SOFTWARE CONSTRUCTIONCO..LTD.B187
614 BRIGHTBILL-ROBERTS
PC-7
405 AMOS LTD
IS- 48
130 HAVENTREE SOFTWARE
207
288 SPECIALIZED PRODUCTS CO.
372
409 CLARION SOFTWARE
IS- 9
131 HAVENTREE SOFTWARE
207
407 ATICO
IS-62,63
08,89
290 STANDARD COMPUTER
410 CLARION SOFTWARE
IS- 9
340
142 JETFORM
40 B & B ELECTRONICS
400
305 TELEPHONE PRODUCT CENTER . 398
423
EXPERT
SYSTEMS
LTD
1S-66
56 BUSINESSLAND DIRECT ..
372
143 JETFORM
340
307 THE CARD SHOP
372
125
VIEW
76
367 LEXPERTISE
363
404
383
58 BZ TECHNICAL
316 TOTE-A-LAP
563 RIS SOFTWARE PRODUCTS... MW- 3
401
368 LEXPEFMSE
363
59 H&C MICROSYSTEMS
397
322
TREND
SYSTEMS,INC
564 RIS SOFTWARE PRODUCTS.
180 MAP INFO
128
80 B&C MICROSYSTEMS
397
394,395
332 UNITEX
629 RIS SOFTWARE PRODUCTS
PC- 3
• MICROSOFT
97-99
61 BAC MICROSYSTEMS
399
333 UNITEX
630 RIS SOFTWARE PRODUCTS
PC- 3
• ORACLE
145
655 CHAUMONT & ASSOCIATES
SO- 5
334 UNIVERSAL MEMORY PRODUCTS 362
152 TR
391
• PROGRAMMER'S SHOP
168,187
68 COMP USA
212
466 USA SOFTWARE
15-19
437
M.T. FRANCE
IS-72
• PROGRAMMER'S SHOP .
188,169
415 COMPUCLASSICS
IS- 51
166
KNOWLEDGE
GARDEN
336
259 RAIMA CORP
47
488 COMPUSAVE INTL
IS- T7
178 MAGEE ENTERPRISES,INC
210
611 COMPUTER PERIP. DIRECT,INC NE21
260 RAIMA CORP
87
210
MISCELLANEOUS
179 MAGEE ENTERPRISES,INC
264 RECITAL CORPORATION,INC
208
967
612 COMPUTER PERIP. DIRECT,INC NE21
1849
439 MASHOV
265 RECITAL CORPORATION,INC
208
416 COMPUTER QUICK
IS- 50
215 NU-MEGA TECHNOLOGIES
78
54 BUREAU OF ELECT PUBLISHING
94
266 RECOGNITA CORP
306
583 COMPUTER SALES PROF. INC NE-9
218 OAKLAND GROUP,THE
232
55 BUREAU OF ELECT. PUBLISHING
94
584 COMPUTER SALES PROF. INC. NE-9
216
NETWORK
126
349 BYTE CATALOG SHOWCASE
372
950
IBM/VASDOS APPLICATIONS
585
COMPUTER
SALES
PROF.
INC.
NE13
445 PECAN SOFTWARE EUROPE LTD. IS-75
ScientlfIc/TechnIcal
586 COMPUTER SALES PROF. INC. NE- 13
411 COMPEX
IS-52
642 PROSPERO SOFTWARE,INC. .
PC-2
412 COMPEX
1S-52
73 COMPUTERLANE
396
643 PROSPERO SOFTWARE,INC.
PC- 2
595 GLASGAL COMM. INC.
NE-23
364 BOURBAKI,INC
352
553 DERBYTECH COMPUTERS . . . . MW- 16
255 RACINE TECHNOLOGIES
104
205 NO NOISE INC
214
554 DERBYTECH COMPUTERS.. . MW- 16
365 BOURBAKI,INC
352
256 RACINE TECHNOLOGIES
104
214
206 NO NOISE,INC.
62 CADRE TECHNOLOGIES
21
587 DERBYTECH CON
NE-24
308 THE PERISCOPE COMPANY 344
• NORTHGATE COMPUTER SYSTEMS2 47
170 LOGICAL DEV10ES,INC
400
588 DERBYTECH COMPUTERS .
NE-24
309 THE PERISCOPE COMPANY ..
3411
• PUBLISHER'S STATEMENT
290
171 LOGICAL DEVICES/NC
400
617 DERBYTECH COMPUTERS .
PC- 24
312 THE WHITEWATER GROUP . .
280
272 SAFEWARE,INC
388
178 MAGEE ENTERPRISES,INC
210
618 DERBYTECH COMPUTERS .
PC- 24
79
304 TELCON
228
316 TOUCHSTONE
179 MAGEE ENTERPRISES,INC
210
658
DERBYTECH
COMPUTERS
.
SO16
79
319 TOUCHSTONE
368 MICRONICS
190
659 DERBYTECH COMPUTERS. SO- 16
326
320 TRANS ERA
275 SCIENTIFIC ENDEAVORS
400
95 DISKCOTECH
405
326
321 TRANS ERA
276 SCIENTIFIC ENDEAVORS
400
96 DISKCOTECH
405
ON-LINE SERVICES
320
968
323 TRITON TECHNOLOGIES
277 SCIENTIFIC ENDEAVORS..
400
97 DISKETTE CONNECTION
391
320
324 TRITON TECHNOLOGIES
309
289 SPECTRUM
420
ELEX
INTERNATIONAL
IS-73
366
• BIX
299
329
TURBOPOWER
291 STATSOFT
85
555 ESUCAD WAREHOUSE
MW-4
• BIX
IS- 74
556 ESUCAD WAREHOUSE
MW-4
• BIX
IS- 80
958
UNIX/OTHER APPLICATIONS
951
lamiusoos APPLICATIONS
589
ESUCAD
WAREHOUSE
NE-4
Business Office
Miscellaneous
590 ESUCAD WAREHOUSE
NE-4
619 ESUCAD WAREHOUSE
PC-4
45 BELL ATLANTIC
227
87 DESKTOP TECHNOLOGY CORP
184
969 OPERATING SYSTEMS
620 ESI/CAD WAREHOUSE
PC-4
264 RECITAL CORPORATION/NC
208
106 EVENT HORIZONS
279
660 ES//CAD WAREHOUSE
SO-4
265
RECITAL
CORPORATION,INC
208
158 JYOS SYSTEMS,INC
200
661
D WAREHOUSE
SO-4
92 DIGITAL RESEARCH
137
658 EXPO BUSINESS SYSTEMS
SO- 7
959
UNIX/OTHER APPLICATIONS
421 ESIX SYSTEMS
IS- 43
952
IBM/MSDOS — CAD
Miscellaneous
657 EXPO BUSINESS SYSTEMS
50-7
159 KADAK PRODUCTS LTD
402
593 ED MICROSYSTEMS
NE- 7
• MARK WILLIAMS COMPANY
75
27 AMERICAN SMALL BUSINESS
259
453 SHENG LABS/NC
IS- 56
594 FD MICROSYSTEMS
NE-7
273 SANTA CRUZ OPERATION
55
39 A.M.S.
397
664 FD MICROSYSTEMS
90-1
310
THE
SOFTWARE
LINK
223
119 GENERIC SOFTWARE
283
960
UNIX/OTHER — CAD
665 FD MICROSYSTEMS
804
311 THE SOFTWARE LINK
223
120 GENERIC SOFTWARE
283
110 FIRST SOURCE INTERNATIONAL . 385
341 WINTEK CORPORATION
405
182 MATHSOFT
343
342 WINTEK CORPORATION
405
UPS

953

IBM/MSDOS COMMUNICATIONS

961 UNIX/OTHER — CROSS DEVELOPMENT
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REQUEST FREE PRODUCT INFORMATION BY FAX
Just fax this page to 1-4B-637-4343. Save time because your request for information will be
processed immediately.

o

Circle the numbers

Check off the answers to

Print your name,

below which correspond

Remove this page or

questions "A" through " E".

address, and fax number

copy this page clearly

clearly on the form.

and fax it to the number

to the numbers assigned
to advertisers and pro-

above.

ducts that interest you.

Fill out this coupon carefully. PLEASE PRINT.
Name
Title

A. What is your primary job

D. What operating systems are you currently

function/principal area of responsibility?

using? ( Check all that apply.)

(Check one.)

12 U PC/MS-DOS

ICI MIS/DP

1sE DOS + Windows

2CI Programmer/Systems Analyst

14 D OS/2

3D Administration/Management

is D UNIX

41:1 Sales/Marketing

Company

6E MacOS

5CI Engineer/Scientist
6 (11 Other

Address
City
State/Province

Zip

Country
(

17 D VAX/VMS
E. For how many people do you influence the

B. What is your level of management

purchase of hardware or software?

responsibility?

is El 1-25

70 Senior- level

19 D 26-50

8E Middle- level

zo El 51-99

9 [I Professional

21 I=1 100 or more

C. Are you a reseller ( VAR, VAD, Dealer,

)

Phone Number

(

Consultant)?

Fax Number

io

Inquiry Numbers 1-495
1

2

3

4

5

6

7

Yes

El No

Inquiry Numbers 496-990
8

9

Inquiry Numbers 991-1479

10

11

496

497

498

499

500

501

502

503

504

505

506

509

510

511

512

513

514

515

516

517

1002 1003 1004 1005 1006 1007 1008 1009 1010 1011 1012
1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023

991

992

993

994

995

996

997

998

999 1000 1001

12

13

14

15

16

17

18

19

20

21

22

507

508

23

24

25

26

27

28

29

30

31

32

33

518

519

520

521

522

523

524

525

526

527

528

34

35

36

37

38

39

40

41

42

43

44

529

530

531

532

533

534

535

536

537

538

539

1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034

45

46

47

48

49

50

51

52

53

54

55

540

541

542

543

544

545

546

547

548

549

550

1035 1036 1037 1038 1039 1040 1041 1042 1043 1044 1045

56

57

58

59

60

61

62

63

64

65

66

551

552

553

554

555

556

557

558

559

560

561

67

68

69

70

71

72

73

74

75

76

77

1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 1056

562

563

564

565

566

567

568

569

570

571

572

78

79

80

81

82

83

84

85

86

87

88

1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067

573

574

575

576

577

578

579

580

581

582

583

1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 1078

585

586

587

588

589

590

591

592

593

594

1079 1080 1081 1082 1083 1084 1085 1086 1087 1088 1089

89

90

91

92

93

94

95

96

97

98

99

584

100

101

102

103

104

105

106

107

108

109

110

595

596

597

598

599

600

601

602

603

604

605

1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100

111

112

113

114

115

116

117

118

119

120

121

606

607

608

609

610

611

612

613

614

615

616

1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111

122

123

124

125

126

127

128

129

130

131

132

617

618

619

620

621

622

623

624

625

626

627

1112 1113 1114 1115 1116 1117 1118 1119 1120 1121 1122

133

134

135

136

137

138

139

140

141

142

143

628

629

630

631

632

633

634

635

636

637

638

144

145

146

147

148

149

150

151

152

153

154

1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133

639

640

641

642

643

644

645

646

647

648

649

1134 1135 1136 1137 1138 1139 1140 1141 1142 1143 1144

155

156

157

158

159

160

161

162

163

164

165

650

651

652

653

654

655

656

657

658

659

660

1145 1146 1147 1148 1149 1150 1151 1152 1153 1154 1155

166

167

168

169

170

171

172

173

174

175

176

661

662

663

664

665

666

667

668

669

670

671

1156 1157 1158 1159 1160 1161 1162 1163 1164 1165 1166

177

178

179

180

181

182

183

184

185

186

187

672

673

674

675

676

677

678

679

680

681

682

1167 1168 1169 1170 1171 1172 1173 1174 1175 1176 1177

188

189

190

191

192

193

194

195

196

197

198

683

684

685

686

687

688

689

690

691

692

693

1178 1179 1180 1181 1182 1183 1184 1185 1186 1187 1188

199

200

201

202

203

204

205

206

207

208

209

694

695

696

697

698

699

700

701

702

703

704

1189 11901191 1192 1193 1194 1195 1196 1197 1198 1199
1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1210

210

211

212

213

214

215

216

217

218

219

220

705

706

707

708

709

710

711

712

713

714

715

221

222

223

224

225

226

227

228

229

230

231

716

717

718

719

720

721

722

723

724

725

726

1211 1212 1213 1214 1215 1216 1217 1218 1219 1220 1221

232

233

234

235

236

237

238

239

240

241

242

727

728

729

730

731

732

733

734

735

736

737

1222 1223 1224 1225 1226 1227 1228 1229 1230 1231 1232

243

244

245

246

247

248

249

250

251

252

253

738

739

740

741

742

743

744

745

746

747

748

1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243

254

255

256

257

258

259

260

261

262

263

264

749

750

751

752

753

754

755

756

757

758

759

265

266

267

1244 1245 1246 1247 1248 1249 1250 1251 1252 1253 1254

268

269

270

271

272

273

274

275

760

761

762

763

764

765

766

767

768

769

770

276

1255 1256 1257 1258 1259 1260 1261 1262 1263 1264 1265

277

278

279

280

281

282

283

284

285

286

771

772

773

774

775

776

777

778

779

780

781

1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276
1277 1278 1279 1280 1281 1282 1283 1284 1285 1286 1287

287

288

289

290

291

292

293

294

295

296

297

782

783

784

785

786

787

788

789

790

791

792

298

299

300

301

302

303

304

305

306

307

308

793

794

795

796

797

798

799

800

801

802

803

309

310

311

1288 1289 1290 1291 1292 1293 1294 1295 1296 1297 1298

312

313

314

315

316

317

318

319

804

805

806

807

808

809

810

811

812

813

814

320

321

322

323

1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309

324

325

326

327

328

329

330

815

816

817

818

819

820

821

822

823

824

825

331

332

333

1310 1311 1312 1313 1314 1315 1316 1317 1318 1319 1320

334

335

336

337

338

339

340

341

826

827

828

829

830

831

832

833

834

835

836

342

343

344

1321 1322 1323 1324 1325 1326 1327 1328 1329 1330 1331

345

346

347

348

349

350

351

352

837

838

839

840

841

842

843

844

845

846

847

1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342

353

354

355

356

357

358

359

360

361

362

363

848

849

850

851

852

853

854

855

856

857

858

364

1343 1344 1345 1346 1347 1348 1349 1350 1351 1352 1353

365

366

367

368

369

370

371

372

373

374

859

860

861

862

863

864

865

866

867

868

869

375

1354 1355 1356 1357 1358 1359 1360 1361 1362 1363 1364

376

377

378

379

380

381

382

383

384

385

870

871

872

873

874

875

876

877

878

879

880

386

1365 1366 1367 1368 1369 1370 1371 1372 1373 1374 1375

387

388

389

390

391

392

393

394

395

396

881

882

883

884

885

886

887

888

889

890

891

397

1376 1377 1378 1379 1380 1381 1382 1383 1384 1385 1386

398

399

400

401

402

403

404

405

406

407

892

893

894

895

896

897

898

899

900

901

902

408

1387 1388 1389 1390 1391 1392 1393 1394 1395 1396 1397

409

410

411

412

413

414

415

416

417

418

903

904

905

906

907

908

909

910

911

912

913

1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 1408

419

420

421

422

423

424

425

426

427

428

429

914

915

916

917

918

919

920

921

922

923

924

1409 1410 1411 1412 1413 1414 1415 1416 1417 1418 1419

430

431

432

433

434

435

436

437

438

439

440

925

926

927

928

929

930

931

932

933

934

935

1420 1421 1422 1423 1424 1425 1426 1427 1428 1429 1430

441

442

443

444

445

446

447

448

449

450

451

936

937

938

939

940

941

942

943

944

945

946

1431 1432 1433 1434 1435 1436 1437 1438 1439 1440 1441

452

453

454

455

456

457

458

459

460

461

462

947

948

949

950

951

952

953

954

955

956

957

463

464

465

1442 1443 1444 1445 1446 1447 1448 1449 1450 1451 1452

466

467

468

469

470

471

472

473

958

959

960

961

962

963

964

965

966

967

968

474

1453 1454 1455 1456 1457 1458 1459 1460 1461 1462 1463

475

476

477

478

479

480

481

482

483

484

969

970

971

972

973

974

975

976

977

978

979

1464 1465 1466 1467 1468 1469 1470 1471 1472 1473 1474

485

486

487

488

489

490

491

492

493

494

495

980

981

982

983

984

985

986

987

988

989

990

1475 1476 1477 1478 1479
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JDR Microdevices
2233 BRANHAM LANE, SAN JOSE CA 95124

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
IMB- 100
1MB-80
1MB-70

SIZE
16384x1
65536x1
65536x1
65536x1
65536x4
262144x1
262144x1
262144x1
262144x1
262144x4
262144x4
1048576x1
1048576x1
1048576x1
1048576x1

SPEED
1513ns
150ns
120ns
100ns
12Ons
150ns
120ns
10Ons
8Ons
100ns
80ns
120ns
100ns
80ns
70ns

PINS
16
16
16
16
16
16
16
16
16
20
20
18
18
18
18

SIZE
256K x9
1MB x8
1MB x9
1MB x9
1MB x9
256K X9
256K X9
1MB x9
1MB x9

SPEED
8Ons
10Ons
10Ons
8Ons
6Ons
80ns
600s
10Ons
8Ons

FOR
SIMM/PC
SIMM/MAC
SIMM/PC
SIMM/PC
SIMM/PC
SIP/PC
SIP/PC
SIP/PC
SIP/PC

• TOLL-FREE TECH SUPPORT

"rail

1'7.1

011.ix

"

_

1

ri!

PRICE
33.95
79.95
79.95
89.95
99.95
33.95
39.95
79.95
89.95

MINI 25MHz 386

8

799

•NORTON 5126.6 • LANDMARK AT SPEED 30.1
THE FASTEST NON-CACHING MOTHERBOARD THAT
WE TESTED."-BYTE MAGAZINE, APRIL 1.990.
• MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATES
•SOCKETED FOR 80387 COPROCESSOR
• USES BONS 256K OR 1MB SIMM/DIP RAMS
• 161.113.RAM CAPACITY: 8MB ON BOARD, 8MB USING
OPTIONAL RAM CARD ( OKB INSTALLED)
•ON- BOARD RAM: 1f2MB USING 4/8 28641 SIMMS OR 4/8MB
USING 4/8 1MB SIMMS • FIVE 16- BIT SLOTS, TWO 8-B111
SLOTS, ONE 32-BIT SLOT FOR PROPRIETARY RAM CARD
•AMI BIOS • SIZE: 8.5 X 13'

MATH CO-PROCESSORS
5MHz
89.95
8087
8087-2
8MHz
129.95
10 MHz
169.95
8087-1
12MHz
247.95
80287-XLT
6/8/10/12 MHz 247.95
80287- XL
16 MHz
35995
80387-16
80387- SS
16 MHz
319.95
80387-SX20
20 MHz
399.95
80387-16
16 MHz
35995
80387-20
20 MHz
39995
80387-25
25 MHz
499.95
80387-33
33MHz
649.00
'FOR COMPAQ LTE/286. TANDY 2800
- FOR ALL OTHER 286- BASED SYSTEMS

• 1 YEAR WARRANTY

f

SIMM/SIP MODULES
PART*
41256A9B-80
421000A8B-10
421000A9B-10
421000A9B-80
421000A9B-60
256K9SIP-80
2561(951P-60
L....
1MBx9SIP-10
1MBOSIP-80

• 30-DAY MONEY BACK GUARANTEE

•jjj U-fi-L:..-;
11'3U.!1;1!)

tr)

PRICE
149
/ 49
/ 89
3.39
3.95
1.95
2.15
2.25
2.75
8.95
9.95
7.95
8.35
9.95
10.75

BUY WITH CONFIDENCE FROM !DR!

inter

MCT-M386-25

$ 199 $$

•NORTON SI 14.3 • LANDMARK AT SPEED 16.5
•STANDARD 8088 LAYOUT
•286- COMPATIBLE • 6/12.5MHz KEYBOARD SELECT SPEEDS
• EXPANDABLE TO 41,411 ON BOARD; 512K/1 MB USING 18/36
256KX1 DRAMS; 2/4MB USING 18/36 1MBX' DRAMS jOKB
INSTALLED)
• MEMORY SPEED. 12ONS FOR 1WAIT, 100N6 FOR 0 WAIT
MCT-M286-12

$199.95

$7

MCT-M386-M25

5 YEAR

12.5MHz 286

PROPRIETARY RAM CARD

$1
9
1 95
00

1/2MB USING 36/72 2561151 DRAMS OR 4/8MB USING 36/72
IMBX1 DRAMS

WARRANTY
WITH MANUAL &
SOFTWARE GUIDE

33MHz CACHE 386

$ 1495

•NORTON 5145.9 • LANDMARK AT SPEED 50.8
•33MHz 80386 CPU • 64K ZERO WAIT STATIC RAM CACHE
• 1/2/4/SMB ON- BOARD RAM USING BONS SIMMS
(OKB INSTALLED)
• 1/2MB USING 4/8 256K SIMMS OR 4/8MB USING 68 1MB
SIMMS • SOCKETED FOR 80387-33 MATH CO-PROCESSOR
•8EXPANSION SLOTS (ONE 32-1317, SIX 16-BIT, DNE 8-B1r)
•AMI BIOS ASSURES IBM COMPATIBILITY
•8/33MHz KEYBOARD ADJUSTABLE SPIMOS

CYRIX CO-PROCESSORS
STATE-OF-THE-ART TO SAVE YOU LONGEVITY WORRIES!
MANUAL 8 SOFTWARE GUIDE. FULL 5-YEAR GUARANTEE!
83138746 16 MHz ... $299.95
83D87-33
33MHz .. 549.00
83D87-20 20 MI-. z
349.95
83S87-16 (SX) 16MHz .. 269.95
83D87-25 25MHz
439.95
83S87-20 (SO) 20MHz .. 329.95

MCT-386MBC-33

$ 1495.00

MCT-386MBC-25 25MHZ VERSION ...................... $999.00

1MINI 25MHz
CACHE 386

eertc,eir
HIGH-TECH
SPOTLIGHT
Inow feel comfortable publicly recommending
CCITT V.32 and MNP communications protocols!
CCITT V.32 Is a description of the electrical signals used over phone lines to move data. The
CCITT is an international committee that refines the
input from many modem industry experts into one
accepted standard. Sometimes users or industry
experts reject the efforts of standards committees
and follow a single industry leader (as was the case
with the IBM PC). Here, the committee prevailed.
The Microcom Network Protocol (MNP) is the
product of 1company's efforts to fix data errors and
improve transmission efficiency. They've made their
protocol available to others for a fee, and have
been accepted by users en mass. The committee
approach has not worked well In this area.
MNP-5 is an implementation of the protocol that
insures reliable data transfer and compresses data
at a rate of about 2 to 1. Thus, a modem operating
at 9600 BPnS ( bits per second) provides a data
transfer rate of approximately 19200 BPS-about 16
times the rate of older 1200 BPS standards!
For we end users, how standards are created Is
of passing interest-we want solid ones that won't
be soon obsolete. CCITT V.32 and MNP-5 will be
around for a long, long time.
Derick Moore, Director of Engineering
ction on the next page

IIMIZ11111

CUSTOMER SERVICE

800-538-5001

F-1

TECHNICAL SUPPORT 800-538-5002

Circle 6on Reader Service Card (RESELLERS: 7)

s1299
WAN RAM CARD

•NORTON SI 30.5 • LANDMARK AT SPEED 40.7
•25M1-z80386 • REQUIRES 1OF THE RAM CARDS BELOW
•SHADOW RAM FOR ROM BIOS
•MEMORY CACHING FOR SUPERIOR PERFORMANCE
•MEMORY INTERLEAVING FOR NEAR 0 WAIT STATE
OPERATION (8BANKS OF MEMORY REQUIRED)
•SOCKETED FOR 80387 OR WEITEK 3167 COPROCESSORS
MCT-C386-25

$1199.00

RAM CARD (REQUIRED FOR OPERATION):
1/2/4/8/16 MB USING 25616 OR 1M13 SIMMS (OK INSTALLED)
MCT-C386-M16
$99.95

486 FROM A.I.R.

$
2999

•LANDMARK AT SPEED 113.2
YOUR POWER SOLUTION FOR CAD/CAM/CAE WORKSTATIONS, AS WELL AS LAN SERVER APPLICA1 IONS!
•DESIGNED FOR MULTI-TASKING 8 MULTI-USER APPLICATIONS REQUIRING UNIX OR XENIX • INTEL 80486 CHIP HAS
A BUILT-IN MATH CO- PROCESSOR 88K OF RAM CACHE
•INTEL 80486-25 CPU • EXPANDABLE TO 16MB ON BOARD
(OK INSTALLED) • SOCKETED FOR AWEITEK 4167 MATH
CO- PROCESSOR • SUPPORTS SHADOW RAM WITH
INTERNAL CACHE CONTROLLER • EIGHT 16-BIT BUS SLOTS,
6- LAYER BOARD DESIGN • COMPATIBLE WITH OSE. NOVELL,
DESOV EW. UNIX, WINDOWS AND WINDOWS 3.0
AIR-486MB25

$
399 95

16MHz MINI 386-SX

•NORTON SI 15.3 • LANDMARK AT SPEED 20.8
• USES 16MHz INTEL80386SX CPU
• EXPANDABLE TO-8MB ON BOARD
•51211/1MB USING 18/36 256KX1 DRAMS OR 2/4 256K SIPS OR
4/8 256KX4 AND 2/4 256KX1 DRAMS, 2,4MB USING 18/36
IMBXI DRAMS OR 2/4 IMB SIPS, 6/13MB USING 36 IMBXI
DRAMS AND 2/4 14113 SIPS AMI BIOS
•CHOOSE FAST 0 WAIT STATE OR 1WAIT STATE FOR
ECONOMICAL USE OF SLOWER RAM
• FIVE 16- BIT 8 THREE 8- BIT EXPANSION SLOTS
•CHIPS 8TECHNOLOGY NEW !ENHANCED ADVANCED
TECHNOLOGY ( NEAT) CHIPSET
•SOCKET FOR 86337.511-16 COPROCESSOR
•8.5" X 13 - SIZE FITS IN MINI-286 AND FULL SIZE 286-CASES
MCT-386SX

$399.95

20MHz 286

$ 389 95

•NORTON 5120.3 • LANDMARK AT SPEED 16.3
•NEAT CHIPSET HAS POWER TO COMPETE WITH
386 SYSTEMS
•EXPANDABLE FROM 512K TO 8MB; 512K/1 MB USING 18/36
256KX1 DRAMS OR 2,4 256K SIPS, 2/4MB USING 18/36 IMBX1
DRAMS OR 2/4 1MB SIPS, 6/8MB USING 36 IMBX1 DRAMS
AND 2/4 1MB SIPS
•20/10MHz KEYBOARD SELECTABLE SPEEDS • AMI BIOS
•SHADOW RAM AND PAGE INTERLEAVED MEMORY
•FAST 0 WAIT STATE OR 1WAI I' STATE FOR SLOWER RAM
•8.5 - X 13' FITS MOST 8088, MINI- 286 BLFULLSIZE 286 CASES
•FIVE 16-BIT 8THREE 8-BIT SLOTS
•SOCKET FOR 80267-'2 MATH CO- PROCESSOR
MCT-M286-20N

$389.95

16MHz 286 W/NEAT CHIPSET

5 289 95

MCT -M286 -16N NORTON S111.2 / LANDMARK AT 21.1

12MHz 286 W/NEAT CHIPSET

5 269 95

MC T-M2 86 -12 N NORTON 5112.0 / LANDMARK AT 15.5

10MHz 8088

NORTON SI 2.1

$9995

•8088 COMPATIBLE. OPERATES AT 477/E0MHz
•KEYBOARD SELECTABLE CLOCK SPEEDS • SOCKET FOR
8087-1 COPROCESSOR • 8 SLOTS • MCT BIOS - 640K RAM
CAPACITY (OKB INSTALLED)
MCT-TURBO-1e
$99.95

$2,999.00

MON-FRI. 7A.M. TO 5 P.M., SATURDAY, 9 A.M. TO 3 P.M. (PST)

KEY

ORDER TOLL-FREE 800-538-5000 all
DECEMBER 1990 • BYTE

413

JDR Microdevicesg3 •

BUY WITH CONFIDENCE FROM JDR!
30-DAY MONEY BACK GUARANTEE

• 1 YEAR WARRANTY

ORDER TOLL-FREE 800-538-5000
MONITORS

$429.95

MULTISYNCH MONITOR

• 14' NON GLARE SCREEN • 800 X 560 MAX RESOLUTION
• CGA/EGANGA COMPATIBLE • TTUANALOG MODE

VGA
PACKAGE

JDR-MULTI

$379.95

VGA MONITOR

•
14" ANALOG VGA MONITOR

• GLARE RESISTANT SCREEN
•720 X 480 MAXIMUM RESOLUTION • TILT/SWIVEL BASE
VGA- MONITOR

VGA COLOR AND
CLARITY AT AN EGA
PRICE , • 8/16 BIT
VGA CARD IS FULLY
COMPATIBLE WITH IBM
VGA • 640 X 480
RESOLUTION IN 16 COLORS
• HIGH RESOLUTION ANALOG
MONITOR • EGA/CGA/MONO AND
HERCULES COMPATIBLE • DRIVERS FOR
WINDOWS, GEM, LOTUS 1-2-3, SYMPHONY,
AUTOCAD 8 VENTURA

$339.95

EGA MONITOR

•14" NON- GLARE SCREEN WITH 640 X 350 MAXIMUM
RESOLUTION • DISPLAY 16 COLORS SIMULTANEOUSLY
EGA- MONITOR

$139.95

14" SCREEN MONO

• GLARE- RESISTANT 14' SCREEN WITH AMBER DISPLAY
• 720 X 350 RESOLUTION • TILT/SWIVEL BASE
GM- 1489
MONO-SAMSUNG

VGA-PKG

$499.95

MONO- VGA

CM- 1440

CASE

$249 95
• MOUNTS FOR STANDARD FULL SIZE
AND MINI- MOTHERBOARDS
• INCLUDES 250WATI" POWER SUPPLY
• MOUNTS FOR 3FLOPPY AND
4HARD DRIVES
• TURBO AND RESET SWITCHES
• SPEED DISPLAY. POWER. DISK LEDS
• MOUNTING HARDWARE,
FACEPLATES AND SPEAKER INCL
CASE- 100

$249.95

CASE-200 "SUPERFOOr-HOLDS 11 DRIVES

$499.95

CASE- 120 "MINIFOOT" W/200 WATT PS
NOTE: CASES DO NOT INCLUDE DRIVES.

$ 199.95

SAMSUNG 12' FLAT SCREEN $ 129.95

PAPERWHITE VGA MONITOR

NEC- MULTI-3D

Little foot

$ 139.95

NEC MULTI- 313 MULTISYNC

$649.00

SEIKO DUAL FIXED FREQUENCY

CM- 1450 SEIKO 15' DUAL FIXED FREO

$7
$
59
49
9..00
00

STANDARD
CASES
cm,

FULL SIZE SLIDE CASE
CASE-70

$89.95

ere- -

CASE-50 FOR 8088 OR MINI-86 MOTHERBOARDS .. $59.95

16-BIT VGA

TO DIAGNOSE, PLUG IT INTO A CARD SLOT,
READ THE INDICATOR DISPLAY 8 CHECK
THE MANUAL FOR THE CORRESPONDING
POWER-ON SELF- TEST CODE. SWITCHLESS AND JUMPERLESS DESIGN. COMPATIBLE W/80286 8 80386- BASED SYSTEMS.
PCODE

CASE- FLIP FLIP- TOP XT- STYLE CASE

DISPLAY CARDS

POST CODE DIAGNOSES
SYSTEM PROBLEMS!

$169.95

• 640 X 480 IN 16 COLORS • 256K VIDEO RAM EXPANDABLE
TO 512K • 64 LEVELS OF GRAY SCALE
MCT-VGA-16
MCT-VGA-8 8- BIT VERSION

$ 149.95

MCI-VGA- 1024 loza X 768 VGA

$ 189.95

MCT-VGA-1024+ loza X 768 IN 256 COLORS

$49.95

MCI-VGA VGA WITH TTL SUPPORT

CABLES AND GENDER CHANGERS
MOLDED: GOLD-PLATED CONTACTS: 100..SHIELDED
15.95
CBL-PRNTR-25
25 FT PC PRINTER CABLE
CBL-PRINTR-RA
RIGHT ANGLE PRINTER CABLE
1595
9.95
CBL-DB25-MM
DB25 MALE- 0025 MALE 6FT.
9.95
CBL-DB25-MF
DB25 MALE- D825 FEMALE 6 FT.
6.95
CBL-9-SERIAL
DB9 FEMALE-DB25 MALE 6FT.
14.95
CBL-CNT-MM
36- PIN CENTRONICS - WM
4.95
GENDER- VGA
DB9-DBI 5ADAPTOR
HUNDREDS MORE AVAILABLE -CALL FOR MORE INFO

MONO GRAPHICS/PRINTER

$ 249.95
$ 189.95

$49.95

$39.95

CASE-SLIDE SLIDE TYPE XT-STYLE CASE

$39.95

CASEJR

$149.95

WITH 150W POWER SUPPLY FOR 8088 OR MINI 286 BOARDS
CASEJR-200
$189.95
WITH 200W POWER SUPPLY FOR 8088 OR MINI- 286 BOARDS
NOTE: CASES DO NOT INCLUDE DRIVES.

PC POWER SUPPLIES
PS- 135

135 WATT FOR 8088 • U.L. APPROVED

PS- 150 150 WATT FOR 8088

$59.95

U.L. APPROVED

$69.95

PS- 200X 200 WATT FOR 8088 - U.L. APPROVED

$89.95

PS- 200

200 WATT FOR 286/386 - U.L. APPROVED

8088/286 COMPATIBLE • HERCULES COMPATIBLE
MONOGRAPHICS • SUPPORTS LOTUS 1-2-3 • 720 X 348
DISPLAY • ADDRESS PARALLEL PRINTER PORT AS LPT1 OR 2

PS- 250

250 WATT FOR 286/386

MCT-MGP

CONDITIONED CRITICAL LOAD/BACK-UP DURING BLACKOUT,

MORE DISPLAY CARDS
MCT-EGA EGA CARD WITH 256K RAM

UNINTERRUPTABLE POWER SUPPLIES
PART NO.

MCT-CGP CGA GRAPHICS FOR ROB MONITOR $49.95
$ 149.95

$89.95
$ 129.95

VA

FREQ. CURRENT BATTERY

PRICE

EMERSON-20 300 60hz

2.50A

10min. $ 299.95

EMERSON-30 500 60hz
EMERSON-40 800 60hz

4.20A
6.70A

10min $ 499.95
10min $ 699.00

JDR'S OWN MODULAR
PROGRAMMING SYSTEM
JOR caters to the devel o per with a full line of prototyp in g
and programming products. He re are just a f
e w examples.
Reque st

our catalog

for

our

comp l
e te

line!

EACH M0fIll FLSESA COMMON HOST ADAPTOR CARD-USE
JUST 1SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE!

COMMON HOST ADAPTOR CARD
• UNIVERSAL INTERFACE FOR THE PROGRAMMING MODULES ,• SELECTABLE ADDRESSES PREVENTS CONFLICTS
MOD- MAC

$29.95

UNIVERSAL
MODULE

EPROMS
PART*
2716-1
2732A
2764
2764-250
2764-200
27128
27128A-200
27256
27C256
27512
27C101-20

SIZE
2048x8
4096.8
8192.8
8192x8
8192.8
16384.8
16384.8
32768.8
32768.8
65536.8
131072x8

SPEED
35000
2500s
45005
25005
200ns
25Ons
20Ons
25Ons
250m
250ns
200ns

EPROM PROGRAMMER

Vpp
25V
21V
12.5V
12.5V
12.5V
12.5V
12.5V
12.5V
12.5V
12.5V
12.5V

PINS
24
24
28
28
28
28
28
28
28
28
32

PRICE
4.95
3.95
3.95
3.95
4.49
3.95
4.95
4.95
5.95
5.95
17.95

8129"

• 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 63995
•SMALL SIZE: • ERASES ALL
SIZE EPROMS UP TO 4ATA
TIME-- MOST 1143 MINUTES
•WALL PLUG POWER SUPPLY
DATARASE II

$499 95
• PROGRAMS EPROMS.
EEPROMS. PALS.
BI•POLAR PROMS. 8748 & 8751
SERIES DEVICES. 16V8 AND 20V8 GALS
(GENERIC ARRAY LOGIC) FROM LATTICE. NS. SGS
•TESTS UL, CMOS,DYNAMIC 8 STATIC RAMS
•LOAD DISK. SAVE DISK, EDIT, BLANK CHECK. PROGRAM.
AUTO. READ MASTER, VERIFY AND COMPARE
•TEXTOOL SOCKET FOR .3' TO 6* WIDE ICS ( 8-40 PINS)
MOD MUP

$499.95

MOD-MUP-EA 4- UNIT ADAPTOR

EPROM MODULE

$99.95

$119"

•PROGRAMS 24 32 PIN EPROMS CMOS EPROMS & 16K TO
1024K EEPROMS • HEX TO OW CONVERTER • AUTO.
BLANK CHECK/PROGRAMNERIFY • VPP 5, 12.5, 12.75, 13, 21
& 25 VOLTS • NORMAL. INTELLIGENT, INTERACTIVE &
QUICK PULSE PROGRAMMING ALGORITHMS
MOD- MEP
MOD- MEP-4
4- EPROM PROGRAMMER
MOD- MEP-8
8- EPROM PROGRAMMER
MOD- MEP- 16 16- EPROM PROGRAMMER

$119.95
$169.95
$259.95
$499.95

•PROGRAMS MMI, NS. TI 20 & TI 24 PIN DEVICES • BLANK
CHECK, PROGRAM, AUTO, READ MASTER. VERIFTY &
SECURITY FUSE BLOW
MOD-MPL

PDS-601

8-BIT SOLDERLESS8088
BREADBOARD WITH DECODE

8

79

95

• INCLUDES ADDRESS DECODING LOGIC, DATA BUFFERING,
2LSI CIRCUITS FOR PROGRAMMABLE DIGITAL 1/0 AND
COUNTER- TIMER FUNCTIONS • LOGICALLY GROUPED
• ACCESSES ALL 62 VO SIGNAL CONNECTIONS • CLEARLYLABELLED BUS LINES • ACCEPTS UP TO 24 FOURTEEN PIN
ICS • ACCEPTS 9, 15, 19,25 OR 37- PIN 0-SUBS
PDS-601
PDS-600

$79.95
ABOVE CARD WITHOUT DECODE

$49.95

• ADDRESS DECODING LOGIC. DATAI BUFFERING. 2LSI
CIRCUITS FOR PROGRAMMABLE DIGITAL VO AND COUNTERTIMER FUNCTIONS • ACCESSES ALL 96 I/O SIGNAL
CONNECTIONS • LOGICALLY GROUPED • OVER 2,000 PTS
• ACCEPTS 9, 15, 19.25 OR 37- PIN 0-SUB CONNECTORS

$89.95

PDS-611
PDS-610

ABOVE CARD WITHOUT DECODE

$59.95

MORE PROTOTYPE CARDS...
JDR-PR1
8- BIT WITH (. 5V AND GROUPS) PLANE
JDR-PR2
ABOVE WITH I/O DECODING LAYOUT
JDR-PR2-PK PARTS KIT FOR JDR-PR2 ABOVE
JDR-PR10
16- BIT WITH I/O DECODING LAYOUT
JDR-PR1O-PK PARTS KIT FOR MR- PM° ABOVE

27.95
29.95
8.95
34.95
12.95

MORE PROGRAMMING MODULES...
MOD-MMP MICROPROCESSOR PROD RAMML It
MOD-MIC DIGITAL IC & MEMORY TESTER
MOD-MEIP BI- POLAR PROM PROGRAMMER

$179.95
$ 129.95
$ 259.95

PAL DEVELOPMENT SOFTWARE
ENTRY-LEVEL PAL DEVELOPMENTFROM CUPL. FULL SUPPORT FOR 16L8. 16R4, 16R6, 1688, 20L8. 20R4. 20R8 & 20X8
MOD- MPL-SOFT

$99.95

TERMS Minimum order $ 10.00 Fcr shipping & handlIng include $400 for ground and $ 5.50 for air Orders over 1lb and foreign orders may require additional shipping charges-contact
our Sales Dept tor the amount. CA residents must incluoe applicable sales tax Prices subject to change Without notice We are not responsible for typographical errors We reserve the
right to limit quantities and to substitute manufacturer All merchandise subject to prior sales A full copy of our terms is available uron request Items pictured may only be representative.
JDR. the JDR logo, JDR Us/cm:levees, and the MC - loge are registered trademarks of JDR MICRODEVICES. INC Modular Circuit Technology. LIttlefool, % Moot and Superloot are
trademarks of JDR MICRODEVICES, INC. Ccpyrslat 19110 JOR MICRODEVICES.
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JDR MicrodevicesR
2233 BRANHAM LANE, SAN JOSE CA 95124
TI MICROLASER ,"
-FAST, AFFORDABLE
AND EXPANDABLE!

EXPANDABLE PRINTER HAS TEXAS
INSTRUMENTS QUAL TY AND
RELIABILITY IN A COMPACT SIZE'
pGR ADEABLE TO 45MB AND
POSTSCRIPT® • 300 DPI • 6PPM
OUTPUT • 250 SHEET DRAWER
• MANUAL FEED • 40 ENVELOPE AUTO FEED • . 5MB RAM
BASE UNIT • EMULATES HP LASERJET II
'

MICROLASER

$ 1495.00

MICROLASER-PS
WITH35-FONT POSTSCRIPTS AND 1.5MB RAM

$2495.00

TEFAX-FAX, COPIER,
SCANNER, PHONE &
PRINTER

CITIZEN 200GX
COLOR PRINTER

‘P•

CITIZEN EXPANDS 9- WIRE
TECHNOLOGY TO THE CUTTING
EDGE' OPTIONAL COLOR KIT
PROVIDES VIVID COLOR OUTPUT
UNRIVALLED IN ITS PRICE RANGE!
• 5RESIDENT FONTS • 240 X 216 DPI • 213 CPS DRAFT
MODE; 40 CPS LETTER QUALITY • PARALLEL INTERFACE
• 8K PRINT BUFFER
CTZ-200GX-C

$ 199.95

200GX-COLOR COLOR ON COMMAND KIT

$59.95

KODAK DICONIX 150+
PORTABLE PRINTER

• G3 G2 FAX MACHINE • 8.5'
SCAN WIDTH • 200 DPI SCANNER • SAME SIZE COPIER
•FAX SOFTWARE FOR IBM 8 MAC • AUTO FAX SEND
TEFAX

DICONIX-150

JDR'S AN AUTHORIZED EPSON
DEALER-CALL US FOR QUOTES
ADD 425 FONTS
WITH 1 CARTRIDGE!

$

349

95

NEW SUPERSET- HAS THE CAPABILITIES
OF THESE CARTRIDGES: POP'S "25 IN
ONE." HP'S MASTERTYPE PROCOLLEC
TION," HP'S MICROSOFT CARTRIDGE.
HEADLINE FONTS 8 18 PIS AND JETWARE'S 12/30 • FOR HP LASER-JET
SERIES IL IID, IIP III AND PCL COMPATIBLE • PRINTER DRIVERS FOR WORDPERFECT, MS WORD. MS
WINDOWS. EXCEL, PAGEMAKER, WORD, AMI PROFESSIONAL.
VENTURA PUBLISHERS, WORDSTAR AND LOTUS 1-2-3.

new!

SUPERSET+

$89$$

RAM CARD FOR HP LASERJET

• FOR HP LASERJET Il PRINTERS • USER EX'ANDABLE
TO 124MB ( OK INSTALLED) • USES 1MB 120 NS DRAMS
MCT-RAMJET

$89.95

MCT-RAMJET-P
1234MB FOR IIP USES 256K X 4DRAMS

$99.95

$399.95

FUJITSU COLOR PLOTTER
COMPACT PLOTTER • HP7475A COMPATIBLE • 025MM RES
FPG-315

COLOR HAND
SCANNER!

• 30-DAY MONEY BACK GUARANTEE
• 1 YEAR WARRANTY
• TOLL-FREE TECH SUPPORT

THE PEFECT COMPANION FOR YOUR /
LAPTOP OR OUR CARRY- 1PC!
WEIGHS 5LBS AND MEASURES JUST
65"X 1,- X 21
•QUIET NON- IMPACT INK-JET TECHNOLOGY
• UP TO 180 CPS • DRAFT. NLO. QUALITY AND CONDENSED
MODES • USES CUT- SHEET OR CONTINUOUS FORM PAPER
• SUPPORTS EPSON FX-80 8 IBM PROPRINTER COMMANDS

$995.00

BUY WITH CONFIDENCE FROM JDR!

$ 799.00, À

INTRODUCING
THE MINI-SIZE
286 COMPUTER

$599
HIGH PERFORMANCE
IBM-PC COMPATIBLE
COMPUTER CAN
COMPETE WITH A FULL
SIZE PC! STAND IT UPRIGHT, SET IT UNDER
A MONITOR- ITS
COMPACT SIZE IS THE
PERFECT SOLUTION
FOR A CROWDED
JUST 7.4 - x 9V,X
DESK, A COST-CONSCIOUS
SCHOOL OR AN EASILY TRANSPORTABLE HOME COMPUTER.
• 12MHZ 80286 CPU WITF- 13 WAIT STATE
• AMI BIOS WITH DIAGNOSTICS • EMB MEMORY
• TWO SERIAL, ONE PARALLEL PORT
• BUILT-IN CGA/MGA DISPLAY ADAPTOR
• BUILT-IN 3.5" 1.44MB FLOPPY
• 7-1/2« W X9-112 LX 1-3r4" H • WEIGHS JUST OVER 6 LBS.
• WORKS WITH ANY STANDAR!) KEYBOARD
• INCLUDES CARRY BAG, 3DW POWER ADAPTOR.
MINI- UPRIGHT STANDS AND MANUAL
• FCC CLASS B APPROVEG

$

CARRY- 1C

599

•400 DPI 16- COLOR DITHER MODE
•200 DPI 16- SHADE GRAYSCALE
•TRUE 400 DPI MONO MODE
•3SWITCH-SELECTABLE
64- SHADE DITHER
PATTERNS
•35MS/LINE SCAN SPEED
•7- SEGMENT LED STATUS
READOUT
•BRIGHTNESS CONTROL
•HALF-LENGTH 16- BIT
INTERFACE CARD
•SCAN EXERCISER SOFTWARE
CONFIGURES THE SCANNER, SCANS
IMAGES IN ANY MODE, LETS YOU VIEW
REAL TIME IMAGE, THEN SAVES IN PCX FILE FORMAT
• INCLUDES ZSOFT PAINTBRUSH VI PLUS FOR EDITING AND
ENHANCING YOUR IMAGE
CHS-4000

$ 599.00

WITH 1.44MB FLOPPY DRIVE

$599.00

CARRY- 1D WITH 1.44MB FLOPPy8 40MB HD

$899.00

CARRY- 1 8088- BASED VERSION.

$299.95

CARRY- 1B ENHANCED 8088 VERSION

8399.95

r

INCLUDES 2FLOPPY DRIVES InJOK! AND 640K RAM

CARRY-1K 82- KEY CARRY- 1KEYBOARD

$49.95

DFI LOW COST ETHERNET CARD

• 100% HARDWARE COMPAT IBLE WITH
NOVELL NE- 1000 ETHERNET CARD
• FOR THICK OR THIN ETHERNET
• 15- PIN ETHERNET CONNECTOR
• BNC CONNECTOR FOR THIN ETHERNET
DFINET-300 8- BIT VERS ON .. $159.95
DFINET-400 16 BIT VERSION $ 189.95

J_, 1
1 »;1.91.)1JCirS-3'

too
9600

BAUD V.32 MODEM

$
629

MINI 2400 BPS MODEMS

3995

WITH SEND/RECEIVE FAX

WITH SEND ONLY FAX

THIS NEW EXTERNAL MODEM IS V.32 AND V.42 COMPATIBLE.
THE EMERGING 9600 BPS STANDARDS. PLUS IT NOW HAS
FULL GROUP 3 FAX SEND AND RECEIVE CAPABILITY. THIS
MACHINE TRANSFORMS YOUR PC INTO A COMPLETE
PERSONAL INFORMATION CENTER

THIS TINY EXTERNAL MODEM PACKS A BIGGER PUNCH THAN
YOU'D EXPECT! NOT ONLY IS IT A FULL FUNCTION 2400 BPS
DATA MODEM BUT IT ALSO OPERATES AS A SEND-ONLY FAX
AT A REMARKABLY LOW PRICE!

• 9600/4800/24001200 BPS DATA MODEM
• CCITT V.32 , V.42 ERROR CORRECTION COMPATIBLE
• MNP-5 ERROR CORRECTION AND DATA COMPRESSION
FOR THROUGHPUTS UP TO 19200 BPS
• 9600 BPS GROUP III SEND AND RECEIVE FAX
• INCLUDES PRO-COMM COMMUNICATIONS SOFTWARE
• INCLUDES FAX- IT FAX SOFTWARE
• 2YEAR WARRANTY
PRO-96EF
INTERNAL FAX MODEM

a95

22%,

• 2400/1200/300 BPS DATA MODEM
• CCITT V.22N.22BIS, BELL 103/212A

• MEASURES JUST 6.25 X 3.8 X 2INCHES

8STATUS LEDS

• 8STATUS LEDS

AT COMMAND SET COMPATIBLE

• INCLUDES PRO-COMM COMMUNICATIONS SOFTWARE

AUTO DIAL AND AUTO ANS WE

• INCLUDES FAX- IT FAX SOFTWARE
PRO-EFXM

PRO- 24E EXTERNAL 2400 BAUD MODEM- NO MNP .$ 149.95

MINI- MODEM WITH 9600 BPS FAX- SEND SPEED
PRO-EFXM-96

AS ABOVE BUT WITHOUT FAX CAPABILITY
PRO-24ME

800-538-5001

Copyrught 1990 JOR MICRODUICES.
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2YEAR WARRANTY
PRO-24EMNP

2400BPS MINI MODEM

TECHNICAL SUPPORT 800-538-5002

COMPATIBLE

• 2YEAR WARRANTY

PRO- MAXI

CUSTOMER SERVICE

• 2400/1200/300 BPS DATA MODEM

• DATA COMPRESSION BOOSTS THROUGHPUT UP TO
4800 BPS

• 4800 BPS GROUP III SEND ONLY FAX

• 8088.286 386 COMPATIBLE CARD

FM

AN ECONOMICALLY PRICED EXTERNAL MODEM THAT NOW
INCLUDES MNP-5 ERROR CORRECTION AND DATA
COMPRESSION CAPABILITY

• CCITT V.22N.2281S. BELL 103210A
COMPATIBLE

• 2400/1200/300 BPS DATA MODEM
• 9600 BAUD SEND/RECEIVE FAX CAPABILITY

2400 BPS MNP ERROR $ 18995
CORRECTING MODEM

J.

$169.95

f
95
a...1.1‘.
0

INTERNAL MNP MODEM$ 161e
095
IPLUG IN CARD MODEM HAS SAME FEATURES AS ABOVE
MODEL FOR 8088, 286/386 COMPUTERS
PRO-24MNP
PRO-241 INTERNAL 2400 BAUD MODEM NO MNP

MON.-FRI. 7A.M. TO 5 P.M., SATURDAY, 9 A.M. TO 3 P.M. (PST)

$99.95

KEY
CODE

ORDER TOLL-FREE 800-538-5000 Emu
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JDR Microdevicesck
2233 BRANHAM LANE, SAN JOSE CA 95124

BUY WITH CONFIDENCE FROM JDR!
• 30-DAY MONEY BACK GUARANTEE
• 1 YEAR WARRANTY
• TOLL-FREE TECH SUPPORT

HIGH DENSITY HARD DRIVES

&Seagate

NEW! NEC 153.5MB!

21.4MB $199

65.5MB $349

21.4MB

$249

32.7MB $219

80.2MB $569

32.7MB

$279

• 153.5MB CAPACITY
• ESDI INTERFACE
• AVG ACCESS TIME 18MS.
• RECORDING: 19,612 BPI BIT,
1240 TRACK DENSITIES
• 20 SEC. START/STOP TIME
• REQ. DC•5V, • 12V POWER
• USES 2-7 RLL METHOD AND NRZ
TRANSFER MODE

42.8MB $299

5655

$849.00

MICROPOLIS DRIVES
KITS INCLUDE FLOPPY/HARD CONTROLLER AND CABLE
1654 161 MB ESDI. 16145

KIT: $ 1099 ... DRIVE: $ 899

1674 158 MB SCSI, 16MS

KIT: $ 1199

DRIVE: $949

1664 345 MB ESDI, 14MS

KIT: $ 1699

DRIVE: $ 1449

1694 338.1MB SCSI, 14MS

KIT: $ 1749

DRIVE: $ 1449

1568 676 MB ESDI, 16MS

DRIVE: $2195

1588 676 MB SCSI. 16MS

DRIVE: $2195

L598

1034 MB SCSI, 14MS

DRIVE: $3995,à

AVG.

SIZE

MODEL

21.4MB 32.7MB ALL
42.8MB
43.1MB SCSI
65.5MB ALL

ST- 225
ST- 238
ST- 251-1
ST- 251N
ST- 277-1

65MS
65MS
28MS

80.2MB
84.9MB SCSI
122.7MB RLL

ST-4096
ST- 296N
ST-4144R

21.4MB
32.1MB RLL

ST- 125
ST- 138R

40MS
40MS

DRIVE KITS

DRIVE

SPEED FACTOR ONLY

28MS

S-1.4"
5
ve
5
-ve
5
ve
5
ve

$199
$219
$299
$419
$349

28MS
28MS
28MS

5-114 -

$589
$449
$699

aoms

5
ve
5
ve
3
ve

...O.»

KITS INCLUDE HARD DRIVE, DRIVE CONTROLLER,
CABLES AND »RS DETAILED INSTRUCTION MANUAL

FDD-1.44X BLACK FACEPLATE
FDD-1.44A BEIGE FACEPLATE

$99.95

FDD-1.44SOFT SOFTWARE DRIVER

$ 19.95

MF355A 3-1/T MITSUBISHI 144MB, BEIGE

3
1/2 - MITSUBISHI 1.44MB, BLACK
FDD-360 5
ve DOUBLE- SIDED DD 360K
FD-55B 5
ve TEAC DOUBLE- SIDED DD 360K

MF355X

FDD-1.2 5-1/4• DOUBLE- SIDED HO 12M

MULTIFUNCTION I/O CARDS

$89
56
9
.
.99 55

5
ve TEAC DOUBLE-SIDED HD 1.2M..

MCT-10

MULTI I/O FLOPPY
MCT-M10

MCT-FDC-HD

• SERIAL, PARALLEL AND GAME PORTS • USES 16450
SERIAL 6-UPPORT CI-OPS FOR HIGH SPEED OPERATION

$49.95

HIGH DENSITY 4-FLOPPY CARD $59.95
• INTERFACES UP TO 4 FLOPPY DRIVES • CABLES FOR 4
INTERNAL DRIVES • BIOS FOR ANY COMBO OF DRIVES

899.95

MCT-FDC-HD4

FLOPPY DISK CONTROLLER

$29.95

• INTERFACES UP TO 4360K 720K FLOPPY DRIVES
• DB37 CONNECTOR FOR EXTERNAL DRIVES

ENHANCED KEYBOARDS
FC-3001 101-KEY,12 F-KEYS & CALCULATOR

$74.95

BTC-5339 101- KEY WITH 12 FUNCTION KEYS

$69.95

BTC-5339R COMPACT 101-KEY, 30% SMALLER

$79.95

MAX- 5339 101 .KEY MAXI- SWITCH ( 286 ONLY)

$84.95

K 103-A AUDIBLE "CLICK« 101- KEY KEYBOARD

$84.95

HARD DISK CONTROLLER

STANDARD KEYBOARDS
$59.95

MAX- 5060

$64.95

MAXI-SWITCH 84-KEY(286 ONLY)

$ 79.95

• SUPPORTS 16 DRIVE SIZES INCLUDING 10, 20, 30 AND
40MB • CAN DIVIDE 1LARGE DRIVE INTO 2LOGICAL DRIVES
MCT-HDC
$89.95

286/386 FLOPPY/HARD
$149.95
•1 1INTERLEAVE FOR IMPROVED PERFORMANCE
• CONTROLS 2HARD & 2FLOPPY DRIVES (360K/720K/1.2MB/
144MB) • CONCURRENTLY USE HARD & FLOPPY DRIVES

PC-TRAC

58995

MCT-FAFH

IDE MULTI-I0 FLOPPY/HARD

• HIGH RES ( 200 PULSEANCH)
• 2- AXIS POINTING DEVICE (X & Y)
• INCLUDES MAP DEVICE DRIVE
WITH BALLISTIC GAIN

$ 89.95

• SUPPORTS 2IDE HARD DRIVES 8 2 FLOPPIES • 2SERIAL
8 1PARALLEL PORT • SUPPORTS COM 18. 2, LPT 1, 2OR 3
am-IT-mm[1

PCTRAC W/RS-232C SERIAL INTERFACE
FAST-TRAP THE 3- AXIS MOUSE ALTERNATIVE'

LOGITECH TRACKMAN
•TO 300 DPI RES • MOUSE WARE UTILITIES,
MENUS, MOUSE -2-3 • REO 256K MIN MEMORY
TRACKMAN SERIAL VERSION -NO CARD REQ. $94.95

TRACKMAN- B BUS VERSION
$99.95
W/SHORT CARD FOR 8088, 286, 386 OR PS/2 MODELS 25 8. 30

4800/2400 BPS
FAX MODEM

$ 119 95

•4800 BAUD GROUP III FAX TRANSMISSION ONLY • 2400
BPS DATA MODEM • W/MENU DRIVEN PROFAX SOFTWARE
•SENDS DOS TEXT, PCX & TIFF FILES TO FAX TRANS
MCT-FAXM

$ 119.95

MCT-241 INTERNAL 2400 BAUD DATA MODEM

$89.95

LOGITECH MICE

MCT-12I INTERNAL 1200 BAUD DATA MODEM

$59.95

•3 BUTTON SERIES 9 • 320 DPI RES • SERIAL PS/2 COMPAT
LOGC9 SERIAL MOUSE
$98.95
LOGC9-C SERIAL MOUSE ( NOT PS/2 COMPATIBLE) $79.95
LOGC9-P SERIAL MOUSE WITH PAINTSHOW $ 109.95
LOGB9
BUS MOUSE
$89.95
LOGB9-P BUS MOUSE WITH PAINTSHOW
$ 104.95

VIVA 2400
BAUD MODEM

GENISCAN

SCANNER
5
199 95

$149.95

MULTI LINE SYSTEMS • AUXILLARY PORT
FAXM-SWITCH

CUSTOMER SERVICE

800-538-5001

ME

TECHNICAL SUPPORT 800-538-5002
BYTE • DECEMBER 1990

MCT-MGE10

576K RAM CARD

$4
• USER SELECTABLE CONFIGURATION TO 576K • usE9s.9K5
64
AND 256K CRAMS (OK INSTALLED)
MCT-RAM

EMS CARD

$129.95

• USER EXPANDABLE f0 2MB USING1MB DRAMS • CON
FORMS FULLY TO LIM EMS 32 • RAM DISK SOFTWARE
MCT-AEMS
MCT-AEMS-256 USES 41256 DRAMS

$1
12
29
9.
"9
95
5

MCT-EMS 8088 EMS CARD 2MB CAPACITY

$ 129.95

6149.95

EEMS CARD

• EXPANDABLE TO 4MB USING 256K X 4DRAMS IN
INCREMENTS OF 51210 • CONFORMS TO LIM 4.0
MCT-EEMS

CALL FOR OUR
FREE CATALOG!
BARGAIN HUNTER'S CORNER

$149 9

WINDOWS 3.0 IS THE 1ST TRUE INTUITIVE GAIL

FAX/PHONE SWITCHER

$199.95

NEW! ALL-IN-ONE-CONTROLLER6124
3-95
•MONOCHROME GRAPHICS • SUPPORTS 2IDE HARD
DRIVES AND 2FLOPPIES • 2SERIAL AND 1PARALLEL PORT

LOGITECH'S SERIAL MOUSE REQUIRES NO CARDJUST A SERIAL PORT_ INCL. 9-70 25- PIN CABLE.

ROUTES CALLS FROM 1PHONE LINE TO YOUR FAX, MODEM
AND ANSWERING MACHINE , • OPERATES ON SINGLE OR

Ma

416

$119.95

VIVA-24MNP

$59.95

MCT-A10

LOGITECH
SERIAL
MOUSE AND
WINDOWS 3.0

ERROR CORRECTING VERSION

• UP TO 400 DPI- 32
LEVELS OF GRAY SCALE
•WANTERFACE CARD,SCANEDIT II AND DR GENIUS
GS-4500

$ 119 95

• 2400/1200/300 BAUD OPERATION • HAYES
AT COMMAND SET COMPAT. • EXTENDED
S- REGISTER PROGRAMMING • SPEAKER
• 2ND PHONE JACK • AUTO DIAL TONE/
REDIAL • STD. RS- 232C INTERFACE
VIVA- 24E

286/386 MULTI I/O CARD

MEMORY CARDS

MCT-FDC

MCT-RLL RLL CARD SUPPORTS 2RLL DRIVES

BTC-5060 84- KEY WITH 10 FUNCTION KEYS

679.95

• SUPPOF TS UP TO 2 i6OK FLOPPIES
• SERIAL PARALLEL GAME PORT AND CLOCK/CALENDAR

•8088 OR 286 COMPATIBLE • SUPPORTS 2FLOPPY DRIVES
(360K, 720K, 1.2MB & 1.44MB) • USER SELECTABLE AS A
PRIMARY OR SECONDARY (3RD OR 4TH) FLOPPY DRIVE

$
$1
1n
29..9
95
5

$89.95

859.95

• SERIAP PORT • CLOCK/CALENDAR WITH BATTERY
• PARALLEL PORT IS ADDRESSABLE AS LPT1 OR LPT2

$49 95

$99.95

INTERFACE CARDS
MULTI I/O CARD

1.44MB
FLOPPY

• 80 TRACKS • 135 TPI • HIGH DENSITY
• READ/WRITE 720K DISKS, TOO
• INCLUDES ALL NECESSARY MOUNTING HARDWARE

0'

,e

$259
$299

3-1 PT

DRIVE CONTROLLERS

1.44MB
3-1/2" DRIVE

& Seagate

84.9MB $449
FORM

MODULAR CIRCUIT TECHNOLOGY

$9995

FD-55GFV

HARD DISKS

$ 109.95

(GRAPHICAL USER INTERFACE) FOR YOUR MS-DOS
COMPATIBLE PC! ADDRESS UP TO 16MB DIRECTLY'
NOW GET BOTH ITEMS AT ONE BARGAIN PRICE!
LOGC9-WIN

EXPIRES 11/31/90

MON.-FRI. 7A.M. TO 5 P.M., SATURDAY. 9 A.M. TO 3 P.M. (PST)

KEY

ORDER TOLL-FREE 800-538-5000 gen
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CHAOS MANOR
MAIL
Jerry Pournelle answers questions about his column
and related computer topics

Leading Edge Format
Dear Jerry,
While reading your description of Symantec's Q&A Write, Iwas struck by the
similarities to my experiences with the
Leading Edge word processor that Iuse.
It is very easy to learn, is fast (at least by
my standards), and has more bells and
whistles than Iever need. It doesn't have
the old WordStar commands built in, but
Idon't miss them, because Inever
learned WordStar. It does have one feature that Q&A Write doesn't—automatic
save, which can be either ablessing or a
curse, depending on your temperament.
And, like Q&A Write, the Leading Edge
word processor stores its files in its own
strange format, which wastes disk space,
is difficult to exchange with anyone else,
and can't be accessed by third-party programs.
When Imentioned the strange format
of Leading Edge word processing files to
a friend, his curiosity impelled him to
look at one of them with aHEXDUMP
program. Serendipitously, his HEXDUMP blocked the output in the same
512-character sectors that the Leading
Edge word processor uses in manipulating its files. The first 10 sectors contain
header information, and the actual text
begins with the eleventh sector. If entered without any heading or modification, the text runs continuously from sector to sector, filling all but the last byte
of each sector.
The text is straight ASCII with embedded control sequences in asingle-line
format. However, when the text is edited,
the corrections are entered into the text
stream in their normal location, and
something has to give.
At each automatic save, the program
looks to see if the text has been shortened
or lengthened enough so that the sector is
overfilled. If the text will not overfill the
sector, the new and old material in that
sector is written seamlessly at the beginning of the sector. If the old and new material will overfill the sector, the text is
broken at the end of the new material,
and the remainder of the material in that
sector is put in anew sector at the end of

the file. Unused space at the end of any
sector is stuffed with nulls (00 hexadecimal). Even though there are also
some conditions that recombine under
filled sectors, an edited document frequently gets to be highly fragmented and
contains huge blocks of nulls. I've seen
Leading Edge word processing files that
are two to three times as big as the ASCII
file would be.
John Laidig
Holmdel, NJ
Symantec has published the file format of
Q&A Write; the important parameters
are that in the decimal twenty-seventh
byte of the file is along integer that says
where the text starts (in hexadecimal, of
course), and the thirty-first byte gives the
text size in bytes.
ldon't like automatic save, since Iexperiment with text alot and don't necessarily want to save what I'm doing over
what Ihave. —Jerry
A Writer's Secret
Dear Jerry,
Iappreciate Computing at Chaos Manor. The direct comparisons between
products and the best product awards are
valuable information that Ican't get from
German magazines. Iam fascinated by
the style of your articles—how you get
data and technical information into a
form that is enjoyable to read.
Iam a senior engineer in a system
house, and Ido alot of writing. There are
technical articles for technical newspapers, training courses for our customers,
product information for our marketing,
internal specifications for our engineers,
and requirement and functional specifications for our customers. At a given
time, Ihave five to eight papers in different stages of completion. It normally
takes several weeks to collect and sort
out all the information for an article.
Ihave a problem that you must have
solved: Iam looking for asystem to organize this kind of work according to personal performance. On some days, as
you know, writing does not run smoothly, but on those days Icollect informa-

tion that is valuable for the articles, or I
have agood idea for improving the structure of an article. Do you know of asystem for organizing all this information?
Do you write all your information into a
database or word processor, or on paper?
When you start writing an article, do you
mix properly formulated texts with short
notes and sketches of ideas and do the
complete formulation iteratively?
Can you tell me, or are these the secrets of asuccessful writer?
Dr. Rainer Winz
ldstein, Germany
Well, let 'ssee: usually Ikeep abunch of
subdirectories under the "QW" directory, where Q&A Write resides. There 's
aBYTE subdirectory, one for each novel,
and one for articles, under which Ihave
different projects.
Ialso keep aGrand View outline called
Projects, which has each major job,
along with deadlines and suchlike; Icollea random notes in there. Some projects
will have their own Grand View file;
others don't.
The secret of all this is Desqview and
the Big Cheetah 386, which let me jump
back and forth among all these and even
have multiple Q&A Write windows.
Ikeep swearing I'm going to go to a
different word processor, but Ialways
end up back with Q&A Write, which is
the easiest of the lot to use, at least for
me, and the new Grand View imports and
exports Q&A Write files, making it all
even easier.
Finally, Ido keep a hardbound log
book in which Icollect all those notes that
one is forever making; Itape business
cards, scraps of paper, and everything
else in there, in chronological order.
Idoubt my system would make sense to
anyone else, though. —Jerry •
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."
DECEMBER 1990 • BYTE
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Hugh Kenner

A Fairy-Tale Future
Machines that can read, write, make music, and draw.
What hath man wrought?

A

lthough Raymond Kurzweil is a scant 43, his name,
like " Xerox," seems in danger of becoming generic. A
"Kurzweil," that would be apattern recognizer. Examples: amachine that can read books aloud to the blind; another machine that can type to human dictation; yet another that
combines acoustic patterns so accurately that professional musicians have thought they were hearing a $40,000 concert
grand. These are none of them dreams; they're real products.
So who is better qualified to offer us abig book called The Age
of Intelligent Machines?
Kurzweil has; and, faithful to his track record, the book
(MIT Press, 1990, $39.95) is, yes, superb. Not surprisingly, its
hinge chapter is the long one on pattern recognition, something
to be distinguished from the kind of sequential thought most
computer programs mimic. " The trillions of computations required for the human visual system to view and recognize a
scene can take place in asplit
second." It's all massively
parallel: simultaneous processes, not sequential.
But chess is something you
can analyze sequentially;
that's why pretty good chess
programs could be developed
fairly early. The rules being
unambiguous, an intensive
search of position after position can be counted on to isolate " strong" moves. In about
the same time as agrand master takes to decide, the machine has checked out many
thousands of options. The
human mind being slow at
IF...THEN...ELSE, the
grand master will have examined only a few. Yet (as of
1990) the grand master tends
to play rather better than the
machine. Somehow, pattern
recognition seems to be focusing analytic energies.
If chess can fall back on
brute- force programming,
reading text cannot; it's too
slow. Text- scanning hardware geared to aspecific font
can run fast because it's simply matching templates. Fontindependence, as in the Kurz418
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weil Reading Machine, relies on " multiple experts," watching
for patterns. One expert concentrates on closed loops: A has
one loop, B has two, Chas none, and neither has I. A concavity
expert, though, can distinguish those last two because Chas an
"east concavity" but Ihasn't. Conversely, when east concavities are spotted in both C and 6, it's up to the loop expert to
make achoice. And what about N and H (
each with north and
south concavities, but no loops)? Well, we can keep aline segment expert on call, to distinguish " northwest to southeast"
from " midwest to mideast." You see the principle.
Which is all very well, but " even awell-printed document
contains a surprisingly large number of defects"; thus, a
broken crossbar could deprive A of its loop. The solution? " Redundant experts, and multiple ways of describing the same pattern." All those experts make simple choices very fast, while
an expert manager busily weighs their findings. The present
version of the Reading Machine can handle 30 to 75
characters per second, with
remarkable tolerance for degraded input.
Kurzweil's running exposition is punctuated by 23 guest
contributions, one of which,
by Harold Cohen of San Diego, describes what I'd have
sworn was impossible, aprogram (Aaron) that draws elaborate pictures with intricate
vegetation plus numerous
human figures, variously
posed. After coloring by Cohen, they've been shown
worldwide, from Boston's
Museum of Science to London's Tate Gallery. By Cohen's account, just making a
drawing is no miracle at all;
like a human artist, Aaron
simply " knows how to draw."
And " if one can draw, then
anything that can be described in structural terms
can be represented in visual
terms." (As the great animator Chuck Jones likes to say:
If you can draw ahuman figure, skeletal similarities can
free you to draw a rabbit, a
coyote.)
ILLUSTRATION: JERE SMITH 0 1990

Analogy from Cohen: We can get apicture of akangaroo
from an artist who's never seen one. We say that it's ratlike but
much bigger; has along, thick tail and apouch. Corrections to
the first attempt: No, it doesn't carry the pouch; the pouch is
part of its belly. And it doesn't walk on all fours like arat, but
on hind legs much bigger than front legs. Further correction:
The tail rests on the ground. End result? Not quite right, but
close enough. Aaron works something like that, from arepertoire of structural descriptions.
Human figures? Aaron knows ( 1) what the body parts are,
and how big in relation to each other; (2) what the type and
range of movement is at each joint; (3) how movements are coordinated—for instance, what the body must do to keep its balance. Aaron elaborates a stick figure with something resembling musculature and generates the visible result, bestowing
greater concentration on hands, say, than on thighs. So, " Remarkably little of the program has anything to do with art; it
constitutes acognitive model of areasonably general kind."
A cognitive model for literary art? That's been more elusive.
Racter, which Ireviewed in the May 1986 BYTE, uses astore of
words, random selection, and some " syntax directives" to generate stuff like this:
"Bill sings to Sarah. Sarah sings to Bill. Perhaps they will do
other dangerous things together. They may eat lamb or stroke
each other. They may chant of their difficulties and their happiness. They have love but they also have typewriters. That is
interesting."
"Crazy thinking," Racter's creator concedes, albeit expressed in " perfect English." (Not artificially intelligent, adds
A. K. Dewdney; no, " artificially insane.") It works something like this. Starting, like achess program, from apresent
position (" They may eat"), Racter searches its word list for
something edible, plugs in lamb, on asecond search opts for an
or construction, needs afurther verb, searches, comes up with
stroke, and then gladdens the programmer's heart by chancing,
during yet afourth search, on each other when it might have
chanced on drizzle. Hence, "They may eat lamb or stroke each
other." Artificial insanity, yes, and perfect English, the way
chess programs, however dubious their moves, never violate the
rules of chess. The most important contributor to aRacter session is the human who cuts it off when it's commencing to rave.
No, the root problem isn't lack of real-world knowledge. If
Racter's The Policeman's Beard Is Half- Constructed (
Warner
Books, 1984) is " the first book ever written entirely by acomputer," I'll add the claim that Sentences (
Half Moon Press,
sometime in 1991) will be the first book of computer-generated
poems to be at all interesting as poetry. Its title page will list me
as coauthor, along with Charles O. Hartman, an accredited
poet. He wrote one of the programs the book derives from; I
cowrote the other.
And the only real-world knowledge the programs had was
embodied in 487 " sentences for analysis and parsing," prepared circa 1870 for the use of Rhode Island schoolchildren.
They range from " School begins. Dogs barked." all the way to
"He spoke in as noble strains as ever fell from human lips."
From them, two sequenced programs quickly derived 15 works
fit for performance by acantor and massed choirs. Excerpt:
. . . What could ye desire not for not for
John
for glory
glory
providence learn glory.
There imagine adiapason.. .. And it does make quite as much
sense as most librettos.
Kurzweil entitles his tenth chapter " Visions." Computer
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performance per unit cost has
doubled every 22 months, an
improvement factor of 2000 in 20
years; if Detroit had done as well, the
typical auto would cost two dollars.

performance per unit cost has been doubling every 22 months,
an improvement factor of 2000 i. -120 years; if Detroit had done
as well in the past two decades, the typical auto would now cost
about two dollars. There's no reason for such improvement to
abate. So, down the road, the affordable translating telephone,
moving words from language to language in real time as we
speak, possibly " in the first decade of the next century." An
intelligent answering machine that converses with the caller
and seeks you on identifying an emergency. Invisible credit
cards and keys (scanning fingerprints and voice patterns).. . .
On and on. But what about the Sorcerer's Apprentice, who
didn't know when to stop? Are we being seduced into afrustrating future where djinns beyond our control run blithely amok?
Well, Allen Newell has ahappy answer to that. First, the
djinn that kept fetching water regardless of flooding was just " a
program with abug in it." The bug was an infinite loop, and
detecting those is standard practice now. Second, the better
computer technology gets, " the less of our environment it consumes." Clean, unobtrusive, it uses up " little energy and little
material." And it can be " saturated with intelligence, to keep
accounts, to prevent errors, to provide wisdom for each decision." Newell calls that afairy tale: adream with ahappy ending. Happy endings, he reminds us, are not forbidden.
So runs the dream. And, lo, George Gilder, whose optimism
Idiscussed here last February, reliably chimes in: " Israel, a
desert-bound society, uses microelectronic agricultural systems to supply eighty percent of the cut flowers in Europe and
compete in avocado markets in New York. Japan, aset of barren
islands, has used microelectronic devices to become one of the
world's two most important nations.. . . "
Newell's delighting " fairy tale," he warns, will not come
true of itself; it's barely past its " Once upon atime." We'll have
to learn to learn, and grow into growth. But in fairy tales,
"magic friends sustain our hero." Here, we're still in early
stages of discerning the magic.
Meanwhile, magic has been at work. The guest contributions
to this book, Kurzweil tells us, were scanned as they came to
his desk by his read-to-the-blind machine, although it didn't
speak audible words but sent characters to a formatter. And
portions at least of his own text he spoke aloud to his type-todictation machine. How much editorial fiddling either process
required we're not told. Under the rug: That's where glitches
had best go, as we await the glitchless millennium. •
Hugh Kenner is aprofessor of English at Johns Hopkins University. He writes for publications ranging from the New York
Times to Art & Antiques. His recent books include Mazes and
Historical Fictions. He can be contacted on BIX as "hkenner."
Your questions and comments are welcome. Write to: Editor,
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.
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SOFTWARE
THAT WORKS
Let's have software
that runs right,
not just fast

L

ike most computer users, Ilike
using programs that run fast,
have pretty, ergonomic displays,
and are easy to learn and use.
Some days, however, I'd gladly settle for
software that is simply reliable.
This week, for example, Iattempted to
use the Paintbrush accessory in Windows
3.0 to create alarge bit-mapped image1024 by 512 pixels—to be printed on my
300-dot-per-inch laser printer. When I
told the program the number of pixels I
wanted in the drawing, it offered no complaint. However, as soon as Itried to use
the scroll bars to move about the image,
the program crashed.
The next day, Iwas using aWindows
3.0 DOS session to connect to BIX. Suddenly, Windows decided that my terminal emulator—a faithful program that
had exhibited no bugs—had " violated
system integrity" and terminated it automatically, aborting my on-line session.
In theory, the system's Virtual 8086
mode should have been able to keep any
one application from damaging the system. In this case, however, Windows
warned me to shut down all my applications and reboot my system at once.
Finally, Idecided to sidestep my problems with Windows by moving to Desqview. Alas, my disk cache program,
Power Cache Plus, got into atussle with
Desqview, and it was big red switch
Stop Bit is an open forum for informed
opinion on topics related to personal computing. The opinions expressed are those of
the author and not necessarily those of
BYTE or its staff Your contributions and
comments are welcome. Write to: Editor,
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.
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time. Which program was at fault? Who
could tell? All Iknew was that Istill
couldn't get things to work reliably.

results were startling: Virtually every
Mac program that he tested—including
Apple's own applications—made serious
illegal calls to the operating system.
House of Cards
OS/2 1.x, by contrast, checks every
If your computer crashes, it's easy to
parameter passed to the operating system
blame an application or the operating
before it allows a system call to go
system for your woes. But if you look at
through. What's more, it uses the segthe big picture, you see the real problem:
mentation hardware of the 286 to check
Nearly every personal computer, regardevery memory reference, ensuring that a
less of make, is essentially a house of program never steps out of bounds—by
cards, ready to come crashing down as a even asingle byte. If aprogram tries to
result of asingle erroneous instruction or
use any memory that does not belong to
bad memory location.
it, it is instantly terminated.
In an IBM PC, aprogram can change a
The 32-bit version of OS/2-0S/2
single location—for example, the timer
2.0—also checks memory references,
tick interrupt vector— and instantly
but, ironically, it checks 32-bit procause the system to lock up solid. On the
grams far less stringently than it does 16Mac, trashing the heap or the system
bit ones. A memory reference can be as
globals can cause abrilliant, sizzling dismuch as 4K bytes or more off the mark
play of random pixels. It's no trick to
before the problem is detected—if it's
cause aGuru Meditation on the Amiga.
caught at all. This regrettable step backEven in OS/2, which in theory provides
ward is the result of Microsoft's desire to
isolation between tasks, you can lock up
give 32-bit programs a " flat" memory
the keyboard simply by calling the sysmodel at the expense of the 386's built-in
tem routine DOSEnterCritSec. The seerror-check ing capabilities.
curity holes in most operating environments are not simply Achilles' heels;
Writing Applications That Work
metaphorically speaking, they're the
While theoreticians have shown that
size of Achilles' entire body.
proving programs to be absolutely corSuch weaknesses may have been tolerrect is an arduous task, the programmer
able in the early days of microcomputers,
can flush out many subtle bugs by adding
but today—when millions of people trust
sanity checks to the compiled code.
computers with health, welfare, and liveEvery physics student learns an errorlihood—there's no longer any excuse.
checking technique called dimensional
Operating systems must provide good
analysis, which verifies that the units of
protection against errant applications,
measure in aresult match those of the reand applications themselves must be dequired answer. If, for example, you designed to prevent bugs or catch them
rived aformula to solve aproblem, and
when they occur.
the formula proceeded to add apples and
Button Up That OS
Unfortunately, most microcomputer operating systems do not offer consistency
checking on operating-system calls. The
Mac OS is one of these.
For this reason, Apple Finder author
Steve Capps created a program called
Discipline, which intercepts Mac OS calls
and reports erroneous parameters. His

oranges, you could immediately recognize the problem and correct the formula
before using it on any data. This is called
astatic check, because it can be applied
to aformula or program without actually
running the numbers through it.
Another way of checking your answer
is to ensure that it falls within areasonable range. If you compute the weight of
an apple to be 100 kilograms, you're
continued on page 369
ILLUSTRATION: MARK MOSCARILLO © 1990
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di With aTandy®
laptop, PC
power is always...

...right at hand.
With Tandy's line of powerful laptops, there's no reason
to leave your computer behind.
If you like to travel light, pick up the Tandy 1100 FD—
the only notebook-size PC with instant-on DeslcMate®
word processing built in. At only 6.2 lbs., the 1100 FD
is the ultimate PC compatible for combining portability
and affordability.

Or grab the slim, 6-pound Tandy 1500 HD with a20MB
hard drive and DeskMate software. If you demand 286
power, our -andy.2800 HD is ready to run, with 640 x400
EGA graphics. Plus, there's the Tandy 102— the 3-pound
portable that started the laptop revolution.
Get your hands on aTandy portable today . . . you'll
never have to be without your computer again.

Tandy Computers: Because there is no better value."

Radio Ihaek
COMPUTER CENTERS
A DIVISION OF TANDY CORPORATION

Circle 258 on Reader Service Card

