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THE DELL SYSTEM' 316
16 MHz 386SX.-

The best - bination of pert.
ormance
,ind value available in its class.
STANDARD FEATURES:
•Intel 80386 microprocessor running
at 20 MI-h.
•Choice of IMR. 2MR. or 4MB
of RAM*expandable to 16 MB (using
adedicated high-speed 32-bit memory
slot).
•Advanced Intel 82 385 Cache Memory
Controller with 32 KB of high speed
static RAM cache.
•Page mode interleaved memory
architecture.
•VGA systems ineliide ahigh performance 16-bit vide. ,
adapter.
•Socket for 20 MHz Intel 80387
or 20 MH: WEI TEK 3167 math
coprocessor.
•5.25" 1.2 IA Bor 3.5" 1.44 MB diskette
drive.
•Dual diskette and hard drive controller.
•Enhanced :01-key keyboard.
•Iparallel and 2serial ports.
•200-watt power 'apply.
•8industry standad expansion slots
(6 ;wail:No.

Expandable, affordable access to 386
architecture.
STANDARD FEATURES:
•Intel 80386SX microprocessor running
at 16 MHz.
•Choice of IMB, 2MB, or 4MB
of RAM* expandable to 16 MB (8 MB
on the system board).
•Page mode interleaved memory
architecture.
•VGA system include ahigh performance 16-bit video adapter.
•LIM 4.0 support for memory over IMB.
•Socket for 16 MHz Intel 80387SX
math coprocessor.
•5.25" 1.2 MB or 3.5" 1.44 MB diskette
drive.
•Integrated high performance hard disk
drive internee and diskette controller
on system board. (ESDI based systems
include ahard disk controller.)
•Enhanced 10I-key keyboard.
•Iparallel and 2serial ports.
•200-watt p. over supply.
•8industry standard expansion slots
(7available).
**Lease for as louras $98/mouth.
Extended Service Plan pricing starts ai $234.

**Lease for as Luaus SI3Ihnonth.
••
ErtendedSerrice Plantnicing stuns ut $251.
40 MB TTL Monochnane System

$3,599

40 M13 VGA Color Plus System
(CO MB VGA Coke Plus System

$4,099
$4,699

100 MB Super VGA Color System
(800x600)

$4,799

Prices listed race ,. 1MB of RAM. 150
iind 322 MB hard drive configurations
also availabk.
*Performance Enhancements (System 325,
310, 316 and 220): within the fist megabyte
of rummy, 384 KB of memory àmerged for
use by the system u, enhance performance.
4Ai configurations mutable on all systems.
Call for pricing.

40 MB TTL Monochn ripe System
40 MB VGA Color Plus System
100 MR VGA Color Plus System
100 MB Super VGA Color System
(800x600)

THE NEW DELL SYSTEM' 210
12.5 MHz 286.

THE DELL SYSTEM' 220
20 MHz 286.

THIE DELL SYSTEM' 310
20 MHz 386.

52,699
$3,199
$3,799
$3,899

It's faster than many 386 computers,
and has asmaller footprint.
STANDARD FEATURES:
•80286 microprocessor running at
20 MHz.
•Choice of IMB, 2MR, or 4MB
of RAM* expandable to 16 MR (8 MB
on system board).
•Page mode interleaved memory
architecture.
•LIM 4.0 support for memory over 1MB.
•Integrated diskette and VGA video
controller on system lxxird.
•Socket for Intel 80287 math coprocessor.
•One 3.5" 1.44 MB diskette drive.
•Integrated high performance hard disk
interface on system board.
•Enhanced 10I-key keyboard.
•Iparallel and 2serial ports (integrated
on system board).
•3full-sized I6-bit AT expansion slots
available.
."Lease for as lore as $109/month.
L
sExtended Semice Plan pricing starts at $264.
40 MB VGA Monochnnne System $2,999
40 MB VGA Color Plus System

$3,299

100 MB VGA Monochrome System $3,599
100 MR VGA Color Plus System
$3,899
Prices listed reflect IMR of RAM.
External 5.25" 1.2 MB diskette drive
available.

Prices listed reflect IMB of RAM. 150
and 322 MF3hard drive configurations
also available.

The price says this is an entry-level system. The pertOrmance says it'sa kit MOM
STANDARD FEATURES:
•80286 microprocessor running at
12.5 MHz.
•Choice of 512 KR, 640 KB,r -l
-IMB,
or 2MB ,ri RAM expandable to 16 M B
(6 MR on system board).
•Rige mide interleaved memory
architecture.
•LIM 4.0 support 1,1-mens ey over 640 KR.
•Integrated diskette and high performance 16-bit VGA video controller on
system h‘x:rd.
•Socket for Intel 80287 math
Coprocessor.
•5.25'' 1.2 MR or 3.5" 1.44 MB diskette
drive.
•Integrated high performance hard disk
interne: on system board
•Enhanced 101-key keyboard.
•1parallel and 2serial ports.
•3full-a:led 16-bit AT expansii in slots
available.
«tease for as Lissas $64/month.
A
iddSrusrePLmfmuicingstartmar$l90.
20 MB VGA Monoc hn 'me System $1,699
20 MB VGA Color Plus System
$1,999
40 MB VGA Monochrome System $1,899
MBVGACt4or Plus System

$2,199

Prices listed reilect 512 KB id RAM.
ti-640 KB versions of the above systems
are available for an additional $80.
100 MB hard drive cm nfiguraMms also
available.

All prices and specification, are subject to change wIthout notice. Dell cannot be responsiNe hit errors is typt igraphy ,
it photography. "•Illyments
based r,n.m 36.inonth open-end lease. *Leasing arranged by Leasing Gabor, I
I
le. I
n(:anaJa,configurati, it,. and pm es will va, DELL SYSTEM is a
registered trademark of Dell UNIIrlirer Ggporati, Mten rsoft, MS, MS-R3S and XENIX :Ire registenAl trademarks oraled Is Micntsiiti l:orp. Intel
is aregistered trademark; 386 and 386SX are trademarks 4
.
Intel Corporation. UNIX h. aregistered trademark of AT&T. Dell UNIX System V6
1.'4,1 on INTERAA rTIVE tiyeemse. irrigation's 386/tx.'" Signifies trademarks dentine'', nher than Dell Comimter Gars ran,
pn Aided
1
,
,\, ,r,, 41, 4.01.
eIn rem. re 1,,canon ,u in, In' additional travel glares. t1989 Dell Gnnputer Girpor.es. .1i All r1.2.11, rv ,vnt,1

SAVE HOW ON THE DELL SYSTEM 325 25 MHz 386.
AN EVEN BETTER VALUE AT THESE NEW LOW PRICU).

STANDARD FEATURES:
•Intel 80386 microprocessor running at 25 MHz.
•Choice of 1MB, 2MB, or 4MB of RAM*
expandable to 16 MB (using adedicated highspeed 32-bit memory slot).
•Advanced Intel 82385 Cache Memory
Controller with 32 KB of high speed static
RAM cache.
•Page mode interleaved memory architecture.
•VGA systems include ahigh performance 16-bit
video adapter.
•Socket for 25 MHz Intel 80387 or 25 MHz
WEITEK 3167 math coprocessor.
•5.25"1.2 MB or 3.5" 1.44 MB diskette drive.
•Dual diskette and hard drive controller.

•Enhanced 101-key keyboard.
•1parallel and 2serial ports.
•200-watt power supply.
•8industry standard expansion slots (6 available).
**Lease for as low as WS/month.
A Extended Service Plan pricing starts at $370.

40 MB VGA Monochtume System

$4,899

100 MB VGA Color Plus System

$5,799

100 MB Super VGA Color System (800x600) $5,899
150 MB Super VGA Color System (800x600) $6,399

Prices listed reflect 1MB of RAM. 322 MB
hard drive configurations also available.
All systems are photti,trraphei with ,ei,ntal extras.

AD CODE NO 11EL9

Technically speaking, the Dell
Systee325 is one of the most advanced 386" computers available.
And, according to PC Magazine,
it's one of the most advanced 386
computers they've ever tested.
In benchmark after
benchmark, the 25 MHz Dell
System 325 ran circles around

THE FIRST PERSONAL
COMPUTER THAW'S
REALLY PERSONAL.
Of the more than 150,000
personal computers we've sold
to date, each one has been
individually configured to fit
the needs of its owner.
The System 325 takes that idea

to its logical extreme.
For example, it runs either
MS-DOS; MSIOS/2, or our own
Dell UNIX! System V Which is
compatible with-AT&T's System
V Interface Definition. And the
world of XENIX! applications.
If speed is of the essence, we
can include an optional Intel®

THE DELL 386 SYSTEM 325
HAS A 25 MHz CLOCK RATE,
CACHE MEMORY CONTROLLER,
IDE OR ESDI HARD DISK DRIVE,
PAGE MODE INTERLEAVED MEMORY,
AND 100% COMPATIBILITY WITH
MS-DOS, OS/2 AND UNIX SYSTEM/IV.
ï
field of 386-based
systems. A field that
included the
Compaq" 386/25.
A show of prowess
that earned the System
325 PC Magazine's
Editor's Choice award.
It was agoal we set for
ourselves from the very
beginning. And an
objective anyone with a
penchant for power and
performance can
appreciate.
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80387 or WEITEK 3167
math coprocessor. And
since nothing about this
system is lightweight, the
standard mass storage is
a100 MB hard disk drive.
Or we can configure it
with a40, 150 or 322 MB
hard drive.
As you might expect,
the output is just as
intense. You can choose
between VGA Monochrome with

paper-white screen,VGA Color
Plus, or Super VGA for high
resolution colors displayed on a
larger screen.
Even though the 325 gives
you all this performance, it still
leaves you six open slots for
whatever else you might want
to add.
And once you've told
us what you want, we'll
make sure what you want
works—by burning-in the
entire system unit.

COMPUTER
RETAILERS ARE
NO KNOWS.
There are some good
reasons computer retailers
won't know much about
the System 325.
First, with all the new and
increasingly sophisticated
systems they have to keep up
with on adaily basis, you
can hardly expect them to
know everything.
Second, because Dell sells
direct.
Which means you now have
the unique opportunity to talk
directly with the people who
make them. And ask things like,
"What is page mode interleaved
memory?" or, "How much SIMM
RAM should Iadd?"
In other words, the kinds of
details that are important to
people who make computers and
people who use them.
So dealing direct not only
can save you up to the 35%
mark-up, but 100% of the
frustration.

WE COME WHEN
WE'RE CALLED.
One of the things that very
clearly sets Dell systems apart
from other computers is not

just how they're sold but how
they're supported.
Overkill was one description
used in arecent PC Week article.
Perhaps.
But then, we think you'll
agree, when something goes
wrong, you want as much help
as possible, right?

MAYBE YOU
SHOULDN'T BUY
ONE AFTER ALL.
No matter how many reasons
we give you to buy aDell system,
sometimes it makes more sense
to lease one instead.
Whether you need asingle
computer, or an entire office

• BEST OF ALL,
YOU WON'T HAVE TO
EXPLAIN TO A
COMPUTER RETAILER
WHAT ALL
THAT MEANS.
Which is why every Dell
system comes with atoll-free
technical support line and selfdiagnostic software.We're able to
solve 90% of all problems right
over the phone.The other 10%
receive next-day, ,deskside service.
Thanks to our new alliance with
Xerox Corporation.
And you get all this help for
afull year— whenever you need
it— at no extra charge°
As you've probably guessed,
one of the things that drives us
most is customer satisfaction.
So we'd like to give you the
ultimate guarantee:
Try aSystem 325 in your office
for amonth. Run your toughest
applications. Put it through its
paces, at your pace. If you're not
completely satisfied, send it back
anytime within 30 days. And we'll
refund your money.
No questions asked.
Circle 105 on Reader Service Card

full, there is aleasing plan for
your business that is just like
100% financing.
And just as we can custom
configure your computers, we can
see to it you get acustom designed
lease plan to fit your exact business
needs.t A fact that has not gone
unnoticed. Especially by the
Fortune 500. Over half of whom
now own or lease Dell systems.
And just as we welcome
their business, we welcome your
business, too.
Just call us, toll-free. And don't
be afraid to ask us the tough
questions.
That's the part we like best.

DELL
COMPUTER
CORPORATION
TO ORDER, CALL

800-426-5150

IN CANADA, CALL 800-387-5752
IN GERMANY, CALL 06103/701100
IN THE U.K.. CALL 0800 414535

power ...The most advanced
What else would you expect
At ALR, we will never rest on our laurels. We strive to be the best, as
proven by our past achievements. Now with the introduction of the
new ALR PowerCache 4, we've designed asystem that is far

PC MAGAZINE, January 1989,
"In afield of powerhouse machines
there can only be one winner, and
ALR's FlexCache is it."
INFO WORLD, July 1989,
"ALR Systems Unleash 486 Power. The
PowerCache 4 shines in the CPUspecific portion of the Info World Auto-

beyond comparison. Again, we have taken PC-microprocessing power
astep further by designing aunique proprietary PowerCache 4cache
controller using ALR's custom ASIC chips which deliver the fastest
processing speed ever.
More important, PowerCache 4 is the first PC to fully utilize 128-bit
burst mode and a"read and write-back" 128KB cache design, providing abetter than zero wait state performance as compared to the i386.
Furthermore, the ALR PowerCache 4 is 100%
PS/2TM Micro
ChannelTm-compatible supporting bus mastering devices and giving

me

mated Benchmark Test, gaining a score
of 16.3."

ALR M130

ALR M150, M350

/BM M70-A21

Desktop

M650 Floor-Standing

Power Platformm

CPU

25 MHz 1486

25 MHz i486

25 MHz 1486

last week on Advanced Logic Research,
Inc.'s prototype 486 desktop system,

Bus

MCA

MCA

MCA

External

ALR will enter the 486 market with a

128 KB cache
Read and Write-Back

128 KB cache
Read and Write-Back

None

Cache

bang."

Video
Opt. on

640x480
1024x768

640x480
1024x768

640x480
None

I/O Slots

6expansion slots

6expansion slots

3expansion slots

Storage

4-3 1/2'

1-full height
2-1/T-height
2-3 1/2 drives

3-3 1/2' drives

Disk
Capacity

130 MB-260 MB

150 MB-650 MB

110MB

Price

S9,990

Stalling at
S11A90

S12,990

PC WEEK, July 1989,
"Based on aseries of benchmarks run

board
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California Anza-Borrego
Desert State Park
(Cannonball-shaped sandstone.
These concretions are
formed of onion-skin layers of
minerals resistant to erosion.)

i486'system in the world.
from the leader in 386 technology
you amore efficient system for avariety of multi-user and fileserver
applications. Like most ALR computers, the PowerCache 4 is atruly
balanced system. The fastest power is achieved by enhancing our
PowerCache 4design with the industry's fastest disk drives and interface. The PowerCache 4systems come standard with ahigh-speed
15MHz ESDI and 32 KB hard disk cache on the disk controller.
What more could you possibly need.
It's no wonder ALR remains ahead of the pack with our innovative
design expertise. As far back as 1986, we've been recognized in the
industry as aleader in performance. Recently, the highly acclaimed
386/220 won us "Best of 1987" from PC Magazine. 1988 brought us
the honor of receiving the PC Magazine Award for Technical Excellence for designing the industry's most advanced cache architecture.
As for 1989 we've already begun to excite the industry with the
PowerCache 4.
Now, what else would you expect from acompany who is so committed to innovation and high-performance technology that we take
you astep beyond. At ALR, we are concerned with your processing
needs. Our technical support staff is available to assist you by one
simple phone call. All our systems are backed by aone year warranty. Call today for more information on the new PowerCache 4and
the name of an authorized reseller nearest you.

1-800-444-4ALR

PowerCache 4is the first PC to fully utilize
128-bit burst mode and a "read and write.
back" 128KB cache design, providing
better than zero wait state performance as
compared to the i386.

C

Home of the Marld's Fint 386 PC
Advanced Logic limeatch Inc

Advanced Logic Research, Inc.
9401 Jeronimo Irvine, CA 92718
(714) 581-6770 FAX: (714) 581-9240
For our Canadian office:
1-800-443-4CAN
For our UK office:
0635-521 844 FAX: 0635-521 844
For our Singapore:
(65) 258-1286 FAX: (65) 258-1285

ALR and Advanced Logi• Research. Inc. are registered trademarks. Paw Cache 4 is aregistered trademark of Advanced Logic Research, Inc. IBM and PC. PS/2. Micro Channel arc registered
trademarks of International Business Machines Corporation. Intel, 38o and i486 are registered trademarks of Intel Corponnion.

Circle 23 on Reader Service Card (DEALERS: 24)
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PRODUCTS IN PERSPECTIVE
49

What's New

81

Short Takes
Excel for OS/2 with
Presentation Manager,
Microsoft's spreadsheet for OS/2
Cornerstone SinglePage XL,
amonitor for desktop publishing
Prograph 1.2,
apictorial development system
from Gunakara Sun Systems
TekColor for the Macintosh,
acolor-matching system
from Tektronix
FormWorx System 2, an updated
forms-processing package

FIRST IMPRESSIONS

106

115

Two Affordable 486s
Psst! Wanna Buy
an 80486 Cheap?
by Michael E. Nadeau
and Frank Hayes
Cheetah's and ALR's new 80486
systems offer more performance for
less money.
A PC in Your Pocket
by Nick Baran
The Poqet PC has all the power of
an IBM PC, yet it's as small as a
videocassette.

178

Product Focus:
The Brains Behind the Graphics
by Steve Apiki, Howard Eglowstein,
and Rick Grehan
The BYTE Lab looks at 11 intelligent
graphics controllers that bring new
speed and flexibility to PC graphics.

201

DEC's RISC Powerhouse
by Ben Smith and Rob Mitchell
The DECstation 3100 shows strength
as anumber-crunching workstation.

211

The LAN Terminal Alternative
by Bill Catchings
and Mark L. Van Name
Looking for adiskless PC? These two
80286-based machines from Wyse
and TeleVideo might fit your needs.

219

LAN Aid: Mac Booster Modules
by Tom Thompson
Enhanced connection modules
from Dayna and TOPS offer aboost
for LocalTalk networks.

225

DAT Drive Eases Mac Backups
by Don Crabb
GigaTrend's pioneering DAT drive
helps monied Mac users easily store
gigabytes of data.

233

X.25 Pads Performance
by Stephen Satchell
Hayes' X.25 modem produces
installation headaches, but its
accuracy and speed are worth
the fuss.

153

Macinations:
Research àla Mac
by Don Crabb
Don gets anew scientific
CD-ROM and uses the new Macs.

159

OS/2 Notebook:
Getting Your
Priorities Straight
by Mark J. Minasi
Fine-tuning OS/2's
multitasking priorities.

167

Net Works:
Everyone into the Pool
by Barry Nance
The most common LAN gateways
are "modem-pooling" devices
used over common dial-up lines.

COVER STORY
EISA Arrives
by Nick Baran

page 93
Introducing the
Hewlett-Packard Vectra
386, one of the first
EISA machines.

EXPERT ADVICE
121

139

147

4

Computing at Chaos Manor:
The Installation Blues
by Jerry Pournelle
Jerry looks at disk-based
reference materials, a
floppy disk controller, and
educational software.
The Unix /bin:
Customizing for Comfort
by David Fiedler
A series of environment
variables let you tailor Unix
to your own liking.
Down to Business:
Serving Business
by Wayne Rash Jr.
Sharing adatabase doesn't
require amainframe anymore.
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247

255

265

271

287

Ease into Mac Programming
by Ray Valdés
Master the Mac Interface with
Prototyper from SmethersBarnes.
microExplorer in Action!
by Alex Lane
Texas Instruments' microExplorer
turns the Mac II into aLisp machine.
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299

307

323

341

342

350

The ABCs of Digital Type
by John Collins
The advent of digital type has
brought variety, flexibility, and
afew problems to publishing.

‘111,101

411

Mach: The Model for Future Unix
by Avadis Tevanian Jr.
and Ben Smith
Will anew, object-oriented
kernel change the face of Unix?

1
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For Power Users Only
by Edward Reno
Lotus 1-2-3 release 3.0 has alot
of welcome changes, but did Lotus
go far enough?

417

Alpha Four:
No Programming Required
by Malcolm C. Rubel
Alpha Four from Alpha Software
provides amenu-driven alternative
to dBASE file formats.

Under the Hood: Inside EISA
by L. Brett Glass
The Extended Industry Standard
Architecture emerges from the lab
to challenge IBM's Micro Channel
Architecture.

427

Some Assembly Required:
Two Tin Cans and Some String,
Part 2
by Rick Grehan
The investigation of network
interfaces continues, this time with
the popular NetBIOS.

The Power of the Press
by Jon Udell
Interleaf's Technical Publishing
Software 4.0 for Unix systems is a
peek at high-end publishing.
Reviewer's Notebook
Three price/performance systems,
tools that make Windows painless,
amouse for 1-2-3, and more.
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A New Twist on an Old Technology/380
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361

IN DEPTH
296

403
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Introduction:
32 Bits and Above

371

Are 32 Bits Enough?
by Steve Krueger
One prediction for the future.
Seeking aWide Berth
by Ron Sartore
Wider memory isn't necessarily
faster memory.
Revenge of the CISCs
by Michael Slater
and John H. Wharton
Will the 80486 and the 68040, heirs
to the dynasties built by Intel and
Motorola, slow the RISC bandwagon?
A Virtual Crowd
Learn how PC, Mac, and Unix
systems let you use your hard disk
as program memory.
Virtual Memory:
The Next Generation
by Robert Moote
Mac VM Revealed
by Phil Goldman

376

DOS at RISC
by Colin Hunter
and John Banning
Binary porting lets you run DOS
applications on the latest Unix
workstations.
Clearing the Air
by Bill Blagdan
Some 32-bit software issues to
consider, including 80386-specific
versus 32-bit software and various
aspects of OS/2.
Upward Mobility
Turn your present computer into
a32-bit powerhouse.

8
17

391

A New Twist
on an Old Technology
by Jay Bretzmann
With agreements on digital audio tape
near, manufacturers are teaching an
old technology new tricks.
Paper, Magnets, and Light
by Robert R. Gaskin
A quick tour through almost 100
years of off-line computer mass
storage.
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Future Fortune Company

Dough placement and sae dis-

By no small coincidence, Microsoft Windows works the way you do: On more than one thing at atime.
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Old sayings may cost
Future Fortune
'
lthasbeenroughly68years
since PPC last created new fortunes. But in light of the new
logo and the whole new look
brought to theCompany in the
past year, the board of directors has unanimously voted to
replace the old fortunes. President Brn Dearing explained,
"As we exit the 1980's, people
no longer believe in the same
old lines, it's time to change.

WYSIWYG. What you see on screen...

...is exactly what you get on paper

n,. prem.«, tool (or:
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• De,Idep 1,101sho,
• Technical 111“...too

ore good news: Hundreds ofgreat Windows applications are available right now, as you read.
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An entire environment that let:

Fortune

Teller

Cookie Standards, rolling in the dough

ces for the month of August
a reliable au pair.

We'd like
everyone who's
usingWindows
appleeons on
apart-time basis
to please stop.

portant call on your ear phone.
wery lifts spirits as well as wrinkles.
111 never return from maternity leave.
is a thing of the past. Intest in a car soon
tin real estate will only lead to ftustration.
sper as will your accountant.
Wes second nobody remembers.

do amazing things—like this—simply

The trouble with using Windowsrm applications
every once in awhile, is that you're only amazingly productive every once in awhile.
This has got to stop.Which is why
there's the Micmsoft® Windows environment—the first and only graphical
environment to let you work with
multiple Windows or DOS applications without ever closing asingle
file, or quitting asingle program.
You may never see your
Cprompt again. Just give Microsoft Windows a40-hour
work week and you'll be pointing, clicking, cutting,
pasting and flying through your work with the greatest
of ease. Cut from aspreadsheet and paste onto aword
processing document—without scissors and acopy
machine. Exchange information, link files and programs,
then watch your data get updated automatically, or if
you prefer, at your command.
Call us at (800) 541-1261, Dept. J89 for more facts
about how Windows can open up doors, and for our free
Windows Shopping Catalog.
And see how the only way to get the most out of
your Windows, is to look into ours.

Microsoft.

Making it all make sense

Customers inside the 50 United States, call (8001541-1261, Dept. J89. In Canada, call (41616719811. Outside the
U.S. and Canada, call (206)882.8661. ©1989 Microsoft Corporation. All rights reserved. Microsoft and the Microsoft
logo are registered trademarks and Making e
all make sense and Windows are trademarks of Microsoft Corporation.
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Fred Langa

WHAT SLUMP?
The end of the year
produces aflood
of new products

A Unix Workstation for Cheap
Innovation isn't limited to Intel-architecture machines, however. Although the
68040 is still not available to compete
against the 80486, some nice 68030based systems are appearing.
For example, Apollo (which is now a
subsidiary of Hewlett-Packard) recently
introduced the first full-featured 68030ou've probably heard naybased Unix (System V version 3) worksayers speaking of a slump in
station priced at less than $4000.
the computer industry. One asThe new Apollo Series 2500 personal
pect of a slump is a drop in
workstation "entry-level" system, which
sales volume, acritical issue to vendors,
lists for $3990, includes a20-MHz Mobut not what matters most to end users.
torola 68030, a68882 floating-point coRather, it's the drop-off in innovation
processor, 4 megabytes of RAM, and a
and aslowing in the pace of product announcements that can be unsettling to
15-inch paper-white display with amaximum resolution of 1024 by 780 pixels.
those of us who are hungry for ways to
improve our own productivity and that of
All the features of the 2500 are built onto
a single motherboard that is approxiour companies.
On toward midyear, there were three
mately the size of afull-size IBM PC AT
or four months where nothing much
board.
This model comes without adisk drive
seemed to be happening. We saw some
because most 2500s will be networked:
minor upgrades arrive, some new niche
products emerge, acouple of disappointApollo built Ethernet, IBM Token Ring,
and Apollo Token Ring support into the
ing releases of long-delayed major prod2500. (You can, however, add adrive if
ucts, and arelative handful of really interesting, meaningful new products. I you choose.)
Consulting editor Stan Miastkowski,
don't know about you, but toward the end
of the summer, Iwas thinking dark
who covered the story for BYTEweek and
Microbytes Daily, reports that Apollo
thoughts about the state of innovation in
hopes to ship the new system by the end
our industry.
of this year.
50 EISA and/or 80486 Machines?
But with the arrival offal!, new products
Chip Advances
and technologies are crawling out of the
There's some welcome activity at the
oxide. Just one example: By the end of
chip level, too, which portends some inthis month, we expect to see something
teresting new products in the not-too-dislike 50 new machines using either the
tant future.
For example, Intel announced anew
new Extended Industry Standard Architecture bus or the 80486. Some, like the
version of its 80960 embedded microproHewlett-Packard Vectra 486 machine
cessor, one that can execute up to three
that appears on this month's cover, use
instructions at atime. The result, accordboth.
ing to Intel, is a33-MHz CPU with atop
speed of nearly 100 million instructions
Machines based on the 80486 are
per second and aroutine speed of some
springing up in such abundance that
we're already seeing price wars: See this
66 MIPS.
month's First Impressions of amazingly
The microprocessor is likely to begin
showing up in some computation-intenlow-cost 80486 boxes from Cheetah and
ALR.
sive PC peripherals in the next year, in-

y
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cluding scanners and laser-printer controllers. That should radically improve
the speed of laser printers when they're
printing using page-description languages like PostScript.
Rival Motorola announced the 68302
Integrated Multiprotocol Processor, a
low-power CMOS package that runs at
16.67 MHz and includes a68000 processor, amicrocoded RISC-based communications controller, three independent
serial I/O channels (each with two onchip direct-memory-access channels),
RAM, and a special-purpose synchronous communications port that allows
the 68302 to interface directly with components like microcontrollers, digital
signal processors, and coders/decoders.
The 68302 will be used in awide range of
applications, including LANs, fax machines, modems, telephone switching
equipment, computer I/O systems, and
even satellite communications equipment.
Speaking of LANs...
Recent LAN developments include some
amazing software from VXM: The software can transform aLAN into aparallel-processing "network supercomputer." The software currently works
only on TCP/IP networks, but VXM says
the connected configuration can consist
of IBM PC compatibles, Macs, Unix
workstations, and mainframes.
VXM claims that using its software, a
25-node network of PCs and Macs can
deliver the effective processing power of
an IBM 3090 mainframe. With 25 RISC
workstations, you could have the power
of a Cray supercomputer, the company
says.
There's lots more—and that's the good
news. There is indeed lots more. The
midyear slowdown is over, and it looks
like we're in for some interesting times
in the months ahead.
—Fred Longo
Editor in Chief
(BIX name "flanga")

At last, an assistant that
follows your directions
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100% autorouting.

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

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

The autorouter for HiWIRE-Plus
rips-up, reroutes, and with appropriate design rules, racks up
100% completion.
Forget gridded routers. This
autorouter places vias and traces
anywhere your design rules
allow. With 1-mil resolution.
Vary trace width and spacing for
individual networks. Route 1, 2,
3, or more tracks between IC
and connector pins.
[1 Set up boards from 1to 250
layers, up to 60" >< 60".

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

Specify shape, size, and type
of vias, layer-by-layer: throughhole, blind, buried, micro.
Specify via types for individual
networks.

dermi

fewer vias and layers than
comparably priced autorouters.

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

11 11se

use on your IBM PC, XT,
AT, PS/2, or compatible with
640K RAM.

CIFor

(800) 742-6809

Europe: RIVA Ltd, England, Phone 0420 22666, FAX 0420 2370001 Brazil: Comicro, Phone (11) 289-7193 /Japan: BEST, Phone. (03) 374-1161, FAX (03) 374-9450
Circle 400 on Reader Service Card

PS/'2 is aregistered trademark uf International Business Machines Corponaion 0 I989 IBM C.orp.

The least alocal area network can give you is time
for lunch.
Some food for thought.
Getting all the information from
all your equipment to all your people
can occupy all your time.
That's where the IBM Token-Ring
Network can help.
With our new 16-megabit bandwidth, it provides remarkable new
speed in moving everything from
bulk data to mail to graphic images.
IBM's Token-Ring Network fits
into most existing environments. It's
compatible with today's popular
software, connecting your workstations, including PCs and PS/2s°
midrange computers, mainframes
and peripherals.
We've also designed it for reliability. With IBM software, it's easy to
diagnose, isolate and correct problems, without affecting the rest of
your network.
It's another reason why no other
company connects more companies
with more equipment to more
people than IBM.
For more information on IBM
local area network solutions, contact
your local IBM Advanced Product
Dealer or your IBM marketing
representative.
We can help your entire organization run more smoothly and productively. And that means you can devote
your time to other important matters.
Bon appétit.
•••
MMI
•••
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BORLAND'S TURBO CPROFESSIONAL

PC WEEK POLL: CCOMPILERS
Overall
%bighted
Score

Overall
Reliability

Complete of
Command
Descript

Overall Perform.

Complete &
Organiz.
Document.

Document
Clarity

Compiling
Process
Efficiency

Product
Support
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Value Relative
To Cost

Product
Support
Access.

81

87

79

84

77
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72

70

93

76

83

80

81

78

74

76

68

67

70

66

68

64

71

63
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69

60

58

76

Turbo C 2.0
(Borland
international)
C Optimizing
Compiler 5.1
(Microsoft Corp.)
C++ 1.07 (Zortech
Inc.)

"Microsoft was No. 1, but they have been unseated by Borland." PC Week, May 8, 1989

PC WEEK POLL: SOFTWARE DEBUGGERS

Tbrbo Debugger 1.0
(Borland
International)
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Programming
Compatibility
Environment
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Support
Quality

Product
Support
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81
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Codeview 2.2
(Microsoft Corp.)
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72
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Value
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To Cost
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"Borland's Debugger outshines Microsoft's Codeview." PC Week, May 15, 1989

It's two winners in one.
Turbo C; the core of Turbo C
Professional, was the outright winner in
PC Week's Poll of Corporate Satisfaction
on Ccompilers. Overall, Borland won
with 81. Microsofte placed second.
Turbo Debugger,® also included in
Turbo CProfessional, was the outright
winner in EVERY category in PC Week's
Poll Of Corporate Satisfaction on
Debuggers. And, once again, we topped
the score with 84, overall. Microsoft
came in second-best, 11 points behind.
Get Borland's Turbo C
Professional and get the best of both
worlds: our top-rated Ccompiler and our
top-rated Debugger.
CODE: MC38

Call (800) 345-2888* and we'll
send you both PC Week polls and technical specifications on Turbo Cand
Turbo Debugger.
Turbo C
Professional
includes both
Turbo C2.0 and
Turbo
Assembler &
Debugger.

TURBO C
PROFESSIONAL

BORLAND

'From Canada. Call 14081 848.4391. Repnnted front PC Week. May 8, 1989: PC Week, May 15, 1989. Copyright .1989 Ziff Communications Company. Turbo C. Turbo Debugger. and
Turbo Assembler are regtstered trademarks of Borland International Copyright .1989 Borland International. Ina All rights reserved.
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At only $1495, it's got your name on it.
The HP LaserJet printer
family has expanded—
in asmall way.

*Suggested U.S. list prices:
LaserJet IIP $1495;
LaserJet Series 11 $2695.
Dealer prices vary.

The new HP LaserJet HP (as
in Personal) fits right on your
desk. And, with aprice almost
half of the multi-user LaserJet
Series II;'` into most budgets.

Its simple front panel gives
you easy, push-button control
over the menu, the 14 internal
fonts, form feed and other
functions. It handles four
different paper sizes: letter,
legal, executive and A4, as
well as envelopes. In portrait

or landscape configurations. At four pages aminute.
From one or two paper bins
(the second is optional).
The 512K standard memory
is upgradable to 4.5 Mbytes
for more complex graphics
and publishing programs.

And, of course,
our new printer
is compatible with the HP
LaserJet Series II and virtually
all popular PC software.
So call 1-800-752-0900,
Ext. 277J for your nearest
authorized HP dealer. Then
Circle 163 on Reader Service Card

introduce people at your
company to their very own
HP LaserJets.

There is abetter way.

FA

HEWLETT
PACKARD

Creative License.
If you've ever tried to combine
indows, menus, forms, and text
ntry to create an effective user
tterface, you know how challenging
can be.
Perhaps you've turned to a thirdarty library for help. Only to run into
!strictions, limitations, and dead ends.
oyou had to compromise your design.
!r. modify the library source code. Or
art over.
Which is precisely why we designed
ermont Views, the new generation
fWindows for Data®, the best-selling
'
library for user interfaces.
Vermont Views offers unbridled, unastricted creative license.

The Human Interface Of
Your Dreams
Vermont Views offers an unparal?led set of interface building blocks that
'ou can combine in unlimited ways:
la Menus can be created in any style
rou choose, made scrollable vertically
!rid horizontally, and nested to any level.
;eatures include n-th character selection,
:heclanarks, and unavailable items.
• Data entry forms can be bigger
han their display windows, have scrolldole regions for the entry of variable lines
)f items, lists of choices for data entry,
:ontext sensitive help, and special
lecimal, date, time, and toggle fields.
• A mini word processor can be at:ached to afield window in aform or

used as apop-up note taker.

You're In Charge
Because you can write and attach
functions to the beginning and end of
menus, forms, fields, and to keys, you're
always in control.
Use these control functions to call up
subsidiary forms and menus, change
field values and the active field, exit or
abort aform, do almost any task you can
imagine.
All interactive capabilities of Vermont Views use aunique system of accessible keytables, so you can easily
change or disable key assignments -even
add to the functions provided for menus,
forms, text entry, and windows.

One For All
Vermont Views is available for DOS,
OS/2, UNIX, XENIX, and VMS. Maintain the same user interface on all of these
operating systems with the same source
code.
Vermont Views provides international portability as well, with full support
for IBM international characters, flexible
date and time formats, and changeable
decimal and thousands separators.

Novice Or Expert
Despite its depth and flexibility, Vermont Views is easy to learn and use. Each
major facility is covered in asingle, self-

800-848-1248, 802-848-7731

Fax: 802-848-3502

contained section of the manual, so you
only need to learn capabilities as you use
them.
To help you become an expert in no
time, we include afree copy of the Norton Guider" Engine and our own comprehensive Pop-Up Reference. You'll
have immediate, on-line access to function names, reference pages, structures
and tables.

No-Time-Limit Guarantee
We've only touched on afraction of
what makes Vermont Views special. The
only way to know it is to use it.
Try Vermont Views on your hardest
problems.
For as long as you want. At no risk.
If not fully satisfied, return for afull
refund. Anytime.

To Order Today
Call 1-800-848-1248
Call to order Vermont Views today.
And we'll send your "creative license"
right away.
Prices: DOS $395; with Source $790.
UNIX, XENIX, VMS, OS/2 please call.

Vermont
Creative
Software
Pinnacle Meadows, Richford, VT 05476

Tela: 510-601-4160 VCSOFT

M ICROBYTES
Staff-written highlights of developments in technology and the microcomputer industry,
compiled from Microbytes Daily and BYTEWEEK reports

Computer Scientists Warn of Physical Limits

C

onquering the future frontiers of
computing won't be easy, especially with something as big as
physics getting in the way. That's the
message four researchers delivered to
fellow computer scientists at the
eleventh World Computer Congress
held in San Francisco recently.
Tommaso Toffoli of MIT said
that in about 10 years, ICs simply
won't be able to get any smaller.
Toffoli and Teuvo Kohonen, of the
Helsinki University of Technology,
both pointed out that the density of
microprocessors has been increasing
by afactor of 10 every five years. That
means that in 10 years, each transistor
in aCPU will be one one-hundredth of
its current size. But as those transistors
get smaller, designers will face the
problem of "tunneling" —electrons
that won't behave in the expected
ways—which means that physical
CPU errors would become much more
common.
To make computers work accurately beyond that level, Toffoli said,
they'll have to depend on the microscopic physics of two electrons rather
than the statistical mechanics of
millions of electrons. "Maybe in 20 or
40 years we'll have computers where
each bit is aquark, and then they will
be reliable again," he said.
Kohonen proposed leaving
conventional deterministic computers
behind in favor of neural networks,
using analog systems and astatistical
description of data. But, Kohonen
admitted, "You wouldn't want to use a
neural net to keep your bank account;
they're not accurate enough for that."
Gen Matsumoto, of Japan's

Electroteclmical Laboratory, offered
another alternative: "biocomputing."
While neural networks mimic brain
activity in computers, biocomputing
attempts to electronically duplicate the
actual structure of the brain.
Matsumoto said that biocomputing
work has been going on for five years
as part of Japan's "fifth-generation
computer project," but at $2 million
it's only about 1percent of the
ambitious endeavor's budget.
In an informal poll, Toffoli asked
the audience of researchers if they
thought that within 10 years it would
be possible to hold an extended
intelligent conversation with a
computer. Almost no one in the
audience said yes.
Although digital computers have
changed greatly in form over the
centuries, said Vladimir Cerny of
Comenius University in CzechoslovaIda, they haven't changed in function.
"We've called it accounting, then
calculating, then computing, and now
data processing—but the way we do it
hasn't changed that much," he said.
"Perhaps there is abigger variety of
dynamical systems that can be used
for computing." The question isn't
whether amachine can compute
numbers, Cerny said, but whether it
processes information; that's what
makes them interesting, he added.
And what happens when machines
get much, much better at processing
information of all kinds? As Toffoli
put it, "Eventually some computers
may be interesting enough that they
will be able to say, 'Look, leave me
alone and let me think about what I
want to think about."

TI Chips Will Cut Cost of 33-MHz 80386 Systems

TI

exas Instruments (Dallas) has
developed aset of chips that will
cut considerably the number of
components that it takes to build a33MHz 80386-based computer. Most
computer makers currently have to
design their own discrete logic
components to drive the high-speed

80386, and that means from 30 to 60
chips on the system board. But TI's
new TACT83000 reduces that chip
total down to eight (plus the 80386
CPU). The TACT83000 package is
also suitable for 80386SX-based computers, in which case only three "gluecontinued
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Government and industry are
placing too much emphasis on
"mission-oriented projects" and not
providing enough funding for basic
research, renowned computer
scientist Donald Knuth told the
World Computer Congress. The
scientific community "faces a
crisis," the Stanford University
professor said, because scientists
can't get funding for projects
unless they "subscribe to somebody else's agenda telling them
what to do. We need alot of small
projects devised by many scientists,
instead of concentrating most of
our resources on afew huge
projects with predefmed goals."
Apple Computer (Cupertino, CA)
says that it will work with outside
developers of "interactive" Mac
products to define aframework for
accessing information from devices
such as VCRs and videodisk and
compact disk players. The computer maker says the Apple Media
Control Architecture specifications will be available to developers by the end of this year. ABC
News Interactive, Newsweek,
Boston's WGBH-TV, Datapro, and
the British Broadcasting Corp. have
brought out products, on various
media, that tap into the Mac's
video and audio capabilities.
The U.S. Department of Commerce
has revised its list of computers
that can be exported to Sovietbloc nations to include most 80286based laptops. The Department of
Defense, concerned that portable
computers could have wider
military applications, has opposed
their export to certain countries.
The major laptop manufacturers
welcomed the move. "It gives us a
level playing field internationally,"
Zenith spokesperson Glenn Nelson
told Microbytes Daily. "Naturally,
)ur first step is to evaluate how to
)ursue these markets. And our next
;tep is to see how we can use the
)pportunities presented."
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Send lawyers, guns, and money,
but no computers: With the recent
lifting of restrictions on computer
exports to some countries, the
prohibited list has gotten shorter.
According to rules published in the
Federal Register, American
computer makers cannot legally
send computers to Cuba, Cambodia, North Korea, Vietnam, Libya,
South Africa, or Namibia.
Seiko Instruments (San Jose, CA)
now has aMacintosh model of its
color thermal printer. The new
QD5500 printer incorporates a
QuicicDraw device driver that
supports aset of 35 scalable
outline fonts, similar in concept to
the fonts that Apple says it will
supply with System 7.0 next year.
(Seiko will support Apple's outline
fonts when they become available,
aSeiko official said.) Resolution is
300 dpi. Seiko claims the unit has a
print speed of 1page per minute.
Depending on page size and
memory capacity, the printers
range in price from $7000 to
$14,000. The Seiko printer costs
about $2000 less than comparable
color thermal units from Tektronix
and QMS, but it doesn't have its
own processor and doesn't support
PostScript.
Hewlett-Packard (Palo Alto, CA)
and Samsung (Seoul, Korea) plan
to jointly develop low-priced
workstations based on HP's
Precision Architecture. The RISCbased Unix systems will start at
about $5000, an HP official said.
The deal calls for Samsung to
manufacture the products that
result from the shared development
work, which will then be sold by
HP on an OEM basis. HP and
Samsung say they'll have their first
codeveloped workstations by 1992.
Intel (Santa Clara, CA) is sampling its 32-bit LAN coprocessor
chips for file servers, multiuser
systems, and workstations. The
82596 uses the same bus interface
signals as the 80386 and 80486
processors; it off-loads the host
CPU and transmits data at the 32bit bandwidth of the system bus.
The chips are designed for being
built right into the system board.
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logic chips" are required.
The new four-chip set requires
only four additional off-the-shelf gluelogic chips to form acomplete 80386
system. The TACT83000 package will
make it possible to build acomplete
33-MHz 80386 system on a4- by 5inch board, according to TI product
manager Gerald Wineinger. The chip
set will also allow manufacturers to
reduce their design and production
costs, Wineinger says.
The chip set consists of the
memory control unit (MCU), the data
path unit (DPU), and the AT bus
interface unit (ATU), asingle 208-pin
chip that drives the standard AT bus.
The ATU is "truly asynchronous,"
Wineinger said, requiring no wait
states or slower clock frequencies. The
DPU is a"cascadable" 16-bit unit,
allowing multiple DPUs to be configured to form wider data paths. The 32bit 80386 implementation requires
four chips rather than three because
two 16-bit DPUs are needed. Since the
ATU is aseparate chip, TI says that it

will be easy to offer "sibling" chip sets
that support the new Extended
Industry Standard Architecture (EISA)
and the Micro Channel architecture
bus interfaces. TI is also working on a
version that will support the "burstmode" 64-bit data transfer capability
of Intel's 80486 chip.
TI will be competing with Chips &
Technologies and Headland Technology, which have 33-MHz 80386 chip
sets under development. But TI
marketing manager Stephen TangKong says that TI will be the first to
deliver. "We're already working with
beta boards and will have customers
demonstrating systems at Fall
Comdex," he says. Tang-Kong claims
that the competitors' offerings will
require from 9(Headland) to 30
(C&T) additional logic chips for a
complete system.
TI hopes to woo the "HPs, NCRs,
and Olivettis of the world" with this
new chip set, Tang-Kong says. He
claims the chip set could cut prices of
33-MHz 80386 systems in half.

Cypress Claims 40-MHz Chip Fastest SPARC Yet
ypress Semiconductor (San Jose,
CA) has developed what it
claims is the fastest RISC processor
based on Sun Microsystems' SPARC
design. The chip maker says that its
new 40-MHz 7C601 RISC chip is
capable of performing 29 MIPS.
The new CMOS chip is 20 percent
faster than the 24-MIPS version
Cypress introduced earlier this year,
according to Steve Goldstein, director
of marketing of Cypress's Ross
Technology subsidiary. Increased
performance is a"result of enhancements in clock frequency' he said.
The 7C601 incorporates alarge
windowed register file (136 general-

purpose 32-bit registers), which
reduces the number of load and store
operations and frees up bus bandwidth, Goldstein said.
In 100-piece quantities, the 7C601
costs $895.
Cypress sees bright days ahead for
the SPARC chip, which Sun is trying
to establish as the standard architecture for RISC workstations. According
to Goldstein, SPARC will eventually
be the top RISC choice because of the
relatively large number of software
applications already running on
SPARC-based workstations. Goldstein
predicted that the number will climb
to 1000 by the end of this year.

After ISDN, We Can Wait for IBCN
lthough ISDN has barely
penetrated the communications
structure, work is under way to
develop the next step beyond: amore
functional system called Integrated
Broadband Communication Network.
ISDN runs on standard telephone
cable at 9600 bps, while IBCN would
run on broadband cable at up to 150
million bps by 1995 or so, says P. J.
Kuehn of the Institute for Communi-

cations Switching and Data Techniques in West Germany. That speed
will reach 600 million bps sometime
after the year 2000, Kuehn predicts.
With the greater bandwidth, users
could see such functions as TV and
radio programs, videoconferencing,
voice or video mail, and interactive
videotex delivered to their house,
Kuehn says.
continued

Until now theit was only one way
to hiei ate Cand Assembler.

While Cand Assembler give you power
to bum, switching back and forth between them
can leave your brain feeling alittle fried.
All that stopping. And starting. And constantly retracing your steps.
Well, relax. Now there's Microsoft'
QuickAssembler. Available with our clever
QuickC®Compiler in one location: the first integrated environment for Cand Assembler.
For the first time, you can save time with
an integrated editor, compiler, assembler and
debugger that let you create Cprograms, mixed
Cand Assembler programs, or Assembler programs that stand alone.
To make sure you feel at home in your
new environment, we've designed Microsoft
Quick Advisor, ahypertext electronic manual
that coaches, coaxes and guides you on screen.

Quick Advisor gives you access to information
on all ROM BIOS and MS-DOS'calls. And it
even lets you cut and paste sample programs,
so you can make both Cand
Assembler subroutines part
of your routine in no time.
For more details on
the incredible integrated
power of QuickAssembler
and QuickC Compiler, call
(800) 426-9400. If you own
QuickC Compiler version 2.0 already, we'll tell
you how to add on QuickAssembler quick.
And take aload off your mind.

Microsoft

Making it all make sense:

Customers inside the 50 United States, call (800)426-9400. In Canada, call (416)673-7638. Outside the U.S. and Canada call (206)882-8661.
Microsoft logo, MS-DOS and QuickC are registered trademarks arid Making it all make sense is atrademark of Microsoft Corporation

Copyright 1989 Microsoft Col usatioa All rights reserved. Microsoft. the

You can easily add extra memory,

a modem, Ar expansion board, plus

additional 20MB or 40MB removable

hard drives whenever you see fit.

Epson Equity LT/286e.

Intel 80C286 processor, 8/12MHz clock speed, 1MB of standard RAM, expandable to ovo megabytes with Epson "snap-slot" board, 17 lbs. with snap-on battery unit,

registered trademark of Seiko Epson Corporation. 286 is atrademark of Intel Corporation. Equity is atrademark of Epson America, Inc. 2780 Lomita Blvd., Torrance, CA 90505.

(800) 922-8911.

NOW YOUR DECISION ON WHICH LAPTOP TO BUY
DOESN'T HAVE TO BE FINAL.
Epson's new laptop computer doesn't just go with you, it grows with you. The new Equity'
LT/286e starts with a3.5" floppy drive, easy-to-read "paper-white" display, 286' processor and one
megabyte of RAM, all standard. You decide between a20 megabyte or 40 megabyte removable
hard drive. Where you take it from there is entirely up to you. Add

,

more memory, amodem, expansion card or change hard drives,

1EPSON

whenever your business demands it.

The new Equity LT/286e is part of agrowing line of quality
laptop computers from Epson,The final word in value.

WHEN YOU'VE GOT AN EPSON,
YOU'VE GOTA LOT OF COMPANY.

13 lbs. without battery, one AT-compatible expansion slot (2/3 size), optional internal 2400 baud modem and 5.25" external FDD, one year limited warranty 01989, Epson America, Inc. Epson is a

MICROBYTES

NANOBYTES

Neuron Data Systems (Palo Alto,
CA) has developed aHyperCard
front end for its Nexpert Object
program, allowing the "expert" to
input the rules and objects of the
expert system as aseries of HyperCard stacks. The company also has
announced aPresentation Manager front end. Neuron Data has
designed a"client/server architecture" for Nexpert Object that will
allow PCs and workstations to
access knowledge bases residing on
aserver or host mainframe. According to company official Patrick
Perez, akey element in LAN-based
expert systems is the use of
"shareable image technology," in
which asnapshot of the centralized
database and knowledge system is
processed locally on the network
station or PC.
Tumbling price: Dell Computer
cut the price of its 80386SX system
by $430 to $2839. Sanyo lowered
its 8088-based 16EX computer to
$905 and its 80286-based 17Plus5E
to $1689. Boca Research eased the
pain of memory by dropping its 8megabyte BocaRAM/AT Plus
memory board down to $2195,
from $3395; the 4-megabyte board
is now $1195 instead of $1795; the
2-megabyte model is now $695,
$300 less than before. Orchid
lbchnology also lowered memory
board prices; its 2-megabyte
RamQuest Extra 16/32 dwindled
from $1499 to $1179. Applied
Engineering cut 26 percent off the
price of its MS-DOS coprocessor
board for the Apple II series; the
PC Transporter is now $499.
Microtec Research (Santa Clara,
CA) said at UniForum in Boston
that it will come out with aC
compiler and other programming
tools supporting the Motorola
88000 RISC processor. The tools
will run on Sun-3, VAX/VMS, and
IBM PC-compatible hardware.
AT&T is going to start letting
colleges produce and distribute
binary copies of AT&T's C+ +
Language System 2.0 to students
for $25 each. Alicense for C++
source code will cost $300 per
CPU. For more information, dial
(800) 828-8649.
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Although critics of ISDN charge
that it's already outdated in terms of
data capacity, even B3CN won't be
able to support such high-volume data
generators as high-definition TV,
Kuehn says. HDTV already requires a
capacity of more than 150 million bps.
During this migration from ISDN
to 1BCN, different countries will stress
certain communications functions
above others, says H. Ikeda, of Nippon
Telephone & Telegraph in Japan. The
U.S., for example, is likely to stress
data transmission capabilities over
voice or video transmission, Ikeda

says. Consequently, evolution
scenarios will differ from country to
country, but vendors and standards
bodies have to make sure that the
underlying architecture works with all
of them, Ikeda notes.
So what about ISDN? Although
ISDN has been used little so far, that's
going to change, says R. G. F.
Aitchison, of ICL Network Systems.
While ISDN lines cost 1.3 to 1.7 times
the price of standard telephone lines,
that's a"trivial element" compared to
the technologies ISDN can provide,
Aitchison says.

Computers Get Good Grades in This Study

M

aybe it depends on whom you
ask. Researchers and teachers
attending the National Educational
Computing Conference this summer
indicated uncertainty about the
usefulness of computers in the
classroom (see October Microbytes,
page 17). But in astudy released more
recently, most of the teachers questioned gave computers good grades.
Two-thirds of the teachers in the U.S.
say that use of computers in school
should be drastically increased,
according to astudy published by
IBM and conducted by The Wirthlin
Group. Titled "Computer Report
Card: How Teachers Grade Computers in the Classroom," it's "the most
extensive study ever done of teachers'
attitudes about computers in the
classroom," IBM says.
Here are some of the results from
the study: 82 percent of teachers
polled said that the use of computerbased writing and reading programs
could improve the illiteracy problem;
85 percent said that computers have
already had apositive effect on the
quality of education; 82 percent said
that computers improve student

motivation; 74 percent said that
students who are not "computer
literate" won't be adequately prepared
for college; 60 percent of the teachers
said that they feel inadequately trained
in computer use, and 52 percent said
that their students are more computerliterate than they are; 88 percent said
that some sort of government funding
should exist to expand the use of
computers in the classroom, while 70
percent said that the greatest roadblock to more effective use of computers in schools is limited finances.
James Dezell, IBM's vice president
of Educational Systems, said that by
the time the average student graduates
from high school, he or she has spent
20,000 hours in front of the TV and
only 12,000 hours in the classroom.
He claims that computers give
teachers the resources to compete for
students' attention "and win."
The nationwide telephone survey
of 1100 teachers was conducted in
July. All 1100 respondents in the
survey were full-time teachers of
grades between kindergarten and high
school; 66 percent said they currently
use computers for instruction.

Quarterdeck Eases RAM Cram with QRAM
uarterdeck (Santa Monica, CA)
has developed anew PC utility
designed to squeeze more memory out
of DOS computers. QRAM (Quarterdeck pronounces it "cram") is a
$59.95 utility for XT and AT compatibles with expanded memory
conforming to the EMS 4.0 or EEMS
specifications. QRAM can locate
unused space in "high memory" —the

area above DOS's 6.40K-byte limit,
but below the 1-megabyte limit of the
8088 microprocessor—and lets you
load device drivers and TSR programs
there.
The idea is to ease "RAM cram."
Ordinarily, drivers and TSR programs
take up part of the 640K bytes of
memory that's available to DOS
continued
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New FoxPro
Shifting the Balance
OfPower in Database Management
There's anew leader in the relational database management
world. Its name is FoxPro.

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

FoxPro is the first and only
microcomputer database management system that combines
astonishing performance with a
sleek interface of amazing
power and beauty.
•FoxPro offers all the elegance
and accessibility of agraphicstyle interface, yet operates at the stunning
speeds possible only with character interfaces.

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

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

Fox Software is committed to excellence—our
products prove it.

•FoxPro gives you choices instead of limits:
use amouse or akeyboard; type commands or
use the object-oriented interface; run in one
window, or hundreds.
• FoxPro is so efficient, it runs in a 512K
PC-XT, yet it's able to take advantage of the
speed, expanded memory and extended video
modes of the most advanced machines available. You don't even need agraphics card or
special windowing software.
3

J

Nothing is Faster
Fox Software products are famous for their
unmatched execution speed. FoxPro extends
that tradition.
FoxPro is up to eight times faster than dBASE
IV—more than 15 times faster than dBASE III
PLUS!
And that blazing speed translates into
unprecedented power. Now you can efficiently
process gigantic databases with hundreds of
thousands—even millions —of records.

Protecting Your Investment
With FoxPro, your existing FoxBASE+ or
dBASE III PLUS programs will run perfectly—first time, every time, no excuses. And

The Tradition Continues

We've been producing superb database
management software since 1983. And our
products for both the PC and the Macintosh
continue to win awards worldwide.
We've taken everything we know about software engineering, databases and interface
design, and focused it into one remarkable
product — FoxPro.

FREE Demo Disk
Shift the balance of power in your favor by
trying FoxPro for yourself.
Call (419) 874-0162 now to get your free demo
disk. Or ask for the FoxPro dealer nearest you.
See for yourself: Nothing Runs Like The Fox.
FoxBASE + Users:
Call About Our Liberal Upgrade Offer!
System Requirements: FoxPro operates in 512K RAM (640K
recommended) with MS/PC-DOS 2.0 or greater and an
808618088, 80286 or 80386 microprocessor. For optimum performance, FoxPro takes complete advantage of any available
EMS (expanded memory)or amath coprocessor.
Trademark/Owner: FoxPro, FoxBASE+ IFox Software; dBASE
III PLUS. dBASE 1V/Ashton-Tate.

See us at Booth H4 & H5
gr4I
Wir

COMMON/Fall '89

November 13-17,1989. Las Vegas Hilton Hotel

Fox Software
Nothing Runs Like The Fox.

Fox Software, Inc.
134 W. South Boundary
Perrysburg, Ohio 43551

(419) 874-0162, Ext. 320
FAX: (419) 874-8678
Telex: 6503040827 FOX
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Mindy (Fort Worth, TX) expected
to start selling this month anew
portable word processor that's
based on a5.5-MHz Z80 chip,
weighs 3.1 pounds, and is priced at
$350. The new WP-2 is physically
reminiscent of the Tandy Model
100/102 but has abigger screen (an
80-character by 8-line LCD) and a
62-key QWERI'Y keyboard. Built
into the computer is aword
processing program (more sophisticated than the simple text editor in
the Model 100, Tandy says), a
100,000-word spelling checker, and
a200,000-word thesaurus. Using
the two function keys in combination with number keys, you can cut,
copy, and paste; search and replace;
center and justify text; send output
to aprinter; and initiate telecommunications. The diminutive unit
has 32K bytes of memory, of which
22K bytes can hold documents. The
WP-2 is powered by four AA
batteries; Tandy estimates the
operating battery life to be 12
hours. A lithium battery backs up
the RAM.
While most of the specialized
software used to gather and analyze
the data from the Voyager spacecraft during its recent Neptune
encounter was custom-written,
scientists at the Jet Propulsion
Laboratory (Pasadena, CA) used
several off-the-shelf applications to
make their work easier. With a
Unix package called DataViews
from V. I. Corp. (Amherst, MA),
running on aSun-3/260 workstation, they were able to graphically
display live data on solar wind,
atmospheric conditions, and
various energy parameters. DataViews is aset of graphical interface
application and development tools;
the JPL scientists used it to create
images for internal use and for the
TV networks of nongraphic data
using flow patterns, histograms,
and spectrograms. They were
"essentially doing two-dimensional
representations of three-dimensional data in real time," JPL
programming manager Pat Liggett
told Microbytes Daily. The billions
and billions of bits of data coming
from the spacecraft were stored
using astandard SyBase relational
database manager.
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programs. Unfortunately, that leaves
less and less space for applications.
Quarterdeck says that QRAM adds
"load-high" capability on top of EMS
or EEMS drivers.
But one of the most interesting
parts of QRAM isn't the memory
manager itself. It's autility called
Manifest, which Quarterdeck is
bundling with QRAM and QEMM.
Quarterdeck systems architect Dan
Spear says Manifest "tells you
everything it's possible for software to
find out about your hardware." The
menu-driven program compiles
configuration information, monitors
memory usage, and generally provides
every facility you're likely to ask for
in tracking down hardware and
software problems, particularly when
you're trying to spot conflicts between
programs.
Manifest is acritical part of the
QRAM package, Spear says, because

with the endless variety of PC clone
configurations, it's almost impossible
to be sure aTSR program or driver
loaded into high memory won't
conflict with avideo board or other
pseudomemory outside the range of
standard RAM. For example, video
cards that automatically switch
between CGA, EGA, and VGA might
collide with adriver that QRAM
thinks is loaded into unused video
memory. Manifest lets you monitor
memory use and spot the collision. It
also allows mundane explorations,
such as checking the CONFIG.SYS
and AUTOEXEC.BAT files.
Much of what Manifest does isn't
new. Many of the capabilities have
been available in bits and pieces for
years, in public domain and shareware
utilities. Spear says he duplicated
every diagnostic utility he could find
and then added every remaining tool
he could think of.

Speech More Important Interface Than Graphics,
Media Lab's Negroponte Tells SIGGRAPH
M icholas Negroponte, director of
III MIT's Media Lab, came to the
year's biggest computer graphics
show and pronounced that the most
significant development in the human/
computer interface during the next
five years will be in speech technology and not in computer graphics. In
his keynote address at SIGGRAPH
'89, Negroponte said that in the future,
"the primary means of communication
with computers will be through
speech, not through graphics."
Part of the reason that speechrecognition capabilities have not
advanced to the point where people
can converse with their computers is
that "people in the speech-recognition
industry are fundamentally not
interested in communication,"
Negroponte said. Because so many
people involved in computer research
are "not interested in communication,"
the computer remains "sensory
deprived," he said.
Negroponte urged the SIGGRAPH
audience, which consisted of researchers, scientists, engineers, designers,
and artists at the forefront of computer
graphics, to be more concerned with
"how people communicate with
computers instead of drawing teapots." ("Teapots" was areference to
the half-solid/half-wire-frame kettle in
the SIGGRAPH logo, which had been

shown rendered with various surfaces
in apresentation preceding
Negroponte's talk.)
Another development in what
Negroponte calls "the sensory
apparatus of computing" will be vision
capabilities that will enable the
computer to receive and interpret
visual clues from the user. Right now,
if we take our hands off the keyboard,
the computer doesn't know if we're
just pausing or leaving for the weekend, he said.
Although the desktop metaphor is
dominant in the human/computer
interface today— "Some people even
have the temerity to go to court over
it," Negroponte said—that's going to
change because the desktop metaphor
doesn't work. "Any quantity of data
and it starts to fall apart," he said.
Negroponte described aday when the
interface will simulate efficient
procedures that people are already
familiar with. Finding astored
document, for example, won't involve
"mousing around," he said; it will be
similar to what he does now: He calls
his secretary through the speakerphone and asks her to please bring in a
copy of the needed document. But
instead of asking his secretary to find
the document, he'll use his voice to
ask his computer.
continued
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ZORTECH
NEW! AT&T C+ + RELEASE 2.0

SPECIFICATION

NEW! MS

WINDOWS
COMPATIBILITY

NEW!

EASY PORTABILITY
FROM MICROSOFT C

NEW! c++DEBUGGER &
EXPANDED C++ TOOLS

NEW! OS/2 UPGRADE
AVAILABLE NOW!
We listened carefully to
what you wanted in anext
generation MS DOS C+ +
compiler. The answer is
Zortech C++ V2.0
Developer's
Edition.

DEBUGGER, and now the
wait is over.

You wanted expanded and
improved documentation,
we both
listened
and
Get the Developer's Edition
delivered.
for only $450 comprising:

SAVE $200

For many, EMS
programming support, built
into the compiler is
important, so it's in there
too.
You were happy using the

18 classes provided in
C++ TOOLS, but we
revised and expanded it
anyway.

You wanted
the latest
C++ Compiler
$199.95
You
AT&T V2.0
C+ + Debugger
$149.95
wanted to
features
C++ Tools
$149.95
be able to
You never asked for afree
with the
Library Source
$149.95)
upgrade
TSR library to be included,
power
Total Value
$649.80
to an
but we knew you'd love to
offered by
OS/2 version compiler
use our neat little package,
multiple inheritance and
supporting Presentation
so we included it free.
type safe linkage, so here it
Manager, you did not want
is.
You liked our FLASH
it to cost afortune, so it's
GRAPHICS
You wanted compatibility
available
package
with MS WINDOWS, we
for $150.
Here is our list of highly
for its
added it.
recommended C++ books:
You want
speed,
but
C+ + Longuage/Stroustruo
$32.25
You repeatedly asked for
to look at
wanted a
C+ + Ansver Book/Hansen $26.95
easier portability from
the
C++
C+ + for C Programmers
$29.95
Microsoft C, we got the
standard
Class
C+ + Primer/tipprnan
$30.25
message, and have written
library
interface,
the library functions you
SOURCE
Ask about our new C++ Video Tutorial
so we've
need.
CODE, so
written it.
we are
You wanted the world's first
including
MS DOS C+ + source level
it.

How To Order:

Already own Zortech
C++? Call the order
hotline for details of our
low cost upgrades.
To order Zortech C++
for the first time, just call
the order hotline. We
accept payment by
Mastercard/Visa/COD.
Alternatively, mail the
coupon below with your
check or credit card
details.
ZORTECH INC.,
1165 Massachusetts
Avenue, Arlington, MA
02174, USA
Voice 617-646-6703
Fax 617-643-7969
ZORTECH LTD.,
106-108 Powis Street,
London, SE 18 6LU,
ENGLAND.
Voice (44)-1-316-7777
Fax (44)-1-316-4138

ALL 1-800-848-8408

Yes! Please rush me the following C+ + V2.0 items:
Name
Address
City
Visa/MC#
Exp.Date

• DEVELOPER'S ED1TION$450 (Save $200)
State
Tel

All MicroSoft trademarks are acknowledged.

Zip

• C++ COMPILER $199.95

U OS/2 COMPILER UPGRADE $149.95
U C+ + VIDEO COURSE $499.95

• C++ DEBUGGER $149.95
• C++ TOOLS $149.95
U LIBRARY SOURCE CODE $149.95
J COMPILER & LIBRARY SOURCE $299.95
For US orders please add $5.05 shipping

• C+ + Language /Stroustrup $32.25
C+ + Answer Book/Hansen $26.95
• C+ + for C Programmers/Phol $29.95
• C++ Primer/Lippman $30.25
Overseas orders at international mail rates.
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The NeXT - Computer
System is the first computer in the world (and
so far the only) to use read/
write/erasable optical storage.
While PCs today are typically
equipped with Winchester
drives that store 20 to 40 MB,
asingle optical disk can store
256 MB. Plus, it is removable,
for portability and added security. This
dramatically
new technology provides storage
that is simultaneously
vast, reliable and cost-effective
-a combination unmatched by
computers of any size.

2

NeXT has made the
power of UNIrusable
by mere mortals.
UNIX is the high-performance
operating system used by
workstations to achieve true
multitasking and superior networking. Unfortunately, it has
always been the
antithesis of userfriendly. NeXT has
given UNIX arevolutionary new interface-one that is
both
visual and intue6 0
itive.Now computer
users of every level
can instantly wield
this tremendous
power, with no technical knowledge whatsoever.

co
.

3

To achieve the power
needed for the 90s,
NeXT bypassed traditional workstation architecture
and went directly to that of
amainframe.This eliminates
bottlenecks and attains an
extraordinary level of system
"throughput"-the true measure of computer performance.
Only through the use of VLSI
(Very Large Scale Integration)
technology could this architecture be reduced
in size so that
it could fit
inside
adesktop computer. M
amainframe on two chips.

4

While PostScript. has
long been the industry
standard for printing,
NeXT has made it fast enough
to also be used on the display.
This "unified imaging model"
ensures that what you see on

the display is precisely \y hat
you will get on paper. All your
work, in any size type and any
degree of rotation or magnification, appears with perfect
92-dots-per-inch clarity on the
NeXT MegaPixel Display.
And with laser precision at 400
dpi on the NeXT Laser Printer.

IN THE 90s,WE'll
ONLY TE REAL BREAK»
HERE ARE SEN

5

The NeXT Computer
System is the first to be
capable of producing
CD-quality sound. Without requiring any additional equipment.This feat is made possible by achip that has been
specifically designed for the
task of manipulating sound—
the Digital Signal Processor
(DSP). Because this processor
is standard
in every
NeXT
machine,
software
developers
will be able to call upon its power to enrich programs we use
every day. Now computers
will not just be seen, but heard.

6

NeXT Mail takes electronic communications
beyond anything you've
seen on apersonal computer
before. Now you can send and
receive multimedia mail—including text (with varied
type fonts, styles and sizes),
graphics and voice messages.
And despite its high level of
sophistication, NeXT Mail is
so intuitive, you may not ever
need to open the manual.
NeXT Mail is built into the
system, along with Ethernet
and TCP/IP so the NeXT
MC"
UpService

Send

machine can quickly become
apart of existing networks.

7

Programmers can
create software on the
NeXT Computer up to
ten times faster than on any
other computer—the result of a
breakthroughcalled NextSteie
It gives software developers
the power to create the graphical user interface portion of
their applications (often the
most time-consuming and difficult part)
Text
1
-1.1
without
Title
_eutI.L
sco,
any programming
di
at all.
SrrwItFciahl
Radio
This revolutionary environment means
we will see more programs, and
better ones, in less time than
ever possible before.
i

These seven breakthroughs
will change the way we use
computers in the 90s. Which is
why Businessland, the leading
supplier of computers to
corporate America, chose the
NeXT Computer System as
the workstation they will offer.
Call us at 800-848-NeXT, and
we'll send you a28-page brochure describing the NeXT
Computer. We'll also give you
the address of your nearest
Businessland Center. There,
you can experience for yourself the first seven
breakthroughs
of the 90s. And
get agood idea
where the next
three will come from.

L
PROBABLY SEE
ROUGHS IN COMPUTERS.
EN OF THEM.

©1989 NeXT, Inc. NeXT is atrademark of NeXT, Inc. NextStep is aregistered trademark of NeXT, Inc.
PostScript is aregistered trademark of Adobe Systems, Inc. UNIX is aregistered trademark of AT&T
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MICROBYTES

NANOBYTES

Meanwhile, as Voyager brushed
past Neptune, earthlings were able
to see images of the distant planet
and its moons on IBM PS/2s at
several museums around the U.S.
The computers were running DOSbased image management software
called PicturePower, from
PictureWare (Bala Cynwyd, PA).
The software stores and indexes
images and lets the user annotate
and manipulate them. Images can
be imported in several formats and
tied to textual dBASE records. The
latest version of PicturePower sells
for $1995. An optional image
compression board, which uses the
TI DSP 320C10, is $2000.
Although Logitech (Fremont, CA)
thinks its TrackMan "stationary
mouse" will be popular, "it will not
replace the mouse" as the standard
pointing device, company president
Pierluigi Zappacosta said. So what
will? Doug Engelbart, who
invented the mouse in 1962, was at
Logite,ch's briefing when it rolled
out the new trackball-equipped
TrackMan; he said he is a"great
believer in evolution. Eventually
the mouse will probably pass, and
something else will replace it."
The operating environment that
dominates desktop computing in
the next decade will have to be able
to handle four things, Quarterdeck
president Terry Myers says:
"communications, graphics, video,
and voice." Those in the running
right now, Myers said in an
interview, are DOS, Digital
Research's DR DOS, Microsoft
Windows, OS/2, and Unix.
Apple's new $1.5 million corporate TV studio occupies the
building where the Macintosh
design team once roosted. In those
days, they flew apirate flag from
the roof. The remodeled building
now houses Apple TV, which will
produce in-house training programs
and videos for employee inspiration. Apple is currently installing a
fiber-optic network throughout its
buildings; combined with real-time
video cards, such as the new Micro
TV from Nolan Bushnell's Aapps,
every Mac at Apple could be an
Apple TV set.
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Vortex Controller Takes Different Approach to
Reconstructing Disks After Disaster
ortex Systems (Pittsburgh) has
V designed anew disk drive
V
controller card that could significantly

affect disk backup systems. Vortex
says that its new RetroChron controller will continuously back up data and
will allow system administrators to
restore adisk to the exact state it was
in at any previous time. Although the
first version of the board will be
expensive—about $5000 in singleunit quantities—the RetroChron could
be useful on large network file servers,
and its technology will surely migrate
to less expensive controllers.
The RetroChron is essentially an
enhanced SCSI disk drive controller
for AT-compatible systems. The board
has asmall cache and can control
three SCSI drives, which can appear to
system software as one giant "perfect"
virtual drive. It differs from other disk
drive controllers in that it keeps a
time-stamped record of every sector of
this virtual drive, and it records every
new version of the sector that the
system writes to the drive.
With this information, the RetroChron can reconstruct astate of the
virtual drive at any previous time by

returning the version of each sector
that was current at that time. As in the
case of adisk-mirroring system,
backup is continuous. And, like atape
cartridge system, the Vortex approach
maintains achronological record of
the state of the disk. Every time anew
version of asector is written, it must
be written twice—once on the primary
drive and once on the backup drive.
Vortex officials claim that, in most
cases, the disk-caching memory of the
RetroChron board offsets this overhead and that users won't notice any
drops in speed. However, during
massive disk writes (e.g., copying a
whole directory), speed degradation
will be noticeable. The company says
that it is planning afuture model that
will improve disk performance by
replacing the card's 80186 processor
with an 80386 and 4megabytes of
disk-cache memory.
In addition to abackup disk drive,
the RetroChron board requires its own
40-megabyte disk drive for queuing
disk writes, and aterminal or aPC
running terminal-emulation software,
by which the system adminstrator
controls the controller.

Mac's a Part of the Puzzle, AT&T Unix Exec Says
icture vast and glorious networks
of multibrand computers, desktop
p
systems and engineering workstations

and giant file servers, DOS machines
here, OS/2 and Unix machines there,
swapping documents and programs,
sharing resources and data in an open
and harmonious environment. Does
this computing pastoral look familiar?
But there's something wrong with
this picture of interoperability, according to AT&T's executive in charge of
Unix: There's no Macintosh in it.
Unix vendors have to become more
concerned with the Macintosh,
AT&T's Larry Dooling told an
audience at UniForum in Boston.

"How come nobody's worried about
the Mac interface?" asked Dooling,
president of AT&T's Unix Software
Operation. "I'm worried about it," he
said. Although computer users are currently concerned with interoperability
between Unix systems and IBMcompatible systems, they will soon
start demanding that these connected
environments include the Mac. It's
"the most important user interface
today on the desktop," Dooling told
his audience of Unix users and
developers. "I think we've got users
out there who are going to demand
that we address interoperability with
those systems as well."

NEWS STAFF SEEKS NEWS. DIAL (603) 924-9281.
The BYTE news staff is always interested in hearing about new developments
that might affect microcomputers, the way they work, or the way people work
with them. If you know of aproject that could shape the state of the art, please
give us acall at (603) 924-9281 or write to us at One Phoenix Mill Lane,
Peterborough, NH 0345& An electronic version of Microbytes, offering a
wider variety of computer-related news on adaily basis, is available on B1X.
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NOW YOUR SOFTWARE
CAN TEST ITSELF.

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

ADivision of CADRE Technologies

Saratoga Office Center
12950 Saratoga Avenue
Saratoga, California 95070

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
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Have you ever wished that
WordPerfect

could

format

complicated equations,

use

150+ high quality fonts and
hundreds of special symbols
on almost any

LETTERS
and Ask BYTE

monitor or
printer?
Package Deal
Iread Don Crabb's "Smalltalk Can Be
Cheap" (April) with great interest, and
I'm looking forward to the appearance of
the course next year. Of course, not having the product is something of adeterrent. Consequently, Isuggest that Crabb
put together a good book or reference
material to be sold with Smalltalk/V for
either the Mac or an IBM PC or clone.
The possibility of the 80286 should also
be kept in mind. In this way, many versions of Smalltalk could be sold, and
we'd be able to follow more closely what
is being presented in the course. Making
object-oriented programming available
would be agreat service.
C. Metelmann
Hellerup, Denmark

NEW
FASE
Font And Science Extensions

makes your
wish
come true
Requires
• IBM PC 640K
• MS DOS 2.00+
• WordPerfect 5.00
Supports
•
•
•
•
•
•
•

HP Laser.let +, II
Epson 9 Jrz 24 pin
NEC PinWriter
HP DeskJet
ProPrinter
PostScript
Toshiba

C
i
)

ru

et•
03

8
o

•

N•
(I)
Q-

o

6,2

Prices start from $149. Demo Diskette $3. For
more information or to order call or write to
MICROPRESS inc
67-30 Clyde Su. #2N
Forest Hills, NY 11375
(718) 575 1816
WerdPeflect i• •indenwrk N WPC Pine.« is •tr•denlark
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MItroPren

ternal clock, and all the other normal
goodies. It cost me $1895. In the 32-bit
slot, Iadded acard for up to 8megabytes
of memory and loaded it with 4 megabytes of 80-nanosecond RAM for $1080.
For storage, Isettled on the Seagate
4096 hard disk drive with 80 megabytes
of storage and a 28-millisecond access
time for $549; Ichose it mainly due to
price and my knowledge of the product. I
replaced the standard 5%-inch floppy
disk drive with aTEAC 360K-byte 5%inch dual floppy disk drive for $110. To
make backups easier, Iadded an Everex
40 AT 40-megabyte tape streamer for
$349.
For acontroller to run the floppy disk
drive, hard disk drive, and streamer, I
chose the Western Digital WDL1006VMM2 (it controls two hard disk drives
Ultimate or Penultimate System?
and two floppy disk drives with an 89KIjust finished reading "The Ultimate
byte look-ahead cache, has a1-to-1 interUpgrade" by Stanford Diehl (June). As
leave, and is 16-bit) for $255.
an avid (sometimes rabid) hobbyist, Iwas
Most of my work is text-related, so I
very surprised at the upgrade approach
wanted agraphics adapter and monitor
that Diehl took—and even more by the
that would not give me eyestrain. Isetotal cost.
lected the combination of a14-inch color
In May, Icompleted the upgrade of an
Taxan 770 Plus Monitor (multisync) and
old XT clone to a mighty 80386-based
an AT! EGA Wonder adapter. These give
machine. My goal was speed with lots of me all the colors Ineed in WordPerfect,
capacity and room to grow. Here's what I Lotus 1-2-3, and Harvard Graphics, as
got for less than half what you paid.
well as 132 columns in Lotus 1-2-3. I
Aside from the Ethernet abilities of your
paid $248 for the card and $930 for the
machine, there's not alot of difference in
monitor.
what yours and mine will do.
Idropped in an I/O card with two parIstarted with an XT form-size 80386
allel ports and two serial ports ($28) to
motherboard by Hauppauge Computer
take my printer and mouse and leave me
Works. This board has a20-MHz 80386
some spares. For long-distance commuprocessor and 1 megabyte of RAM, a nication, Iadded the AT! 2400 modem
Phoenix BIOS, acoprocessor slot, an infor $152.
Just to make sure that there wouldn't
be any problems in the power departWE WANT TO HEAR FROM YOU. Please
double-space your letter on one side of the
ment, Ireplaced the XT power supply
page and include your name and address. We
(175 watts) with a220-W model for $46.
can print listings and tables along with a
As alast present to myself, Iadded a20letter if they are short and legible. Address
MHz 80387 coprocessor for $395.
correspondence to Letters Editor, BYTE,
The only remaining piece of the XT is
One Phoenix Mill Lane, Peterborough,
the flip-top case. Everything else is difNH 03458.
ferent.
Because of space limitations, we reserve
Total price: $6037 plus 21
/ hours for
2
the right to edit letters. Generally, it takes
assembly and setup.
four months from the time we receive aletter
until we publish it.
For the hobbyist willing to take the
continued
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ntroducing the first color
PostScript printer priced to
keep you in the black.

The QMS
ColorScript 100
Model 10.
Just '9,995•

Show-stopping presentations, powerful
projections and crystal clear calculations in
hard copy or transparency form. Everything
your business needs to stand out from the
crowd. All in afull spectrum of color for
just '9,995. The QMS ColorScripr 100
Model 10 easily connects to your Mac® or
PC to add full color and the power of true
Adobe® PostScript to your business — and,
at this price, it helps you stay in the black!
It's another first from QMS® and a
breakthrough in color PostScript°printers.

Limitless Possibilities. The new QMS
ColorScript100 Model 10 allows you to have
total control over the final appearance of
your hard copies and transparencies. The
Model 10 includes 35 resident typefaces
that, thanks to PostScript, can be scaled to
virtually any size and shape. Put that
together with its ability to print over 16
million color variations and youll see an
entirely new dimension to composition.
Exclusive Advantages. The compact
Model 10 gives you advantages you won't
find with the competition. For example, PC
users can put the Model 10 to work without
adding any additional boards. And Mac
users simply plug the Model 10 into the
AppléThlk® port. The Model 10 prints at 300
dpi for near typeset quality presentations
that spring to life in colors that adhere to
PANTONE®* Color Standards. If you need
to expand your printing capabilities or
memory, the Model 10 is designed to easily
accept a1MB or 4MB RAM upgrade. The
Model 10 also features an SCSI interface that
makes adding enough memory to store the
entire PostScript typeface library as simple
as plugging in alamp.
1-800-523-2696. If improving your business
edge is important to you, call our toll free
number for the nearest Laser Connection®
dealer. Your Laser Connection dealer can
give you ademonstration and show you
how the QMS ColorScript 100 Model 10
will add acolorful dimension to your
presentations — and help keep you in
the black.

IL U LASER
AQMS" Company
The following are trademarks of their respective companies: QMS, QMS
ColorScript, Laser Connection of QMS, Inc. PostScript, Adobe of Adobe
Systems, Inc. Mac, Applaalk of Apple, Inc. PANTONE of Pantone, Inc.
•Pantone, Inc.'s check-standard trademark for color reproduction and
color reproduction materials.
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1-800-523-2696
©1989 Laser Connection
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time to investigate the equipment on the
market and match it to his or her needs, it
is possible to build amachine as good as
or better than abrand-name machine.
Mark E. Hazlewood
Middes, Switzerland
OS/2 on the Cheap
In his article entitled "OS/2 for Cheap"
(April), Mark Minasi went to great
lengths building an "inexpensive workstation that supports Presentation Man-

ager," yet his total price for a 10-MHz
80286 machine was $3444. Cut me a
break!
First of all, why would anyone buy a
slow 80286 when he or she could buy a
20-MHz 80386 for less money than Minasi spent? Iwould suggest that he carefully read Steve Apiki and Stanford
Diehl's article "80386s for the Masses"
(October 1988).
Second, Minasi spent $300 extra on an
80-megabyte hard disk drive (the approx-

Finally, ATrackball
for your PC
Two High Performance Mouse Alternatives

PC -IR AC

FastTRAP'

Serial version $119
Bus version $139

Serial version $149
Bus version $169

The sundani In PC Trackball, /or direct

Trackball with Trackwheel ' tor third axis

mouse replacement

pointing capability in advanced applications

Attention PC users. Introducing two products that have been quietly appearing on
desks of thousands of PC users for over a
year: MicroSpeed's PC-TRAC T' and FastTRAP' trackballs.

control. Page up and down documents
without so much as moving your wrist.
Control CAD programs to asingle pixel. All
in aspace less than 4'A" wide.

• Uses 'A the desk space of amouse

MicroSpeed's pointing device driver has "self
adjusting" resolution from 50 to 1,000 dpi.
Speeding across the screen or working with
precision graphics, the MicroSpeed driver
automatically adjusts to the resolution you
need.

Free up your desk space to do what it was
designed to do — hold your coffee cup and
stacks of incoming work.
• Plug and play compatibility
MicroSpeed's advanced pointing device driver
is fully compatible with application software
supporting Microsoft', Logitech', and
other popular mice Also included is aWindows" driver and autility for use with
non-mouse driven software.

• Pinpoint accuracy automatically

• PC-TRAC and FastTRAP require no
cleaning
Our quiet, durable opto-mechanical design
requires no cleaning or maintenance
Looking for aproven mouse alternative for
your PC? Give us acall. We're rolling!

• PC-TRAC and FastTRAP work
where you put them
No more "row, row, row the
mouse" when you run out of
desk space before you run out
of screen. Scroll across
spreadsheets with finger tip MICROS

1-800-232-7888

In California call (415) 490-1403
FAX (415) 490-1665
MicroSceed. PC.TRAC. %ITV& and Trackwheel
are reported tneemadu or MicroSreed. Inc
Mamma end Windows are regmered teariemorks
Nbcrosort Corporation
Loptech n arepuered trademark 04 toptech. Inc
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imate price difference between a 40megabyte and an 80-megabyte hard disk
drive) when a40-megabyte drive would
have done just fine.
Third, everyone knows that PM and
all the application software being written
for it will be graphics-based, yet Minasi
chose to save money by buying amonochrome monitor.
Isuggest that Minasi forget the 80megabyte hard disk drive and buy aVGA
monitor, recheck the mail-order prices
for 20-MHz 80386 machines, and read
his copies of BYTE more carefully.
William Vantine
Arlington, VA
You seem to be saying three things: Buy
an 80386, because it will be cheaper than
the 80286 that Irecommended; buy a
VGA graphics system; and don't buy an
80-megabyte drive—buy a 40-megabyte
drive and save $300. I'll cover these
points one at atime.
First, Isaid that a 4-megabyte 80286
system with ahard disk drive controller,
keyboard, and I.2-megabyte floppy disk
drive would cost about $2390. Sure, you
can find 20-MHz 80386s for about
$2000, but you've got to add 3megabytes
more of RAM at that point, which cost
about $1600 in December 1988, when I
wrote the first column. In "Electing the
PM" (February), Isaid, "To simply boot
the PM with the compatibility box requires 2.6 megabytes, and you're best
with aminimum of 4megabytes." Refer to
point 3in your letter.
Second, you seem to be confusing the
notion of amonitor type with agraphics
board type, which is acommon and quite
understandable confusion. You see,
merely having a monochrome monitor
does not imply that you do or do not have
graphics capabilities: It is the video
board that determines what level of
graphics you can support. As Isaid in my
column, the Paradise Monochrome EGA
card, as you would expect, supports full
EGA graphics on a monochrome monitor. You get the full functionality of an
EGA card and monitor—the only difference is that you see shades of gray rather
than colors. Sure, VGA monitors are
nice, but they're also pricey. The Paradise board and a monochrome monitor
can be found discounted for about $270.
For a little more money, my fellow columnist L. Brett Glass speaks highly of the
MultiSync GS, amonochrome multiscanning monitor that can display VGA as
shades of gray.
Third, how large ahard disk drive to
buy is a matter of personal preference.
continued
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The Ultimate
Business Computers

U-1-1
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Model 32SCT
80386-25MHz

,

•
ModeL325C 80386-25MHz

Model 320 80386-20MHz

When it comes to the basics, price,
performance...capacity..CLUB American
Technologies, delivers outrageous value."
PC WORLD September 1989

7

NOVELL',
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The Ultimate Business Computers
In 1986, CLUB American Technologies introduced the first
personal computers designed for heavy industrial and commercial
use. Since then, over 175,000 CLUB computers have been installed
worldwide and have been well accepted by the Fortune 500,
Government Institutions and thousands of small businesses.
This overwhelming success in CLUB's computers is aresult of
excellence in engineering during which no details are overlooked
from the initial design to the final product. Also during manufacturing, each system is subject to an intensive SCBI process
followed by In-Circuit Simulation Field Testing.

Corporate P.O's Welcome.

Government and OEM VARS Welcome.

If your business

is looking for a

computer that can

give you the edge

in today's competitive
and find out more about the

marketplace, call today
Ultimate Business

Computers from CLUB American Technologies.

(415) 683-6600
In Canada, PC Centre: (416) 470-0560
International: (415) 683-6659
Technical Support: (415) 683-6580

CLUB American Technologies Inc. 3401 West Warren Avenue, Fremont, CA 94539
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The reason that Irecommended 80-megabyte drives is that they seem, at the moment, to be an excellent buy in terms of
bucks per megabyte. For example, the advertisement on page 358 of the June
BYTE for Mead Computer shows that a
Seagate 4096 80-megabyte drive sells for
$649. And Mead sells its 40-megabyte
4053 for $519. Paying $180 for 40 megabytes is adeal that I
just can't refuse. And
the Seagate 4096 can be had for even
less—the one in the machine that I'm now
working with cost me $550.
Remember, hard disk space is like all
the good things in life—you just can't get
enough of it. —Mark Minasi

test, only prime numbers need to be
used; each prime number used can begin
the search at its own square; and the
highest prime to use in this way is the
square root of the size of the array.
This was the fastest prime-number algorithm I'd ever seen, and Igot excited.
After awhile, this led to an inspiration:
While each prime is testing its way
through the array, every second test is
against an even number. If these are
eliminated, the speed of the algorithm
doubles.
Pelling's BASIC program was similar
to this (I've added line numbers for
reference):

Nectar in aSieve
Nick Pelling's letter describing a more
efficient algorithm for the Sieve of Eratosthenes ("Algorithm Optimizing,"
May) fired my imagination, with startling results.
In the Sieve, all multiples of numbers
greater than 1are cleared in an array of
flags. The remaining flags are prime
numbers.
Pelling made the following points: In
choosing numbers whose multiples to

1 max=8192 : root=INT
(SQR(max)) :DIM flags(max)
2
3 FOR num=1 to max
4
flags(num)=TRUE
5 NEXT num
6 FOR num=2 TO root
7
IF flags(num) THEN
8
FOR mult=num*num TO max
STEP num
9
flags(mult)=FALSE
10
NEXT mult

11
END IF
12 NEXT num
Ichanged three of the lines:
2 flags(2)=TRUE
3 FOR num=1 to max STEP 2
8
FOR mult=num*num TO max
STEP num+num
The altered program runs twice as fast as
the original.
A second idea is to compress the array.
The new algorithm never uses the evennumbered flags, so they don't have to be
there. By having the flag array represent
successive odd numbers, twice as many
primes can be found in the same amount
of memory.
Milton Pope
Bakersfield, CA
Patents Aren't Panaceas
Ihave seen enough of these shortsighted
pieces extolling the virtues of patents
("Quarterdeck Patents Multitasking
Technique," BYTE Special News Supplement, July).
continued

Travel
Companions.
The WorldPort 2400TM and the WorldPort 1200TM
modems are the perfect travel companions
for your portable computer. They work virtually
anywhere in the world, including hotel rooms
and phone booths, allowing you to connect in a
few million more locations than other modems.
With features superior to internal units, the
WorldPort line of modems is the smart choice
for all your communication needs. WorldPort
modems operate from their own internal battery,

drawing no power from your laptop. Cutting
edge technology brings you features such as Bell
and CCITT standards, direct connect and acoustic interface (300 and 1200 bps), tiny size and a
tiny price. The WorldPort 1200TM can be easily
upgraded to 2400 bps and both the WorldPort
2400TM and the upgrade come with Carbon
Copy PLUSTM communications software.

today for more information about the WorldPort
line of modems, or the name of your nearest
dealer, at 800-541-0345. (In New York,
516-261-0423.)
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Find out more about the travel companions that
won't tie down your portable computer. Call us
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WorldPort 1200 and WorldPort 2400 are trademarks of Touchbase Systems, Inc., Carbon Copy PLUS Is atrademark of Meridian
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Touchbase Systems, Inc.
160 Laurel Avenue
Northport, NY 11768
(516) 261-0423
TELEX: 6502848020
FAX: (516) 754-3491
Technology Inc
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Intelligent Database Tools are Here!
Is your Database an Asset or just aFile?
As your database grows, its potential value increases. Your challenge is to keep it errorfree, understand it, and use it to make effective decisions. These are the tools you need:

DATABASE
q.
"PERVIS`'

Maintain data quality and data integrity. Keep your

database error-free. Database/Supervisor analyzes your
databases and identifies suspicious data items, and
patterns which are out of the ordinary. It automatically detects errors which violate
statistical or logical integrity constraints. If your database is being corrupted,
Database/Supervisor will show you where.

DCL

Discover hidden patterns and unexpected relationships
in your large databáse. ¡XL analyzes your database and
generates easy-to-read rules using artificial intelligence
and statistical techniques. While Database/Supervisor detects errors, ¡XL produces rules
The Machine Learning
SYS

T

EM

and decision-making insight. The solutions you are looking for may already be in your
database, waiting to be discovered.

Will your database errors live forever?

Don't deny yourself inexact, but potentially valuable,
answers to your database queries. Close matches are
more valuable than no response. ¡XL and Neural/
Query are perfect partners. ¡XL generates rules which can be exported. However,
Neural/Query analyzes your large database, builds anetwork of partial matches, and provides the closest matching answer to your database queries. Use the full informational
content of your database.

NEURAL/QUERY

The highest-level, easiest-to-use intelligent database environment today. Build dialogs automatically, link them
with rules, frames and hypertext in minutes.
Develop your intelligent application quickly and efficiently, then run it on multiple
operating systems. The built-in relational database combines expert system logic with
SQL-based object oriented queries. Accomplish in hours what would otherwise
take weeks.
Experts love our software:

ebe
3nt
-1 ecompilER

EXPERT
I .i,.
SYSTEM
1\11111EVI

DATIIIISES

Alone in auniverse of data? Let IXL be your guide.

The Intelligence/Compiler is apowerful state of the
art system for real-world applications. Its intelligent
editing and debugging facilities are abonus. AI/Expert
Magazine, February 1988.
Considering the variety of features that the Intelligence/Compiler provides, it is hard to believe that
you can get better value for your money. PC/AI
Magazine, June 1989.

Our leadership in this field
af technology is unsurpassed.
Ask for our books Intelligent
Databases and Expert Systems
ror Experts by K. Parsaye, et al.,
Dublished by John Wiley.

Having used ¡XL on alarge database of geological test
data, we were surprised by the many relationships it
found. This has greatly helped us to interpret our Oil
Company database. Mr. James Brown, Oil
Industry Consultant, July 1989.
Are you sure you have no listing for the Vite House.

Yes,

iwant to win with your easy-to-use intelligent database tools.

17 Send me your complete collection of intelligent database tools for $1,490.
Send me the three components:
El Send me the single component -

for $990.
for $490.

Computer system: 0 IBM/PC 17 PS/2 171 Macintosh
Name
Company .
Address:
""m1111Mainffl—

IntelligenceVVare
The Next Level in Computing
Circle 178 on Reader Service Card

Telephone.
For telephone orders call (800) 888-2996
Shipping and handling: US $9, Canada and Hawaii $20,
Overseas Air $50. California residents please add 6.5% sales tax.

Also available on VMS, Unix and OS/2
Check enclosed, Charge to: 17 Visa U MC 17 AMX
Card No:

Expiration

IntelligenceVVare
9800 S. Sepulveda Blvd.
Los Angeles. CA 90045-5228
Telephone: (213) 417-8896
Telefax: (213) 417-8897

We make a super VGA monitor

\\\\\\\S\S

NEC presents the MultiSync ®2A, the best VGA
monitor you can buy.
It's the first monitor from the leader in the
color monitor industry that's been customized to

the needs of the VGA user.
The MultiSync 2A is affordable and uncompromised. And compatible with all VGA modes. In short, it performs brilliantly. But what's
equally important, it allows you to move effortlessly to the next major
graphics standard: SuperVGA. That's something fixed-frequency monitors like IBM and Compaq can't do.
All this in amonitor that gives you a14" non-glare screen on atiltswivel base, for nearly 30% more viewing area than standard 12"
VOA mode shave al 320 le 200

screens, as well as a new, ergonomically designed cabinet.
laulbSyre 111 a ampslered IAAlernet Al NEC Horne Electrum, (USA) AK

MultiSync 2A. One super VGA monitor.
IBM o • O.1810101,1 MOW.. cé Allernshonal Illueness AtacnInes Corps.).

CC

Computers and ComrrunIcatIons

that's also a SuperVGA monitor.
\\\

\\\\\S\

But that's only part of the story. NEC also
presents the best SuperVGA monitor you can
buy. MultiSync ® 2A.
The monitor that senses the software you're

using and makes the switch from aVGA monitor to SuperVGA, the new
standard developed by NEC and recognized by VESA. SuperVGA delivers
a maximum resolution of 800 x 600, which is 56% higher than VGA.
After all, since you're most likely buying a board that goes beyond
VGA, your monitor should too.
The MultiSync 2A is also available in agray-scale version called the
MultiSync GS2A monitor, with a 14" paper-white flat surface screen.
CO, PAVIN • NuON.AS u.ó.VÙE v, CAN.. U AW

..

Either way, it's one super SuperVGA monitor. For literature call
NEC m

vasernun ol NEC Cowes,.

1-800-826-2255. For information call NEC at 1-800-FONE-NEC.
VENA S.

VS Video ENclecerce

Asso<NINA

MultiSync 2A. One SuperVGA monitor.
1989 NEC Name ENciroAcs
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ASK BYTE

Digitron Telecommunications is a
small computer engineering company
specializing in audiotex and automated
telemarketing systems. Since it is our innovative technology that sets us apart
from our much larger and well-established competition, we viewed patents as
a logical way to protect our innovative
technologies. After consulting with patent attorneys, we soon found that the picture wasn't nearly so rosy as the article
would have us believe.
Obtaining apatent for apiece of software typically costs between $3000 and
$10,000. This is more expensive than
patents for mechanical devices because
of the flow charts and other softwarespecific documentation required. Most
companies, even small ones like ours,
can afford this price. However, once you
have obtained the patent, you are not out
of the woods yet. If one of your competitors challenges your patent, the costs of
defending it can easily run into several
hundreds of thousands of dollars. If one
of the megacompanies (e.g., IBM, Computer Associates, or Microsoft) comes
after a little software company, it can
bury the small company in the legal costs
of defending the patent.
Also keep in mind that by patenting a
technology, you release your trade secrets, so that everyone has access to the
details of your work.
In the end, we decided not to patent
our software, since we don't want to give
it away for free and we couldn't afford
several hundred thousand dollars in legal
fees to defend our patents.
Like so many things in our litigious society, the patent process defends the
mighty at the expense of the weak. The
eventual outcome of widespread software
patents will be to kill innovative small
companies and to ensure asoftware monopoly for the few megacompanies who
can outspend everyone else in court.
Steven Marc Abrams
Westbury, NY
Praising the Pioneers
Ienjoyed Rick Grehan's "Directory Assistance" (Parts 1and 2, May and June)
but lamented his omission of the pioneer
TRS-DOS and LS-DOS systems on the
TRS-80s. While these veteran operating
systems may not hold the market share
they once did, they provide many useful
and sophisticated features that their more
popular contemporaries sorely lack.
For instance, file specifications are
hashed to an 8-bit value and indexed in a
table occupying one directory sector.
Once it has located the information, the
disk operating system goes directly to the
40
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directory entry and wastes no time wading through all the other directory entries. Thus, the TRS-80 has faster file access than many of its 16-bit rivals.
Directory sectors use a unique data
address mark so that the system can distinguish them from data sectors, making
it nearly impossible for an application inadvertently to destroy the directory.
The flexibility that IRS-DOS and LSDOS afford is also noteworthy. Though
it predates 31
/-inch floppy disks, it auto2
matically recognizes them in a system
(there's no need for CONFIG.SYS device specifications). The directory is
normally located on the center cylinder,
but the user can specify any cylinder at
format time (BOOT.SYS on track 0
points to the directory). Until Ilearned
of MS-DOS's insistence on putting the
directory on track 0, Iwondered why the
drives chugged so much before doing
anything!
From the user's perspective, however,
the most important feature of any disk
operating system is the friendliness and
utility of its file-handling features. Here
the TRS-80 disk operating systems surpass many popular systems. IRS-DOS
and LS-DOS go far beyond simply assigning attributes and access levels to
files. Owner and user password protection is provided, and apassword may be
assigned to protect the entire disk as well.
BACKUP outperforms many commercial backup products I've used under
MS-DOS. An irritating feature of MSDOS (and CP/M) is the archaic need to
"log into" adrive and then set up apath
to overcome this deficiency. TRS-DOS
and LS-DOS will automatically search
all on-line drives until the file is found
(this means there can be no subdirectory
structures, but that's easily overcome by
disk partitioning). The meager MS-DOS
DIR display has always irked me; TRSDOS and LS-DOS use the full video
display width to show useful information
like the number of extents, number of
records, protection level, logical record
length, and end of file (in addition to the
usual stuff).
The TRS-80 Z80-based family has
never received the recognition that it deserves for efficiency and functionality. I
only hope that the new Z-280 isn't too
late to change that.
Jeff Joseph
Wheeling, IL
Sony Singled Out?
We were quite distressed to read Hugh
Kenner's review of Fred Warshofsky's
The Chip War (June).
Warshofsky's original text was incor-

rect. Although his quote was based on an
interview with William Taylor, we suspect that Taylor may have been using the
Sony name as being symbolic of all Japanese manufacturers. The bottom line in
the story Taylor relates is not "how Sony
got into the [TV] business," since Sony
never sold private-label TVs to either
Sears or RCA.
Jason Farrow
Senior Vice President
Corporate Communications
Sony Corp. of America
Growing Old Gracefully
May the Macintosh never grow old gracefully.
The day that Apple implements Don
Crabb's suggestions ("The Mac Interface: Showing Its Age," Macintosh Special Edition, June)—most notably the
command-line interface that he seems so
fond of—is the day Istop buying and recommending Apple computers.
It's not that Iwouldn't appreciate some
way to batch up repetitive tasks, but Ialready have that in any of several macro
tools (including one that comes with the
computer). Icannot think of anything
that grep will do for me that direct manipulation or a quick HyperCard program won't do better (with a lot less
chance of destroying more data than any
virus ever did).
Tom Pittman
San Jose, CA

High-Energy Help
Iam acomputer science major interested
in robotics and high-energy physics. Iam
seeking any information regarding what
past issues of BYTE may have had Circuit
Cellar projects concerning those subjects. My local libraries and school libraries carry BYTE only from 1985 on. I
remember several years ago reading an
article in BYTE that dealt with the technical aspects and considerations of constructing arobot manipulator arm. Icannot recall what issue that was in.
Jim Burke
Carrollton, TX
There have been precious few Circuit
Cellar articles on topics in high-energy
physics. In fact, that's asubject we rarely
cover in detail anywhere in BYTE. As for
robot manipulator arms, a search
through BYTE 's back issues revealed "A
continued
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This is where it all
comes together.
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Gateway 2000's quality standards set us apart from our
competition. From the top quality name brand components used
in our systems to the pair.staking quality assurance tests we
run on our machines, you are guaranteed atop quality computer.
r
Our complete line of computer systems are hand built in our
factory located just outside Sioux City, Iowa. State of the art
technology is used to provide you with acombination of performDue
ce,customer
compatibility,
teoentiv
aridwrote:
reliability
match.
"Thethat
quality
few of
vendors
your work
can is
exemplary and frankly has made alot of others jealous because
they bought systems which were comparable in quality but with
aseprice difference"—George Syty.

Gateway 2000's service policies are the best in the industry.
We stand behind all of our systems with a30 Day Money }Lek
Guarantee and a1Year Warranty. We also offer Lifetime
Toll-Free Tezhnical Support, and Free Federal Express Shipping of replacement pars. If our technicians can't solve your
problems over the phone or Fed-X you asolution we can dispatch a
technician to most locations to provide Free On Site Service.
Our policies are great, but it's our people that really set us apart
from the compe:ition. Look at what our customers write:
"Thank you very much for kind attention and help. Iam
highly recommending your corporation to colleagues for your
quality and service—Herbert Markley.
'I've always heard your forte is customer service, and now you
hare definitely proven it io me"—Jose De Jesus.
lam really g Ichose Gateway 2000"—Jerry Langland.
"Ifee! compelled to express my gratitude to your companyfor the
impecable service and support Ireceived"—Andrei Weiszmann.
It is apleasure indeech to work with acomputer sales
company that exhibits agenuine desire to satisfy the customer"—
Ron L. Kinney.
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GATEWAY 2000 e P.O. BOX 2000
SERGEANT BLUFF, IOWA 51054
800-523-2000 • 712-943-2000
FAX 712-943-2023
Due to the volatility in the DRAM market, all prices are subject to change.
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This is where it all comes together.

Price

We founded Gateway 2000 on this farm located near Sioux
City, lbwa to provide top quality computers at unbeatable prices
with uncompromising service after the sale. No other company
offers you the combination of Price, Quality, and Service that
we do. We want you to be completely satis5ed with your decision to
purchase aGateway 2000 computer system, and you have our
personal pledge that you will be. We look forward to you foining
our thousands of satisfied customers, and establishing along
lasting business relationship.

Gateway 2000 offers the most agressive prices in the industry.
We offer fully loaded machines for the same price as most
vendor's stripped down models. One customer wrote I'm surprised
that the computer media haven't mentioned anything about your
prices relatiVe to the rest You don't merely edge them out you
blow them away "—Clarence Larson. Look at our prices on the
back page of this ai, shop around. compare apples to apples,
then call Gateway 2000% knowledgable sales staff to discover the
GATEWAY DIFFERENCE. chose Gateway after much
research because I
feit that the product was :he best value for the
money and the sales staff was very patient with my never ending
list of questions and and Enquiries"—Keith lazan.

Sincerely;
Ted Waitt
President
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1Meg RAM
1.2 Meg 5Vs" Drive
1:44 Meg 3.5r' Drive
80 Meg 28ms Drive
16 Bit VGA Board
14" Multisynch Monitor
1Parallel & 2Serial Ports
101 Key Keyboard
•MS DOS 3.3 or 4.01

$2995.00

Upgrade to 4Megs $400
64K Cache Add $250

•4Megs RAM
• 1.2 Meg 51
4"Drive
/
• 1.44 Meg 3.5" Drive
• 150 Meg 16.5ms ESDI Drive
• 16 Bit VGA Board
• 14" Multisynch Monitor
• 1Parallel & 2Serial Ports
• 101 Key Keyboard
•MS DOS 3.3 or 4.01

$3995.00

• 64K Cache RAM
•4Megs RAM
• 1.2 Meg 51
/"Drive
4
• 1.44 Meg 3.5" Drive
• 150 Meg 16.5ms ESDI Drive
• 16 Bit VGA Board
• 14" Multisynch Monitor
3
1Parallel & 2Serial Ports
3
101 Key Keyboard
• MS DOS 3.3 or 4.01

$5495.00

64K Cache Add
$500

LAU1/•_,
1,:elipuc)
•2Megs RAM
• 1.2 Meg 5Vt" Drive
• 1.44 Meg 3.5" Drive
•40 Meg 28ms Drive
• 16 Bit VGA Board
• 14" Multisynch Monitor
• 1Parallel & 2Serial Ports
• 101 Key Keyboard
•MS DOS 3.3 or 4.01

$2395.00
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GATEWAY 2000 • P.O. BOX 2000
SERGEANT BLUFF, IOWA 51054
800-523-2000 • 712-943-2000
FAX 712-943-2023

Gas Plasma Display Screen
2.6 Megs RAM
1.44 Meg 3.5" Floppy Drive
External Port for 51
/"Drive
4
40 Meg 28ms Hard Drive
1Parallel & 1Serial Port
Expansion Slot (16 Bit)
External EGA Monitor Port
ib 84 Key Keyboard
•MS DOS 3.3 Installed

$2995.00

D. to the whoa. in the DRAM market all prices are subject to change

80286-12 Processor
2Megs RAM
1.2 Meg 51
/"Drive
4
1.44 Meg 3.5" Drive
-40 Meg 28ms Drive
• 16 Bit VGA Board
• 14" Multisynch Monitor
• 1Parallel & 2Serial Ports
• 101 Key Keyboard
•MS DOS 3.3 or 4.01

$2195.00

•80286-16 Processor
•2Megs-RAM
•1.2 Meg 51
/"Drive
4
• 1.44 Meg 3.5" Drive
•40 Meg 28ms Drive
• 16 Bit VGA Board
• 14" Multisynch Monitor
• 1Parallel & 2Serial Ports
• 101 Key Keyboard
• MS DOS 3.3 or 4.01

$2295.00
Circle 147 on Reader Service Card,

80286-20 Processor
2Megs RAM
• 1.2 Meg 53
/"Drive
4
• 1.44 Meg 3.5" Drive
•40 Meg 28ms Drive
• 16 Bit VGA Board
• 14" Multisynch Monitor
• 1Parallel & 2Serial Ports
• 101 Key Keyboard
• MS DOS 3.3 or 4.01
3

$2395.00

ASK BYTE

Hobbyist Robot Arm" in our February
1979 issue. Perhaps that's the article you
recall. The most recent construction article on robotics that BYTE presented was
in our April and May 1987 issues: "Build
BERT, The Basic Educational Robot
Trainer. "—R. G.
Desktop Publishing
Iam the computer operator for asmall
realty company, and we need a good,
powerful desktop publishing system and
a hand-held graphics scanner. We have
an IBM PS/2 Model 50 with 1megabyte
of memory, a I.44-megabyte 31
/-inch
2
floppy disk drive, a 20-megabyte hard
disk drive, and amonochrome monitor.
We also have an Okidata Microline 320
printer.
Kevin C. Redden
Vanceburg, KY
The Model 50 should be more than capable of handling either PageMaker or
Ventura Publisher, both of which are excellent desktop publishing software packages. To install PageMaker, you will also
want to buy afull copy of Microsoft Windows 286. PS/2 mice are available from a
number of sources.
The Okidata Microline 320 can be
purchased as either Epson FX-80-compatible or IBM Graphics-compatible. If
you choose PageMaker/Windows, you
could try either the IBMGRX driver or
the EPSON9 driver. As Irecall, Ventura
Publisher supports the printer directly.
Take a look at "Handy Scanners" in
the June BYTE for a review of popular
hand scanners. After you scan your
image, convert it to either PCX or TIFF.
From there, either PageMaker or Ventura
Publisher can merge your scanned
images into your layout. The only problem you might run into is disk space—
desktop publishing programs and files
take up alot of it. —H. E.
Pass the Drives, Please
Ihave aCompaq Portable 386 with an internal 31
/-inch floppy disk drive. Ihave
2
looked all over for away to install an external 51
/-inch disk drive in this system.
4
Any inspirations?
Scott Kirkwood
Minneapolis, MN
According to Compaq, your Compaq
Portable 386 provides for only one floppy
disk drive, which can be your choice of
either 31
/-inch or 5'%-inch. The only
2
way to get the second drive connected is
through asecond floppy disk drive controller. You'll need one that responds to a
continued

From purple graphic
majesties to floppy waves
of clata.$69.95
Instant
access to
charts and
tables
showing
detailed
demographics,
history, facts
and figures.

Asingle,
efficient
' source for
time zones,
zip codes,
area codes
and other
specifics.

v.,,-

Cross-compare
states or
regions
automatically
with the
simple touch
of akey or
click of a
mouse.

Simple pulldown menus
allow for
easy access
to state facts,
maps and
charts.

6616161
'T

iTadid 61614 F=1
1

"See us at COMDEX, Booth W606, West/tall."

Finally, an invaluable
resource tool that brings
the United States into
better focus.
Beginning now, business-people, travelers
and educators will have
immediate access to a
single, complete source
of maps and data
for every state. And for
nearly every need.

PC USA is asimple
to use "Electronic Atlas!'
An instant guide to geographical and demographical information allowmg businesses an efficient
means to gather facts.
Bar charts and graphs
What's more, PC USA
display data on every state
ranging from demographics, text and graphics can easieducation, employment and ly be exported to other
industrial statistics to
programs.
electoral data, state history,
Available at Egghead,
climate information and
Electronics
Boutique,
tourist attractions.
Software, Etc. and Software
City, or call us directly.

1-800-255-2789
Stunning comparative maps
of the entire country as well as
regions and individual states.
Populations, average incomes,
tax rates, state economies and
even school enrollments are
instantly defined.

Beautifid maps of all 50
states and Puerto Rico.
View major natural features,
elevations and locations of
each state's largest cities.

PC Globe

4435 S. Rural Rd., Suite 5-333
Tempe, Arizona 85282
(602)894-6866
Facsimile (602)968-7196

Also available: PC Globe with instant profiles and cross comparisons
fk I
77 countries. $69.95.
Works with IBMOPCIXT1ATIPS2 and compatibles with aminimum of 512K RAM. Supports Hercules«) monochrome,
CGA. EGA and VGA displays. DOS 2.0+. Single floppy or hard disk. "PC USA" is atrademark of PC Globe. Inc.
"PC Globe" is aregistered trademark of PC Globe, Inc. O 1989.
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After configuring the system with
SETUP (I told it Ihad a720K-byte drive,
since it doesn't know about newer 1.44megabyte drives), Idiscovered that only
DIR and CHKDSK would recognize the
drive. Copying files to or from the drive
produced a "Sector not found" error,
while FORMAT complained, "Invalid
media or Track 0 bad—disk unusable."
The disk Iused had been previously formatted for 1.44 megabytes on an IBM
PS/2 Model 80. Trying other disks didn't
help, either.
Since the same drive functions flawlessly in an MCI AT compatible, Iam assuming that my disk drive controller is at
fault. It could be that Ihave an older
model that can't handle these drives
properly. Judging from all the "WD"
part numbers on the chips, it is probably
aWestern Digital controller. It is labeled
"FIXED DISK -FLOPPY DISKETTE
ASSY. 61-031099-00 Rev. X7A."
Bad Drives
Assuming that the controller is otherIown an 8-MHz IBM AT compatible that
Ibought in the U.S. in May 1986. I wise in order, is there any way (e.g.,
jumper settings or some work with asolwould like to add an internal 31
2 -inch
/
dering iron) to make it work with a1.44floppy disk drive to this machine. Itried
megabyte drive? Is it possible that adrive
installing a1.44-megabyte Chinon drive
from another manufacturer might work?
but ran into serious problems.

secondary device address. The CompatiCard Ifrom Micro Solutions (132 West
Lincoln Hwy., De Kalb, IL 60115, (815)
756-3411) may be just the beast you're
looking for.
To install it, you need acard slot. On
the Portable 386, that means buying the
expansion box that bolts onto the back of
your computer. On the drive side, you'll
have to locate a5'A-inch disk drive in an
external housing with a power supply.
Find or make acable that attaches to the
external connector on the CompatiCard.
The only hard part here is finding the
external drive. The expansion box comes
from a Compaq dealer. The dealer may
be able to get you the external floppy disk
drive. A number of mail-order places advertise here in BYTE, or you can probably
find what you want at a local computer
flea market. —H. E.

Failing all the above, is there a cheap
floppy disk drive controller that Icould
add just for the new drive? I'd hate to
junk an otherwise perfectly functioning
controller for the added convenience of
31
/-inch disks, despite the recent low
2
prices for such drives.
Dr. A. C. Kridiotis
West Germany
In describing your problem, you failed to
mention which versions of DOS are running on your AT and MCI AT compatibles. I'd guess that you are running PCDOS 3.1 or an even earlier version of
DOS on your PC AT. If so, upgrade your
system to PC- or MS-DOS 3.3. This
newer DOS has the DRIVER.SYS device
driver that will enable DOS to recognize
add-on disk drives.
Once the newer DOS is on your system,
you can add the following line: DEVICE
=DRIVER.SYS /D:N (where D is 2for
the new second drive and N is 3for a
1.44-megabyte 31
/-inch floppy disk
2
drive) to your CONFIG.SYS file. The
new drive will then be assigned as drive
D.—S. W.
continued

Buying an expensive book...
...doesn't guarantee that it will answer all of your DOS programming
questions unless that book is readable, comprehensive and contains dozens of clear programming examples and explanatiors.

System
Programmin
eveloper

This new book PC System Programming for Developers is aliteral encyclopedia of knowledge for the DOS programmer. It clearly explains all
of the technical aspects of programming the PC, whether you write in
BASIC, C, Turbo Pascal or assembly language. Some of the topics
covered include:
•PC memory organization

•DOS structures and functions

•COM and EXE programs

•Hardware and software interrupts

•TSR programs

•Writing device drivers

•Programming graphics cards

•Fundamentals of the BIOS

•Handling program interrupts in C,
BASIC, Turbo Pascal and
assembly language

•Using extended and expanded
memory

ISBN 1-55755-035-2: 940 page book
$39.95
ISBN 1-55755-036-0: 940 page book and 2disks
with 1MB compressed programs $59.95
In US and Canada add $4.00 postage. Foreign orders add $12.00 postage per book.

To order direct call TOLL FREE: 1-800-451-4319
Available at B Dalton Booksellers, Waldens and Software Etc. nationwide.
In the UK contact Computer Bookshops 021-706-1188. Write for our free catalog.
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Dept. B11, 5370 52nd Street SE
Grand Rapids, MI 49512
Phone: (616) 698-0330
Fax: (616) 698-0325

Circle 12 on Reader Service Card (DEALERS: 13)

NetSet" 286
12 16 20 MHz

NetSet" 325, 333 DeskTop or Power

Desktop 286 or 386
12 16 20 MHz

As fast as products are designed, that's about how fast you can get them from Fortron.
In early 1987 we were one of the first to ship an Intel 386TM based personal computer.
Now we're ready to dazzle you with speed again: the NetSetTM 325 and NetSetTM 333 personal computers, based on Intel 386TM 25 MHz and 33 MHz microprocessors. Designed for
optimum performance of CAD/CAM, UNIX, XENIX, and network
server applications.
Like all our other personal computers, these come with one full
year of service, free, at your site (USA). We're that sure of the
reliability. And because we manufacture the computers ourselves,
right here in California, you know exactly who to call with any
technical questions; and if they do need service, we can fix them
fast. Speed, service, and savings. That's Fortron.
BASIC SYSTEM PRICES START AT:
NetSet 286-12
$995
1MB

386-16

386-20

NetSet 386-325

NetSet 386-333

1,550
2MB

$1,650
1MB

$2,700
1MB

$3,900
1MB

6

To Order Call Toll Free

1
,
-800-821-9771
In CA 415-373-1008

Leasing Program Available
International Distributors Wanted
•386^ is atrademark of Intel Corp.
NetSet fs a trademark of FortronSouree Corp

1:CRTICN
Fortron/Source Corp.

6818-G Patterson Pass Road
Livermore, CA 94550
Tel: 415-373-1008
FAX: 415-373-1168 TELEX: 559

Circle 142 on Reader Service Card (DEALERS: 143)

D Please have a sales
representative call me.

D Please send me more
information.
I.

Iam most interested in
A. El 286-based systems
B. El 386-based systems

2 Iam a
A. E End User
B. Ell VAR
C. D Corporate Purchaser
D. O DP/MIS.
Name
Title
Company
Address
City
State
Zip
Phone No.

11/89

ASK BYTE

Bits Across the World
Our newspaper, YABALASH, in the State
of Qatar on the Arabian Gulf, has acirculation of 50,000 worldwide. Consequently, our office does alot of corresponding with remote locations daily.
We are looking for agood computerized system to manage our day-to-day
office work. We would like to feed it all
incoming and outgoing mail and would
like to be able to access mail by date and
company category. A scanner would also

be helpful in handling the mail.
Do you have any suggestions?
A. S. Ahmed
Doha, Qatar
A custom application written for any
good database system should be able to
manage the mail flow. If this seems unworkable, look around for an office automation consultant. This is a relatively
new field, made up of people who specialize in installing office management
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Circle 327 on Reader Service Card

systems. One of these consultants should
be able to point you toward avertical application specifically geared toward mail
management.
As for the scanner, one of the best lowcost optical character recognition systems we've seen here at BYTE is the
TrueScan system from Calera Recognition Systems (2500 Augustine Dr., Santa
Clara, CA 95054, (408) 986-8006). It's
an OCR board and software that work
with many flatbed scanners. We've tested
it on the Hewlett-Packard ScanJet.
The project you suggest is not asimple
one—it will take some time to identify the
issues and pick your solutions. A good
consultant will make that much easier.
—H. E.
Another Task for Hercules
Ihave an IBM PC AT-compatible system
(AdvanTech SP/AT-800) with a Samsung MA256 monochrome display and a
Juko G7-A multidisplay I/O adapter. I
have set the adapter to Hercules monochrome graphics mode. My GWBASIC
supports monochrome text but does not
support Hercules graphics mode. Iuse
the computer mainly for scientific calculations and word processing, so this is
not aserious problem. However, my son
is crazy about graphics.
Where can Iget aversion of GWBASIC that supports both the monochrome
text and the Hercules graphics modes?
Also, can Iset the multidisplay adapter
to CGA mode without damaging my
monochrome monitor?
Ren Yanru
Beijing, China
GWBASIC does not support the Hercules
graphics modes, but many of the compilers do. You should take a look at
Microsoft's QuickBASIC or Borland's
Turbo Basic. Both of these products are
GWBASIC-compatible and extend the
graphics support to include the Hercules
card.
I've been unable to dig up any information on your display card. I've seen other
CGA-compatible cards that handle the
monochrome monitor perfectly. What
does the Juko documentation say about
it? The street price on a monochrome
monitor around here is less than $60. At
that price, I'd risk trying it.
Other multidisplay cards that I've seen
require DIP switches to select either Hercules or CGA emulation. Switching to
CGA mode will let you run GWBASIC
and your son's games, while losing the
ability to use the higher-resolution Hercules mode available in QuickBASIC and
Turbo Basic. —H. E. •

Now QuicWascal makes this
softwaiu go even faster.

Even the quickest minds tend to brake
suddenly when confronting new languages.
Enter new Microsoft'
QuickPascal Compiler
The first Pascal that is
not only powerful but easy, intuitive and 100% headache-free.
For example, our new
rtext QuickPascal Advisor
offers on-the-job training: by
cutting and pasting sample code you can learn
to program in Pascal from scratch. And if you
do hit asnag, the Quick Advisor can straighten
everything out right on the spot.
To accelerate your thought processes
even more, all of our processes are seamlessly
integrated; no other Pascal offers you easier
\ficnnott Olud.Recal

access to your editor, debugger and compiler
What's more, QuickFascal is the first
PC Pascal to offer Object Oriented Programming, or 00P. With objects, you can easily
assemble whole programs from modular building blocks of code and data And once you know
Pascal, 0013 is asnap. Which means, you get
maximum productivity with minimum effort
Naturally, our Pascal is also fully source
compatible with Turbo Pascal?
So stop by your Microsoft dealer soon.
You'll find our software is on the same
wavelength as yours.

Microsoft

Making it all make sense:

Customers in the U.S call 800) 426-9400. In Canada, call (416) 673-763& Outside North America, call (206) 882-866L CCopyright 1989 Mau's& Corporation All nets reserved. Microsoft and the
Microsoft logo are registered trademarks and Making üall make sense is atrademark of Microsoft Corporation 'Rub° Pascal 'sa registered trademark of Borland International.

Top Performers.

COMPANY
H.I.M.S.TECHNOLOGIES has been manufacturing hi-performance
computers in California under OEM label for anumber of years;
and now H.I.M.S, is manufacturing under its own label the same
hi-performance computers 286,386SX, 386 Page Mode and Cache
386 to satisfy your needs in price, performance and after the sale
service, which seems to be amissing feature with most of our
competitors. Just compare our competition and you will find the
obvious, then add our One Year On-Site Service at no extra
cost
SURPRISE!!

PRODUCT

H.M.S. PROFESSIONAL
SERIES CACHE PRO 386 20,
25 AND 33 MHz

H.I.M.S. PAGE MODE SERIES
16 AND 20 MHz 386
H.I.M.S. 386SX/16 MHz
•INTEL 80386SX MICROPROCESSOR RUNNING AT 16 MHz
•SOCKET FOR 16 MHz 80387SX MATH COPROCESSOR
•5.2e 1.2 MB OR 3.5 1.44 M8 DISKETTE DRIVE
•DUAL DISKETTE AND HARD DISK DRIVE CONTROLLER (1:1
INTERLEAVE)
•1MB 80 NS MEMORY (OR 2MB, 4MB EXPANDABLE TO 16 MB)
•40 MB HARD DISK 38 MS, 800 KB DATA TRANSFER RATE
•HI-SPEED 2SERIAL PORT(S), 1PARALLEL PORT
•101 ENHANCED TACTILE CLICK" TOUCH KEYBOARD
•200 WATT SWITCHING POWER SUPPLY
•8EXPANSION SLOTS (2=FAST SLOTS/8 BIT, 1=EIBIT, 5=16 BIT)
•HI-PERFORMANCE 16-BIT VGA CARD (800 x600) OR
OPTIONAL (1024 x768)
•6LAYER HI MS. (U.S.A.) MOTHER BOARD
•LATEST AMI 386 BIOS (BUILT-IN DIAGNOSTICS, SETUP, AND
HARD DISK FORMATTING UTILITY SOFTWARE)
•10 YEAR BATTERY WITH CLOCK CALENDAR
•DISK CACHE AND EMS UTILITY SOFTWARE
•H.I.M.S. SMALL FOOT PRINT, 4BAYS CASE

$1750

•INTEL 80386 MICROPROCESSOR RUNNING AT 16 MHz (OR
20 MHz)
•SOCKET FOR 20 MHz INTEL 80387 OR 20 MHz WEITEK 3167 MATH
COPROCESSOR
•5.25' 1.2 MB OR 3.5' 1.44 MB DISKETTE DRIVE
•DUAL DISKETTE AND HARD DISK DRIVE CONTROLLER (1:1
INTERLEAVE)
•1MB OR (4MB OPTIONAL (BONS PAGE MODE MEMORY
•66 MB 23 MS HARD DISK, 800 KB DATA TRANSFER RATE
•HI-SPEED 2SERIAL PORT(S), 1PARALLEL PORT
•101 ENHANCED TACTILE "CLICK" TOUCH KEYBOARD
•230 WATT POWER SUPPLY (110/220) FCC, UL, CSA, ¡Uy
APPROVED
•8EXPANSION SLOTS (242/8-BIT, 1.13-BIT, 6.16-BIT)
•HI-PERFORMANCE 16-BIT VGA CARD (800 x600) OR
OPTIONAL (1024 x768)
•6LAYER H.I.M.S. (U.SA) MOTHER BOARD
•LATEST AMI 386 BIOS (BUILT-IN DIAGNOSTICS, SETUP, AND
HARD DISK FORMATTING UTILITY SOFTWARE)
•10 YEAR BATTERY WITH CLOCK CALENDAR
•DISK CACHE AND EMS UTILITY SOFTWARE
•5-BAY STURDY DESKTOP CASE (6BAY VERTICAL CASE
OPTIONAL)
•FCC CLASS BON TOWER 8DESKTOP

$2150

RIMS 386SX 16 MHzWITH NO MONITOR
HARD DISH DRIVE

1MB

2MB

4MB

66 MI 22 MS MOND OTR)

1895

2095

2395

100 MB 22 MS (ROOKB DTR )

2095

2295

2595

120 MEI 28 MS EMI 1M8OTTI

2550

2695

2995

•INTEL 80386 MICROPROCESSOR RUNNING AT 20 MHz (OR
25 AND 33 MHz OPTIONAL )
•SOCKET FOR 80387 OR WEITEK 3167 MATH CO-PROCESSOR
•64 K25 NS CACHE UPGRADEABLE TO 256 K, READ AND WRITE
CACHE WITH WRITE BACK CACHE
•PAGE MODE MEMORY ARCHITECTURE
•1MB 80 NS MEMORY UPGRADEABLE TO 2, 4, 8MB ON MOTHER
BOARD, 16 MB WITH 32-BIT MEMORY CARD
•5.25' 1.2 MB OR 3.5' 1.44 MB DISKETTE DRIVE
•DUAL DISKETTE AND HARD DISK DRIVE CONTROLLER, 1:1
INTERLEAVE
•HI-SPEED, 2SERIAL, 1PARALLEL PORT
•250 WATT HEAVY DUTY POWER SUPPLY
•101 ENHANCED TACTILE •cucr TOUCH KEYBOARD
•8EXPANSION SLOTS (1=32 BIT, 1.9 BIT, 6=16 BIT )
•LATEST AMI 386 BIOS (BUILT-IN DIAGNOSTICS, SETUP, AND HARD
DISK FORMATING UTILITY SOFTWARE)
•HIGH PERFORMANCE 16-BIT VGA CARD (800 XSOO) OR OPTIONAL
(1024 X768)
•6LAYER H.I.M.S. 64/256 CACHE MOTHER BOARD
•66 MB 23 MS HARD DISK 800KB DATA TRANSFER RATE.
•6BAY VERTICAL OR 5BAY DESKTOP CHASIS (SUPER VERTICAL
10 BAY WITH 375 WATT POWER SUPPLY OPTIONAL )
•FCC CLASS BON DESKTOP OR TOWER
•DISK CACHE, EMS UTILITY SOFTWARE

$2595

RMS. manufactures acomplele breadth of 286, 386SX, Page Mode
386 and Cache 386 systems. H.I.M.S. is the only company currently
supplying the industry with 386 Cache Pro in vert ide, super ved ide or
desktop with FCC Class "B" approval. How about our 256K Write Back
Cache Design at dovm to earth pricing? You can actually afford the high
speed luxury! All the H.I.MS. Systems can be custom configured to fit
your needs, so call our expert sales executives lo discuss your
specifications. All H.I.M.S. Systems come assembled, tested and
burned-in horn the Factory for 72 hours at 600Centigrade. The Hard
Disk is pre-compsurfed and formatted. H.M.S. carries awide variety of
options like: Video Cards for CAD/CAM and desktop publishing,
printers, monitor's 14* to 25, Opto magneto drives, math
coprocessors, ploters, pointing devices and software.

SERVICE
All H.I.M.S. computers come with aOne-Year On-Site Service included
This gives you an immediate back-up just in case aproblem may arise
atechnician can be in your location within 4108 hours from our 414
service locations, including Puerto Rico and Canada.
All products are made in the USA!!!
H.I.M.S. TECHNOLOGIES Is the Price, Performance and

after

sales service leader in the Fast Group.
75

8MIPS

83

8

6MIPS
5MIPS
4MIPS

11 LIU

COM AS
EVE Ex
(Baud sm Power liner 1.5 )

ALE

25 MHz Add $350

33 MHz Add $1300

CACHE PRO 386/20 MI41 WITH NO MONITOR
HARD CIS* DRIVE

1MEI

100 MB 22 MS 800 KB OTR.

2795

3295

12e

Mll (ES01) 28 MS1 Mit (TA.

3195

3695

150 In (ES01) 16 PCS 1MI 0711.

3495

3995

330 M8 MUM 14 MS 1MB OTR.

4395

H.I.M.S. TECHNOLOGIES
368 Montague Expressway •Milpitas, CA 95035

4795

Phone: (408) 946-9711 •FAX: (408) 946-9744

4Ma

800-367-2924

HIMS PAGE MODE 386/20 MHz WITH NO MONITOR

IBM, COMPAQ, AIR, EVEREX, UNIX, XENIX, NOVELL ARE TRADEMARKS OF THEIR RESPECTIVE COMPANIES.

HARD M kDRIVE

See us at Comdex Booth #S-9309 At Sahara Hotel

1MB

4MEI

ION MR t2 MNDOD HD DIR.

2350

2650

120 MB 28 MS 1MB DTR. ESOS

2750

3250

150 MO 16 MS 1MB LITS. (SOI

2995

3495

336 MB (SOI 14 MS 1MB DTP .

3795

4295
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situation:

CHAOS M ANOR
M AIL
Jerry Pournelle answers questions about his column
and related computer topics

Puzzled over
which Pascal
compiler is best
for you?
solution:
%A

Supporting Supercomputers
Dear Jerry,
I noted a bit of incredulity in your
April Computing at Chaos Manor with
regard to the fact that computer science
and mathematics departments account
for only 1percent of the academic use of
the National Science Foundation (NSF)
supercomputer centers. It shouldn't be
that surprising. Computer scientists, like
mathematicians, develop basic computing concepts and techniques that are applied in other fields. It doesn't take a
supercomputer to test most new algorithms, just agood workstation. The engineers, physicists, and biologists, on the
other hand, have massive amounts of
data to be processed; thus, they use far
more time on supercomputers and always
want more.
For computer scientists like myself,
who work in computer vision, or those
who work in other data-intensive research areas, such as speech recognition,
information retrieval, and knowledgebased systems, the type of processing
power provided by the supercomputing
centers is inappropriate. Our work requires the manipulation of large amounts
of symbolic data instead of double-precision floating-point calculations. The
supercomputing centers also do not support the interactive capabilities (e.g.,
real-time image I/O) required or the languages and tools that we need (e.g.,
Lisp, Prolog, and X Window).
Unfortunately, Congress was sold the
idea of the supercomputer centers as the
way to advance computer science in this
country and to keep our technological
edge against foreign competition. What's
amazing about all this is that nobody
consulted with the computer scientists
for advice. The people who were consulted were the engineers, physicists, and
biologists. If Congress had asked the
computer science community how to bolster computer research, we would have
seen a much different program—a program that involved enhanced nationwide
networks, advanced display devices like
high-definition TV, and parallel processors, such as the Connection Machine

and the Cosmic Cube.
Sadly, Congress is now convinced that
it is heavily supporting computer science
research through the supercomputing
centers. It is unwilling to provide significant additional funding for computer
science; thus, while ours is the discipline
with the greatest expansion in total researchers in the last 20 years, it has seen
a net decrease in available federal research funding. The only agency that
currently supports any large, focused
programs in computer science is the Defense Advanced Research Projects
Agency, through its Information Sciences and Technology Office. However,
DARPA's budget is also being heavily
cut, since the current military cutbacks,
as always, are being concentrated on
programs with short-term contracts to
save those with long-term obligations,
such as aircraft carriers and stealth
bombers.
Thus, your call for support of increased funding for the supercomputing
centers, while it may give the physicists
some new toys to help them design their
new Superconducting Super Collider, is
likely to result in further reductions to
the basic research that makes supercomputers work. The $100 million that you
told people to ask their representatives to
allocate will likely be used to buy the
next generation of supercomputers from
Japan.
Your efforts would better serve the
long-term interests of the country if they
were directed at increasing support for
basic computing research. $100 million
per year would move 10 of our better
computer science departments into the
upper echelon of research currently inhabited only by MIT, Carnegie Mellon,
and Stanford. Alternatively, it could be
continued

Jerry Pou melle 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."
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Our tools support both
QuickPascal and Turbo Pascal.
POWER TOOLS PLUS/5.0 $149
Full featured function library
• Features context sensitive help screens
• window oriented pick lists • muttiple-line edit
fields with fully configurable edit keys
• moving bar pull-down menus and windows
• in-memory sort routines • EMS support
• TSRs and ISRs • and much more!

ASYNCH PLUS

$129

Asynchronous communication manager
• Features speeds to 19.2K baud
• XON/XOFF protocol • support for up to 4
comm ports • hardware handshaking
• XModem file transfer • I/O buffers up to 64K
• and much more!

POWER SCREEN

$129

Screen I/0 manager
• Features screen painter • virtual screens
• data validation • context sensitive help
• unlimited screens • definable keys
• and much more!

Fast, flexible and affordable!
Blaise Computing offers programming tools that
are fast, flexible and affordable. Call now to
order or to ask for afree brochure on our full line
of products for Cand Pascal.
FREE with these products!
Source code, complete sample programs, a
comprehensive reference manual with extensive
examples, the Norton Guides Instant Access
Program, and acomprehensive online database.
Supports OuickPascal and Turbo Pascal!
All of these products support Turbo Pascal 4.0,
5.0, and 5.5 and Quickpascal 1.0.
Put Blaise tools to the test!
If at any time during the first 30 days you are not
completely satisfied with their speed and
flexibility, we'll refund your money.

Call (800) 333-8087 today!
FAX: (415) 540-1938
4)
BLAISE COMPUTING INC.
2,60

Mr.. Stn. ‘16

tkrIelcA

A A.1 , 10 t•Itli40 , 441

Turbo Pascal is aregistered trademark of Borland International.
QuickPascal is aregistered trademark of Microsoft Corporation.
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used to build afiber-optic network that
would allow real-time transmission of
digitized images across the country, or to
buy 20 of the largest parallel processors
for computer science and AI research.
Ihope that in the future you will use
some of your broad influence to encourage others to back increased support of
computer science research in addition to
computational support for other sciences. Senator Albert Gore is one key official who is leading such adrive, and he

would probably welcome additional popular exposure of his plans.
Dr. Charles Weems
Senior Research Scientist
University of Massachusetts
Amherst, MA

ernment programs tend to have effects
opposite to what was intended. After all,
we have the Connection Machine. As to
ARPANET, Iagree that it was a Good
Thing, but I can't write about it any
longer: They closed out my account.
The problem, it seems to me, isn't my
support of the supercomputers; it's that
scientists see the science budget as azerosum game. That's the wrong approach.
Go convince them that support of your
project is agood investment. —Jerry.

¡suspect you exaggerate my influence, although one of Gore 's key people turns out
to be aformer student of mine.
I'm not sure how one goes about "supporting computer science"; alot of gov-

PC XNET
THE CAM)THAT BRINGS X.25 PERFORMANCE
TO YOUR PERSONAL COMPUTER
THINK ABOUT IT !

Ili] I
Him] ii
And think about 051', the European leader in the field of private X.25 networks!
Our PC XNET card, an option/adapter card for personal computers, provides two
channels, each supporting 128 virtual circuits and speeds to 64 lcbps. The PC XNET card
provides alevel of performance never before reached in apersonal computer.
Easy acces via MS DOS, XENIX and NETB1OS makes the PC XNET card the perfect tool for
emulating terminals and file servers or providing agateway to Local Area Networks. Fully
compatible with many protocols such as X.25, X.32 and X.21, the PC XNET card enables
computers to be connected to any type of network.
Furthermore, applications programs you develop on the PC XNET card can be transferred to the PC SNET
card, 0Srs ISDN interface card.
So, if you are thinking of X.25 capability for your computer think about OST.

OST, SA
Rue du Bas-Village. Z.I. Sud-Est
35515 Cesson-Sévigné Cedex
Tel. :(33) 99.32.50.50
Fax :(33) 99.41.71.75. Telex :730 839

OST, Inc
14225 -FSullyfield Circle
Chantilly, VA 22021
Tel. :(1) 703 817 0400
Fax :(1) 703 817 0402
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Don't let ordinary computers hold up
your information anymore.
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of information from
people in one department
can trigger action by people
in another.
To protect all that information, we include a
special "disk mirroring"
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feature that performs automatic, instantaneous backups. And since the Model S
comes with SCSI, you get
seven times more storage
than non-SCSI 386
products.
On top of that, we test
and warrant* each element of the package, then
assemble the complete
system, including SCSI
devices, UNIX System V
operating system, StarLAN
10 networking hardware,
and StarGROUPTM software.
Let's talk. You'll find the
Networked Computing
experts make good
listeners. We can customize,

install and integrate the
Networked Computers
in as many different ways
as you have needs. To learn
more, simply call your
AT&T Authorized Reseller
or AT&T Account Executive.
Or just turn the page.
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Simultaneous solutions.
Chances are you need a
server to support information sharing in alocal PC
network. Fair enough. But
here's aNetworked Computer that will also manage

•One-year, on-site warranty

anationwide database at
the same time.
With headquarters in
Atlanta, you have people
in two dozen offices scattered across the U.S.
Because geography makes
interoffice agreement difficult, you feel more like
twenty-five little companies than one big one.
In Atlanta, put 600 MB
of data into the disk space
of an AT&T 6386E/33
WGS. Place asynch terminals in your field offices,
and connect them directly
to the 6386E/33 WGS.
Suddenly, everyone's working with the same num-

bers, the same names,
everything. Which, at
about 7.7 MIPS, is power
that would make some
mainframes blush.
Now, shift into high
gear by connecting the PC
LAN you already have in
Atlanta. We provide the
systems and expertise you
need to support LAN and
remote terminal applications at the same time.
And for mission-critical
Networked Computing,
our solution is the AT&T
6386E/33 WGS Model S.
It shines in networks like
the one shown in the final
diagram—where every bit

Show us your networked
computing problem.
Draw or explain it below, and then Fax it to us at 1800 833-6386, and asales
representative will call you. Or call your AT&T Authorized Reseller, AT&T
Account Executive, or 1800 247-1212, Ext. 162, for more information.
••• "
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Please give us the following
information so we can best help you.
Name
Company
Address
City
Phone (

State

-•••••••••••

)

Type of business
and number of locations
Purchase interest time frame
Publication ad appeared in
©1989 AT&T
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dards (SNA in this case)
that let AT&T's new Networked Computers work
smoothly with the systems
you already have.
How to share new
applications and
precious resources.
Take the case of Scott,
Paul, Connie and Tanya in
the second diagram. They
each rely on expensive
peripherals, but you can't
afford to get them
individual sets. And their
complex, networked
application would really
strain your existing DOS
server.
Enter the AT&T

Laser Printer

6386/25 WGS, our entrylevel UNIX® System V
server. UNIX System V is
the only desktop operating
system designed for communication-intensive
applications. And since it
also supports AT&T's
OPEN LOOKTM Graphical
User Interface, life can be
visibly easier.
We've given the 6386/
25 features that exploit the
UNIX system's natural ability. So it's perfect for resource-sharing, database
management and other applications DOS and OS/2TM
just can't handle efficiently
In fact, AT&T has con-

figured, packaged and
tested solutions including
communications, database
and image servers. Just let
us show you.

Aner 63Z/ 7 e-14/65

Amdahl is aregistered trademark of Amdahl Corporation.

OPEN LOOK and StarGROUP are trademarks of AT&T

UNIX is aregistered trademark of AT&T in the U.S. and other countries.

Ethernet is atrademark of Xerox Corporation.
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Introducing
Four New Networked
Computers
Your information systems
are supposed to help people make the most of the
information they have. But
how often do ordinary
computers hold up that
very information?
We offer asolution:
Four new desktop systems
and servers designed by
AT&T to thrive as networked systems.
These are interpersonal
computers. AT&T's new
systems (ranging from a

simple PC-to-mainframe
package to a"connoisseur's" server for missioncritical applications) bring
together more than information. They bring
together the people behind it.

important corporate data
held there.
The key lies in anetwork builder's oasis called
the AT&T Application
Operating Environment
(AOE). AOE offers aunique
collection of industry stan-

Meet your other systems.
Sharing information among
people using different
manufacturers' equipment
has always been aproblem.
Now the solution's as
simple as the example in
the first drawing above. A
new AT&T 6386/SX WorkGroup System links to an
existing IBM® host and
gives your people access to
38g/SX »6S

OS/2 is atrademark and PS/2 and IBM are registered trademarks of
International Business Machines Corporation.

Compaq is aregistered trademark of Compaq Computer Corporation.
DEC is aregistered trademark of Digital Equipment Corporation.
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Wallaby Gets
Mac-Compatible
with Laptop

T

he trick to the Wallaby's
Macintosh compatibility
is that you must take the
ROM chips out of your Macintosh Plus or SE and put them
into the laptop system. This
feat is performed by the
dealer when you purchase the
laptop. A connector board is
then installed in your Mac.
The fully configured 15MHz 68000-based Laptop System from Wallaby Systems
weighs less than 10 pounds, including the battery, the keyboard, the backlit LCD, and
the optional 20-megabyte
hard disk drive.
The 12- by 8- by 4-inch
unit is also IBM-compatible, in
the sense that the standard
800K-byte Wallaby floppy disk
drive can read and write
IBM-formatted disks as well as
Macintosh-formatted disks,
the company claims.
In portable mode, you take
the Laptop System on the road
and leave your Mac at home
or in the office. In the office,
you boot your Mac SE or
Plus from the Wallaby.
Programs can also be
stored in aproprietary "silicon
disk" that is based on nonvolatile RAM. Up to 16 megabytes (using 4-megabyte single in-line memory modules)
of program storage is possible on the Laptop System without the use of ahard disk.
Besides afull megabyte of
RAM (upgradable to 4megabytes), the Wallaby laptop
comes with aprinter, printer
and communications ports,
an 800K-byte 31
/-inch floppy
2
disk drive, and an Isopoint
device instead of amouse.
The Wallaby keyboard is
linked to the monitor through

infrared signals. The monitor
has a640- by 400-pixel blackon-white display.
Price: $2995.
Contact: Wallaby Systems,
Inc., 2540 Frontier Ave., Suite
109, Boulder, CO 80301,
(303) 444-4606.
Inquiry 1105.

Compute
on the Commute

T

he Electronic Portable
Information Center
(EPIC) appears to be a23pound leather briefcase. But
tucked inside is acommunications center, complete with a
12-MHz AT compatible; a
keyboard; an 11-inch, paperwhite, VGA-compatible,
backlit LCD; acellular phone;
a1200-bps Hayes-compatible
modem; and, later this year,
optional fax capabilities.
The AT compatible has 1
megabyte of RAM, a1.44megabyte 31
/-inch floppy
2
disk drive, and a20-megabyte
hard disk drive.
EPIC comes with DOS and
software for word processing,
database, spreadsheet, communications, graphics, and
general business functions.
Price: $8495.
Contact: Cellular Computer
Systems Corp., 550 Pine Towe
Rd., Suite 270, Ft. Washington, PA 19034, (215)
628-3749.
Inquiry 1108.

•
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NEC Announces
Three Desktop
Systems

P

owerMate 286, NEC's
low-end system, has its
own Super EGA built into the
motherboard. It comes with a
10-MHz microprocessor with
one wait state (softwareswitchable to 8MHz), 512K
bytes of RAM (expandable to
up to 16 megabytes), a1.2megabyte 5'4-inch floppy disk
drive, akeyboard, and room
for one 31
/-inch half-height
2
and two 5'À-inch half-height
drives and four full-size,
16-bit, add-in cards.
Ports include the keyboard
port on the front panel, aparallel printer port, aserial
printer port, and an RGB video
port. Its dimensions are 14
by 16 by 5inches, and it
weighs 21 pounds. Optional
equipment includes an 80287
math coprocessor, your
choice of floppy and hard disk
drives, and your choice of
tape backup systems.
The PowerMate 286 Plus
is the same as the standard 286
except that it features afaster
(12-MHz) zero-wait-state
microprocessor (switchable
to 8MHz and one wait state),
1megabyte of RAM (expandable to 4megabytes of 80ns or 12 megabytes of 120-ns
RAM), and 640- by 480-pixel
resolution in 16 colors built
into the motherboard. The 286

SEND US YOUR NEW PRODUCT RELEASE
We'd like to consider your product for publication. Send us full
information, including price, ship date, and an address and
telephone number where readers can get further information. Send
to New Products Editor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. Information contained in these items is based
on manufacturers' written statements and/or telephone interviews
with BYTE reporters. BYTE has not formally reviewed each product
mentioned. These items, along with additional new product
announcements, are posted regularly on BIX in the microbytes. sw
and microbytes.hw conferences.

Plus also includes DOS 3.3.
The PowerMate SX includes 2megabytes of RAM
(upgradable to 16 megabytes), a1.2-megabyte 54inch floppy disk drive, and
akeyboard.
Price: 286, $1299; with
Super VGA, $1499; 286 Plus
with one 1.2-megabyte 5'Ainch floppy disk drive, $1999;
with 42-megabyte hard disk
drive, $2899; SX, $2699; with
42-megabyte hard disk drive,
$3599.
Contact: NEC Information
Systems, Inc., 1414 Massachusetts Ave., Boxborough, MA
01719, (508) 264-8000.
Inquiry 1109.

The Short Tower
with Pizazz

T

he CCS 286-12 is a12MHz 80286 system in a
short tower chassis. It's big
enough for two floppy disk
drives of your choice (1.2megabyte 5Vs-inch or 1.44megabyte 31
/-inch), ahard
2
disk drive, and three 16-bit
slots and an 8-bit slot.
Standard equipment includes 512K bytes of RAM
(upgradable to 4megabytes),
aPhoenix BIOS, an EGA
video controller, afloppy
disk drive controller with your
choice of two 5'A-inch or
31
/-inch floppy disk drives,
2
aparallel port, two serial
ports, and aPS/2 mouse port.
Also standard is a101-key
keyboard and amonochrome
monitor.
Price: Basic configuration,
$1399; with a20-megabyte
hard disk drive, $1629.
Contact: Custom Computer
Systems, Inc., 191 Woodport
Rd., Sparta, NJ 07871, (201)
729-6762.
Inquiry 1107.
continued
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Contact: QMS, Inc., One
Magnum Pass, Mobile, AL
36618, (205) 633-4300.
Inquiry 1111.

N/Hance Introduces
Operating-SystemIndependent Drive
he 5120 is a1280-mega1 byte random-access
WORM (write once, read
many times) optical drive
that's designed to be operating-system- and processorindependent
The Write-Once File System software is compatible
with DOS 3.0 and higher,
Xenix, Unix, and OS/2.
The 5120 features 640
megabytes per side (the average access time is rated at
less than 90 ms) and removable
disks. It weighs 4pounds and
measures 5'A by 7by 15 %
inches.
Price: $7695.
Contact: N/Hance Systems,
Inc., 908R Providence Hwy.,
Dedham, MA 02026, (800)
289-9676 or (617) 461-1970.
Inquiry 1114.

Erasable Optical
Drive Features
1Gigabyte

S

torage Dimensions says
its plug-and-play version
of Maxtor's Tahiti 1rewritable magneto-optical disk system is the fastest example of
this new technology on the
market.
The LaserStor, for the
IBM PC and PS/2s, the Mac,
and NetWare servers, is rated
at an average seek time of 35
ms. It's available only as an
external unit with its own
power supply, fan, and SCSI
connector to the host microcomputer. The full-height
drive uses removable 5Vi-inch
optical cartridges that can
hold either the industry-standard 650 megabytes or Storage Dimensions' proprietary 1
gigabyte of data on two sides,
depending on the format used.
PC and PS/2 models are supplied with AT- or Micro
50

BYTE •NOVEMBER 1989

Color Your
Computer Overheads
N/Hance makes its WORM drive operating-system-independent.

Channel-bus SCSI boards,
and all versions appear as a
standard hard disk drive to
the operating system.
For PCs and PS/2s, LaserStor comes with SCSI host bus
adapters and SpeedStor software that permits DOS to address the drive as asingle
partition or as several volumes. With the Macintosh,
the LaserStor plugs directly
into the external SCSI port
and is supported with MacinStor Installer software.
Price: $7995; 650-megabyte
cartridges, $295; 1-gigabyte
cartridges, $395.
Contact: Storage Dimensions, Inc., 2145 Hamilton
Ave., San Jose, CA 95125,
(408) 879-0300.
Inquiry 1112.

A Gigabyte
of Storage Space
for Your Mac

F

or Mac aficionados with
aneed for really large
storage space, MicroNet
Technology has introduced the
first 1-gigabyte hard disk
drive for the Mac. The SBX1000, based on Imprimus
Technology's Wren VII drive,
is afull-height 5Vs-inch SCSI
drive with an average access
time of 15 ms.
You can install the SBX1000 inside aMac II or ¡Ix,
or it can also be mounted in
an external box for use with
other Macs.

Price: $9850.
Contact: MicroNet Technology, Inc., 20 Mason, Irvine,
CA 92718, (714) 837-6033.
Inquiry 1115.

OMS Ships LowPriced Color
PostScript Printer

T

he ColorScript 100
1 Model 10 is acolor PostScript printer that uses thermal-transfer technology and
can attach to either IBM or
Macintosh computers.
It can produce a300-dpi
four-color page in about 1minute, the company says, with
the help of the Mitsubishi
G370 print engine. The G370
can create up to 16 million
color combinations.
The printer, about the size
of the original Apple LaserWriter, includes an internal
controller based on a16-MHz
68020 processor, plus 4megabytes of RAM (expandable to 8
megabytes), and 1megabyte
of ROM containing 35 fonts.
Standard interfaces are RS232C serial, Centronics parallel, and AppleTalk/RS-422
ports, and an external SCSI
port that allows connection of
up to seven hard disk drives.
The Model 10 uses rolls of
wax-based ink for the color
thermal-transfer process and
requires special paper that
costs roughly 6cents per
sheet. It can also print on
transparencies.
Price: $9995; extra memory,
$595 (1 megabyte) and $1495
(4 megabytes).

nFocus Systems claims
1 that its 480C PC Viewer is
the first LCD panel that projects full-color computer
images through an overhead
projector. It sits atop your
overhead projector and delivers eight-color presentations
at VGA resolution.
The PC Viewer uses subtractive LCD color technology
similar to color photography.
Starting with awhite pixel, the
display selectively subtracts
primary colors to produce a
full spectrum of hues. This
technique detracts little from
the brightness of the original
image, In Focus claims.
The PC Viewer also has a
rotating palette that lets you
select color mapping and manipulate the color display to
suit your preference. A builtin temperature compensation
system comprises heat filters
and amultispeed fan.
You interface the PC
Viewer through the monitor
port of your IBM XT, AT, or
compatible. For Macs, you'll
need optional adapters that
attach to graphics boards.
And, if you want to see the
image on your computer screen
as well as on the projection
screen, you'll need an optional
"loop-through" adapter,
which doubles as the Mac II
adapter.
Price: $4995; Mac Plus and
SE adapters, $119.95; "loopthrough" adapter, $249.95.
Contact: In Focus Systems,
Inc., 7649 Southwest Mohawk
St., Tualatin, OR 97062,
(800) 327-7231 or (503)
692-4968.
Inquiry 1113.
continued

After centuries of practice,
mankind perfects engineering
calculations: MathCAD.
NG

ER
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Announcing MathCAD 2.5:
The Dawn of aNew Age.

equations anywhere on the screen,
add text to support your work, and
graph the results. Then print your
analysis in presentation-quality
documents.
It has over 120 commonly used
functions built right in, for handling
equations and formulas, as well as
exponentials, differentials, cubic
splines, FFTs and matrices.
No matter what kind of math you
do, MathCAD 2.5 has asolution
for you. In fact, it's used by over
60,000 engineers and scientists,
including electrical, industrial, and
mechanical engineers, physicists,
biologists, and economists.
iTil
But don't take our word
!
for it; just ask the experts.
I
=Ma • I
PC Magazine recently
MAGAZINE
EDITOR'S
described MathCAD as
CHOICE
"everything you have ever
March 14,
1989 issue.
dreamed of in amathematBest of '88
ical toolbox."
Best of'87
And for Macintosh'
users, we present MathCAD 2.0,
rewritten to take full advantage of
the Macintosh interface. Entering
operators and Greek letters into
equations is pure simplicity!
Look for MathCAD 2.5 at your
local software dealer, or give us a
call. For more information, afree
demo disk, or upgrade information,
dial 1-800-MATHCAD (in MA,
617-577-1017).

What the historians will call it,
only time will tell.
Perhaps the Century of Speed, or
the Era of Ease. But whatever the
name, this is the age of MathCAD 2.5,
the only math package that looks
and works the way you think.
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MathCAD 2.5 includes 3-D plotting, HPGL sketch
import, and PostScript output.

MathCAD is far and away the
best-selling math package in the
world. Because it lets you perform
engineering and scientific calculations in away that's faster, more
natural and less error-prone than
the way you're doing them now—
whether you're using ascratchpad,
calculator, spreadsheet or program
that you wrote yourself
And now we've made the best
even better. MathCAD 2.5 is adramatically improved version that includes three-dimensional plotting,
enhanced numerical analysis, and
the ability to import HPGL files
from most popular CAD programs,
including AutoCAD" And now you
can print on PostScript" compatible
printers.
And like before. MathCAD's live
document interface - lets you enter

Available for IBM ® compatibles
and Macintosh computers.
TM and ® signify manufacturer's trademark or
manufacturer's registered trademark respectively.

Math CAD®

MathSoft, Inc. One Kendall Square, Cambridge, MA 02139

U.K.: Adept Scientific 0462-480055; France: ISE CEGOS 1-46092768; Germany: Softline 07802-4036; Japan: CRC 03-665-9768.
Circle 214 on Reader Service Card
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Some pointing devices
feel quite alien.

1.0GíTECII

Not every kind of pointing device fits your kind of hand.

When we put our minds to
designing the next generation of

TrackMan is bffilt
the way you are.

pointing devices, we started
with our hands. It turns out that
thumbs have over twice the muscle and agility of
other fingers—which only go up and down.

We tested dozens of prototypes. None beat the
body you see before you. A trim 4.25"x 5.25' fully
equipped with alow-inertia, lightweight ball (placed
under the thumb), three buttons
(under the fingers), and room
to rest the hand.
TrackMan is smart, too:
adjustable from 50 to over
/,

15,000 d.p.i. resolution (default at 300);
on-the-fly ballistic driver; lots of built-in
menus to speed up popular keyboard based
applications. Even ashell for Lotus 1-2-3:'
Simple to install, this stationary mouse is
compatible with all other top-selling mice.
TrackMan is guaranteed to work with any
application on a256K IBM (or compatible)
personal computer Price? S139,* complete
with Satisfaction Guarantee, and 7-DaysA-Week Product Support.

For further information call:
800-231-7717
In California: (800)552-8885
In Canada: (415) 795-8500
In Europe: ++41-21-869-9656

'Serial version Bus version is SI49

-

I-2-3 is atrademark of Lotus Corp

Circle 209 on Reader Service Card (DEALERS: 210)
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ADD-INS

Price: $89.95.
Contact: Covox, Inc., 675-D
Conger St., Eugene, OR
97402, (503) 342-1271.
Inquiry 1122.

MCA QuickCapture
Now Has AT
Counterpart

D

ata Translation's Micro
Channel architecturebased QuickCapture framegrabber board now has an ATbased counterpart.
Like the PS/2 version, the
QuickCapture AT captures,
stores, and displays images
from video cameras, VCRs,
and still-video cameras. Both
cards use the same software
drivers.
QuickCapture AT captures
video images in real time (onethirtieth of asecond) and includes aphase-locked loop circuit for jitter-free image
capture from VCRs. And when
it's used with external video
devices, QuickCapture automatically genlocks to the
video source or to aseparate
composite synchronous signal. It can also supply asynchronous signal to display
stored images.
You can display the images
in real time on any RS-170
RGB (National Television
System Committee) analog
monitor, with 256 shades of
gray and VGA resolution. Each
board includes 512K bytes of
RAM and an on-board processor. An overlay processor lets

Mac II Graphics
Acceleration
to 600 Percent
QuickCapture AT captures images in real time.

you mix text and graphics.
Price: $1995.
Contact: Data Translation,
100 Locke Dr., Marlborough,
MA 01752, (508) 481-3700.
Inquiry 1121.

Audio Comes
in Three Channels
with Sound Master

T

he Sound Master PC is
I an inexpensive audio
board and speaker system
that lets you mix sound files
with moving graphics on
your IBM AT or XT.
It features amusic/sound
chip from Micro Chip, adirect-memory-access-driven
8-bit digitizer, astereo amplifier, and dual digital joystick
ports. Sample rate is variable
from 10 Hz to more than 100

kHz. The frequency range has
16 bits of resolution and is
adjustable from 50 Hz to
ultrasonic.
There are three independently programmable analog
output channels with separate
frequency and envelope controls for each channel.
The audio amplifier produces 250 mW per channel
into 8ohms. Frequency response is flat to 5kHz. Total
harmonic distortion is 0.2
percent. Each channel has separate, digitally controlled, 4bit gain stages for adjusting
volume or for panning. You
can connect the board to an
external stereo, booster
speakers, or headphones.
The 2%-inch speakers
have an impedance of 4to 8
ohms and amaximum input
of 0.3 W. Frequency response
is 50 Hz to 12 kHz.

T

he Radius QuickColor
I Graphics Accelerator
board for the Mac II works in
tandem with Radius video
boards to boost the performance of Apple's 32-Bit
QuickDraw by as much as
600 percent, Radius claims.
QuickColor Accelerator
uses both the modular design
of QuickDraw and capabilities built into Radius video
display boards to speed drawing on aMac II.
The QuickColor board
moves the bulk of the drawing
operations onto the NuBus by
patching some of the QuickDraw bottleneck procedures
and using a5-million-instruction-per-second RISC processor. It loads multitasking
code into the RISC processor's static RAM.
Price: $795.
Contact: Radius, Inc., 1710
Fortune Dr., San Jose, CA
95131, (408) 434-1010.
Inquiry 1120.
continued

Big Blue Goes Multimedia
BM's Audio Visual Connection (AVC) software,
coupled with two new Micro
Channel add-in boards,
brings multimedia capabilities to PS/2s.
They let you combine,
edit, and store high-resolution still pictures along with
text and full-range audio for
multimedia presentations in
educational and business applications.
In addition to creating presentations, you can use AVC
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to develop applications that
manipulate business data,
such as an audiovisual home
database for realtors.
The AVC software offers
exact synchronization and
mixing of audio, video, and
text, plus 256-color image
enhancement. You can also
change the size and location
of screen images, move text
over an image without disturbing the graphics, and
even animate the image by
rapidly displaying aseries of

graphics. The package uses a
hypertext-like technique
that lets you link text with related images and audio.
AVC requires an IBM
PS/2 with at least 2.5 megabytes of RAM and OS/2 1.1
or DOS 4.0 or higher. It's
also IBM Token Ring-compatible. AVC is designed to
work with the PS/2 Video
Capture Adapter/A, which
captures, digitizes, and
stores individual images
from standard video or corn-

puter graphics sources. For
the audio side, you'll need
IBM's PS/2 Audio Capture/
Playback Adapter for analog
audio input.
Price: Audio Visual Connection, $495; Video Capture Adapter/A, $2250;
Audio Capture/Playback
Adapter, $565.
Contact: IBM Corp.; check
your local telephone book's
white pages or call (800)
426-2468.
Inquiry 1119.

If You Want To Talk
Fast DBMS
Call 1-800-db-RAIMA
And Start Screaming
You'll be screaming, all
right. db VISTA III from
Raima Corporation
combines the flexibility of a
relational DBMS and the
lightning speed of the
network database model.
db VISTA III is
written for C
Programmers.
Source code available. The
interactive database utilities and
outstanding documentation make
db_VISTA III easy to learn. All
applications are portable to VMS,
UNIX, OS/2, MS-DOS, even
Macintosh. No royalties.
db VISTA III is Fast. Using
benchmarks originated at PC Tech
Journal Laboratories, db_VISTA
III measured 3to 12 times faster
than the average relational
database! Call us and we'll send
you the results.
Relational and Network
Model Technology for
Programming Flexibility.
etrieve arecord fast using the
elational keyed access method

See us at
COMDEX/Fall '89
Bally's Casino Resort
Booth # B1732

db_VISTA III

Database Management System

Features
db VISTA 3.1 High Performance DBMS:
Single and Multi-User available
Relational B-tree Indexing
Network Database Model

SQL Support with
SQL-based db_QUERY,
db_VISTA III's relational query and report writer.

Mull: le database access
Referential inte rit
Automatic recovery
Record & File locking
RAM resident
db QUERY 2.1 SQL-based Query:

db VISTA Puts You in
Some Fast Company.
Thousands of C programmers in
over 50 countries worldwide use
db_VISTA III, including
APPLE, ARCO, AT&T, EDS,
Federal Express, HewlettPackard, IBM, NASA...

Relational Query & Report Writer
db REVISE 1.0 Database Restructure Program:
Total database redesign/restructuring
Operating Systems: VMS, ULTRIX. UNIX
BSD 4.2, SunOS, XENIX, MS-DOS.
Macintosh and MS Windows. OS/2 compatiblC Compilers*: Most compilers supported
C++ corn •
tibie
LANs*: 3COM, Novell, Ban an. A ..leShare
WKS Libra

Don't wait. Call Raima for more
information about how you can
build applications that are
screaming-fast!

:

Read & Write WKS, WK I& DBF files
SOURCE CODE AVAILABLE:
ROYALTIES: (Absolutel

and all related records can be
immediately available using the
network model. You decide how
to combine these for best
application performance.

not!)

*Other environments are supported; call for complete

db VISTA ILE

Call 1-800(That's 1-800-

TM

Database Management System

eCORPORATION

3245 146th Place SE eevue. \VA 98007 US
13018237 MCI UW FAX (206)747-1991
Texas: (214)231-3131 International Distributors:
19 Germany: 07127/5244 Switzerland: (01)7250410 France: 0)46092828 Benelux: 31(02159)46814 Sweden: (013)124780 Italy: 045/584711 Norway: 47 244 88 55
Denmark: (2)887249
Singapore: 468 3888 Australia: (02i 9'..9 5122
Japan: (03)473 7432
Taiwan: (02)511 3277
Mexico: (83)57 35 94
Central America: (506)28 07 64
Caribbean: (809) 8344069 Colombia: 57 1218 9245 Argentina: 54 1313 5371 Chile: 56 2696-4308 Uruguay: 92 19 37 Brazil: (0192)52 9770
CCopyright Raima Corporation 1989
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Kurzweil Reading
System Available
on PC Platform

T

he groundbreaking
Kurzweil reading machine, which uses ascanner,
optical character recognition,
and speech synthesis to read
documents to the blind and disabled, has finally migrated
down from astand-alone product and is available on aconventional IBM PC platform.
The new PC/KPR products
include software, adesktop
scanner, and an XT- and ATcompatible interface card.
They require aPC with 640K
bytes of RAM, DOS 3.0 or
higher, and ahard disk drive.
The only thing missing that
was on the original standalone reading machine is a
speech synthesizer, which
you must purchase separately.
Like its stand-alone predecessors, the PC/KPR reads
aloud scanned documents
and can store text files for conversion to Braille or transfer
the files into standard word
processing applications.
Models 15 and 25 both use

Kurzweil 's PC/KPR reading machine reads scanned documents
aloud, just like the original proprietary system.

300-dpi Ricoh scanners.
Price: Model 15, $3995;
Model 25, $4995, optional
document feeder, $595;
Model 35, $7995; optional
document feeder, $1595.
Contact: Kurzweil Computer
Products, 185 Albany St.,
Cambridge, MA 02139,
(617) 864-4700.
Inquiry 1124.

Add Two Parallel
Ports to Your PC

T

he LPT:123 is atwothirds-size 8-bit card that
adds two parallel ports to the
IBM PC, XT, AT, or com-

Key Tronic Replaces Your
Mac's Keyboard

T

he MacPro is an inexpensive replacement
for Apple's high-end keyboard. It features Key Tronic's capacitance key-switch
technology and programmable macro software, and it's
compatible with the Macintosh SE, SE/30, II, Hx, and
IIcx.
The MacPro looks much
like the standard Macintosh
keyboard except for alarger
L-shaped Return key. The
backslash key has been
moved from above the Return key to just below it.
The keyboard plugs into
any Apple Desktop Bus con-

56

BYTE •NOVEMBER 1989

nector and has its own ADB
connector for use with a
mouse or other ADB-compatible peripheral. The 105key MacPro comes bundled
with Tempo II, Affinity Microsystems' keyboard macro
software, which lets you program any key. And if you
don't like the feel of the MacPro's keys, you can purchase
aKey Tronic kit to adjust
their stiffness.
Price: $197; key-stiffness
kit, $15.
Contact: Key Tronic Corp.,
P.O. Box 14687, Spokane,
WA 99214, (509) 928-8000.
Inquiry 1126.

patibles. It is compatible with
DOS, Windows, and Xenix,
and it is supported by the
popular programming languages. You can add up to
four LPT:123 adapters to a
single personal computer.
Features include I/O address and interrupt-register
select switches for each channel. Output is through DB-25
connectors.
Price: $179.
Contact: Commtech, Inc.,
8622 Mt. Vernon Court, Wichita, KS 67207, (316)
651-0077.
Inquiry 1128.

PostScript
Emulation in aFont
Cartridge
acificPage is afont cartridge that inexpensively
turns your LaserJet Series II
printer into aPostScript-compatible printer, Pacific Data
claims.
You just plug in PacificPage, and, with PostScript interpreter emulation from
Phoenix Technologies, it takes
over the LaserJet II's 8-MHz
processor for PostScript printing. There's no need for addin boards, cables, or software
manipulation, the company
reports.
PacificPage gives you access to 35 Apple LaserWriterequivalent fonts in many

point sizes. It also provides all
the PostScript capabilities:
reversed text, scaled fonts, text
rotation, and graphics such as
arcs, circles, screens, patterns,
and halftone images, according to Pacific Data.
You need at least 2megabytes of RAM in your printer,
and you're limited in print
speed because the code in the
font cartridges works off the
LaserJet's 8-MHz threewait-state processor.
Price: $695.
Contact: Pacific Data Products, 6404 Nancy Ridge Dr.,
San Diego, CA 92121, (619)
552-0880.
Inquiry 1125.

Reduce Macintosh
Fan Noise with the
Fan Controller
fyou're tired of the loud
I fan noise from your Macintosh II or IIx, you might try
the Nova Fan Controller from
Nova International. The
company claims that by continuously varying the fan speed,
the Controller can reduce your
fan noise by as much as 50
percent.
Nova says that the Mac II
fans are factory-set to cool a
fully configured system, but
aless-equipped system doesn't
require the fan's default
speed. The Fan Controller
installs on the power supply,
and aseparate sensing unit
attaches to your hard disk
drive.
Price: $79.
Contact: Nova International,
Inc., 435 North 34th St.,
Seattle, WA 98103, (206)
548-9339.
Inquiry 1130.
continued

First, they built the
world's standard.
Then they added standards
no one else had.

"SCO Sets UNIX Standard for PCs."
—COMPUTER DEA

And that was just
the beginning.

THE SANTA CRUZ OPERATION, INC. PRESENTS

UNIX NOW!
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Novell, the technology leader in the
network industry, provides afull array
ofprogramming tools designed to
streamline the development of distributed applications. Novell's data
management tools, connectivity tools,
system-level application programming
interfaces, and network compilers are
optimized for the NetWare environment, so you and your users enjoy the
.
flexibility, reliability and performance
you expect from NetWare. When you
are ready to build applications that
fully exploit the power and flexibility
of the NetWare environment, turn to
Novell and Programmer's Paradise!

XQL and NetWare SQL
NetWare SQL is an open interface relational database
engine that has been tightly integrated with the NetWare
operating system to provide back-end database services to
awide variety of front-end applications including database
managers, 4GLs, accounting systems and spreadsheets.
Build your own front-end applications for NetWare SQL
using XQL, an open programming interface that provides
you with relational access to NetWare SQL databases
through two programming levels: ANSI-standard Structured

Query Language (SQL) statements and powerful, low-level
relational database primitives.
By making simple subroutine calls from C, Pascal, BASIC
or COBOL, you can access data by field name, move
forward or backward through the database, compute fields
from other fields or constants, and even manipulate
composite records built from multiple, joined data files.
X(,)1, provides awide range of data types and applicationdefined buffering for fast data retrieval.

NetWare RPC
NetWare RPC (Remote Procedure Call) is aset of sophisticated tools designed to assist you in creating distributed
network applications. NetWare RPC extends application
procedure calls across anetwork by automatically generating aset of subroutines that allow remote procedure calls
to look and act like local procedure call routines.

NetWare RPC raises your development efforts above
communication details and frees you from writing
to complex IPC interfaces, thereby shortening the
development cycle and decreasing the cost of
developing distributed applications.

C Network Compiler
C Network Compiler gives you adirect link into NetWare,
the leading network operating system with the world's
largest installed hase of network application users.

Using standard programming techniques and this complete
development kit, you can build applications that take full
advantage of the NetWare environment.

This 100% ANSI C optimizing compiler
is based on technology from WATCOM
Systems Inc., and produces object code
that out-performs any other C compiler
for DOS.
In addition, the C Network Compiler
kit includes Express C, aC Graphics
Library, aNetwork Application Design
Tutorial, an enhanced text editor, linker,
debugger, and other utilities, plus a
library of over 300 NetWare application
programming interfaces (APIs), including
those for the Btrieve record manager.

SPECIAL OFFER!!
The Novell C Network Compiler
gives you adirect link into NetWare,
the leading network operating system
with the world's largest installed base
of network application users.
Order the C Network Compiler
from Programmer's Paradise before
November 30 and save $95 on the
purchase of any other software we
carry!
CALL FOR DETAILS!!

Novell Product Line

Btrieve Single-User
Btrieve for DOS 3.1 Networks
Btrieve for OS/2
Btrieve for XENIX
C Network Compiler
C Network Compiler/386
NetWare C Interface for DOS
NetWare MHS

LIST OURS
245
185
459
595
459
595
459
595
695
559
995
799
295
239
100
79

NetWare MHS Interface Guide
NetWare RPC (Remote Proc. Calls)
NetWare RPC for OS/2
Netware SQL
NetWare System Calls for DOS
XQL
Xtrieve PLUS
Xtrieve PLUS- for OS/2

LIST
145
CALL
CALL

595
195
795
595
595

OURS

129
CALI.
CALI.
459
159
599
459
459

Programmer's Paradise
COBOL LANGUAGE
Micro Focus:
COBOL/2 w/ Toolset
COBOL/2 Toolset
Personal COBOL
MS COBOL
Realia COBOL

WHERE CAN I

(!anon 2.0
Clear+ for dBASE
clipper 5.0
dBASE IV
oxBASE+
Paradox 3.0
R&R Report Writer
w/ Clipper/ FoxBASE module
R&R Code Generator
Say What?!
qverComm Library 2.0
'illyerComm "C" Interface
rom Rettig's Library

QUICKLY, vvrn-our i-tAVING
TO MORTGAGE
MY ISLAND 2

DEBUGGERS

Periscope Debuggers
Sherlock

EDITORS

BRIEF
Epsilon
KEDIT 4.0
MKS Vi
SLICK Editor
SPF/PC
VEDIT
VEDIT PLUS

FORTRAN LANGUAGE

Ithey F77L
Lahey Personal FORTRAN 77
MS FORTRAN

WELL MATCH NATIONALLY ADVERTISED PRICES.
LIST OURS

386 DEVELOPMENT
386 ASM/LINK
386MAX
386MAX PROFESSIONAL
C Network Compiler/386
DESQview 386
Lahey F77L-E/vV32
Paradox/386
VM/386
VM/386 Multi-User
VM/386 NetPak

495
75
129
995
190
895
895
245
895
150

ASSEMBLY LANGUAGE
Advantage Disassembler
MS Macro Assembler
Sourcer w/ BIOS Pre-Processor
Turbo Assembler/Debugger
Visible Computer: 80286

C COMPILERS

C Network Compiler
Lanice C 6.0
Microsoft C
MS QuickC
MS QuickC w/ QuickAssembler
Turbo C
Turbo C Professional
WATCOM C 7.0

295
150
140
150
100

279
105
125
105
89

695
250
450
99
199
150
250
195

559
199
299
69
135
105
175
319

NEW RELEASES
XVT by GSS

Library of C functions providing a
common programmer interface across
the Apple Macintosh, MS Windows,
and MS Presentation Manager. XVT
supports events, windows, graph
primitives, fonts and text output,
cursors, carets, menus, modal and
modeless dialogs, file Frandling,
printing, clipboard and ahelp system
List: $595

Ours: $519

Dr. Switch by Black & White

Memory switching utility. Call any
program of any size from any other
program all within the-limits of 640K.
Applications are swapped in and out
of memory at lightning speed whether
you are using expanded memory, a
RAM disk, or saving to disk. Easy to
use. Needs less than 15K.
List: $60

Ours: $55

C Video Course by Zortech

Learn C without having to spend
hundreds of dollars in seminar tuition
fees. You get ten one-hour tapes
containing 36 lessons from beginner',
to advanced. Includes 365-page
workbook and free Zortec Ir C Comph
List: $300

Orne.

435
66
115
799
169
795
625
209
759
129

5269

LIST OURS

C++

Guidelines C++
M++
Zortech C++
w/ source
Zortech C++ Tools
Zortech C++ Video

295
269
495 CALL
150
129
250
209
89
100
CALL CALL

C-COMMUNICATIONS

Breakout ll
C Asynch Manager 3.0
Essential Communications
Greenleaf Comm. Library
Greenleaf ViewComm
Lattice Communication Library

125
189
249
299
559
250

99
139
199
209
475
209

245
159
195
99
295
395
495
295
395
250
295
198
149

185
135
179
89
219
318
395
241
349
219
249
159
135

149
199
229
299
149

109
159
165
209
115

C-FILE MANAGEMENT

Btries,
CBTREE
C Index + (Microsoft Cl
C Index + (Turbo C)
Codebase IV
c-tree
d-tree
rdree
CQL plus PASS
cIBC LII
db_FILE Bundle
Essential B-Tree (w/ source)
pBase

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

C-SCREENS
C-Worthy w/ forms and source
Facelt
Greenleaf DataWindows
IAM
Panel Plus
Vermont Views
w/ source code
Vitamin C
VC Screen
Vlits

LIST OURS

495 CALL
99
89
279
395
595
529
495
395
395 CALL
790 CALL
225
165
149
125
149
129

GRAPHICS LIBRARIES

Baby Driver
Essential Graphics
Font-Tools
Graf-Text
GraphiC 5.0
Graphics-MENU
GSS Graphics Devel. Toolkit
HALO
HALO Window Toolkit
Icon-Tools/Plus
MetaWindow
FontWindow
Menuet
PCX Effects
PCX Programmer's Toolkit
PCX Text
XVI-

1800
900
149
900
995
695
200
695
795
395
725
150
200
150
50
189
99
100

1499
749
129
629
849
499
169
439
489
249
509
129
159
129
39
165
89

so

CALL CALL
195
179
195 CALL
195
159
150
125
149
129
195
175
245
199
69
59
185
115
595
95
450

529
89
299

250
299
150
89
395
195
595
395
595
150
195
95
250
99
195
149
595

225
239
135
79
322
175
509
279
419
135
159
85
225
89
175
135
519

LANGUAGE DEVELOPERS

LALR
MKS LEX & YACC
PCYACC Professional

LIST OURS

PASCAL LANGUAGE

DATABASE DEVELOPMENT

GET ALL TI-lESE PRODUCTS

99
249
395

90
209
359

495
149
195

419
135
185

Asynch PLUS
Bdree Filer
MS QuickPASCAL
Object Professional
Power Screen 1.1
Power Tools PLUS/5.0
Topaz
Turbo Analyst
TurboMAGIC
Turbo Pascal 5.5
Turbo Pascal 5.5 Professional
Turbo-Plus 5.5
Turbo Professional 5.0

MODULA-2

LOGITECH Modula-2:
Compiler Pack
Development System
Repertoire
TopSpeed Modula -2:
8-Tree Toolkit
Communications Toolkit
Compiler Kit
DOS 3-Pack
TechKit
VID

99
249
149

75
199
135

80
80
100
200
60
60

72
72
89
179
55
55

International: 201-389-8950
Customer Service: 201-389-8950
Fax: 201-389-9227

299
150
200
80

269
135
169
75

289
395
300
80
495
100
139
675
295
189

259
359
219
70
429
65
105
569
279
169

MKS RCS
Professional PVCS
Seidl Version Manager
TLIB

WINDOWS (MS) TOOLS

495
450
249
500
195
395

159
335
269
90
429
375
229
319
169
339

ADDITIONAL PRODUCTS
Baler v. 5.0
Derive
Dr. Switch
Matrix Layout
MKS Make
MKS Toolkit
Opt-Tech Sort
Paginate

495
200
60
150
249
249
149
100

429
179
55
129
209
209
129
90

Vendor of the Month:
PERISCOPE
Periscope
Periscope
Periscope
Periscope
Periscope
Periscope
Periscope
Periscope
Periscope
Periscope

I/0K
I/512K
II
II-x
III/10 MHz
Ill PLUS/OK
III PLUS/512K
IV/16 MHz
IV/20 MHz
IV/25 MHz

LIST
545
795
175
145
1395
1745
1895
1995
2295
2595

OURS
439
639
125
105
1115
1399
1519
1599
1839
2079

TERMS AND CONDITIONS
• We accept American Express,
MasterCard, VISA — no
additional charge.
• Purchase Orders welcome!
(subject to credit approval)
• Mail/FAX orders must include
phone #.
• 30-day return policy. Call for
details.
• We welcome DEALER and
INTERNATIONAL orders.
• Prices subject to change
without notice.

A Division of Voyager Software Corp
Ave., Shrewsbury, NJ 07
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189
395
300
100

Actor
C-TalkNiews
dBFast/Windows
MS Windows Development Kit
Whitewater Resource Toolkit
WinTrieve

Call or Write for Latest
Free Catalog!

1163 Shrewsbury

595
535
100
85
50
45
200
169
CALL CALL

VERSION CONTROL SYS.

C-UTILITIES/OTHER
Code Master v. 2
Csource
C-Terp
Heap Expander
IAKE
Norton Guides for C
PC-lint
PRO-C
TimeSlicer
Vmem/C

115
99
69
119
115
115
67
79
179
99
169
129
99

SMALLTALK LANGUAGE

C-SOURCE ANALYSIS
AutoFlow-C
C/Analyst
Clear +
C:Lines/C:Tree

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

Smalltalk-80 (386)
Smalltalk/V
Goodies Libraries
Smalltallc/V 286
Smalltalk/V PM

LINKERS/LIBRARIANS
Plink86plus
PolyLibrarian It
.RTLink

(800)
445-7899

CALL US IF YOU DON'T SEE THE
PRODUCT YOU WANT—WE CARRY
THOUSANDS OF TITLES!

WHAT'S NEW

megabit-per-second data rates
and AppleTalk applications.

InterLan Software
Links NetWare
to LAN Manager

L

MN Server allows
Novell NetWare nodes
transparent access to an OS/2
LAN Manager file server,
InterLan claims.
LMN Server runs as aservice under OS/2 on any OEM
version of LAN Manager.
Features include commandline utilities that are similar
to NetWare utilities and
limited support for NetWare
menu utilities, such as SYSCON and FCONSOLE.
Transparent access from
LAN Manager nodes to NetWare files, however, isn't yet
an LMN Server feature, InterLan concedes, although there
is an LMN Server utility for
simple file transfer.
Requirements for the
LMN Server include an IBM
AT, Compaq, or compatible
with 4megabytes of RAM, an
InterLan data-link controller
(add-in board for 802.3 Ethernet), OS/2 1.0, LAN Manager 1.1, and Novell NetWare
286 version 2.15.
Price: $1295.
Contact: InterLan, 155
Swanson Rd., Boxborough,
MA 01719, (800) 526-8255;
in Massachusetts, (800)
835-5526.
Inquiry 1131.

Microsoft Adds
Store-and-Forward
Messaging to E-Mail

M

icrosoft Mail 2.0, for
Macs and IBM PCs, features store-and-forward messaging to send E-mail even
when another server isn't
available.
The Mail 2.0 server keeps
trying at specified intervals
and returns the message with
an error if it's not received in a
specified time. This method,
10
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NetWare and LAN Manager meet with InterLan.
which Microsoft says is also
used on global networks such
as Internet, means that users
don't need apermanent connection to every mail server.
The servers, rather than
the users, also handle directory management. When
servers are brought onto the
mail system, they automatically exchange directory information with the other
servers. Microsoft says that
Mail 2.0 works on any networking hardware or software
that supports AppleTalk networking protocols, including
AppleTalk and Ethernet
hardware.
Mail 2.0 ships in five
packages: astarter kit (Mac
server and one workstation),
asingle-node pack, a20-node
pack, agateway to MCI
Mail, and agateway to
AppleLink.

Price: Mail 2.0 server starter
kit, $395; node pack, $125;
20-node pack, $1495; MCI
Mail gateway, $595; AppleLink gateway, $295.
Contact: Microsoft Corp.,
16011 Northeast 36th Way,
P.O. Box 97017, Redmond,
WA 98073, (206) 882-8080.
Inquiry 1135.

MacRing SE Runs
as aToken Ring
Node or Bridge
ecause Apple Computer's recent connectivity announcements included
NuBus adapters and nothing
for Mac SEs, h-three Systems
has made that SE connection.
The MacRing runs your
SE as aToken Ring node, giving you the benefits of 4-

Mac Connec':ion for Sharp's Wizard

TI

he new Organize r Li nk modem port, and the data
for the Macintosh lets
transfer rate is 9600 bps.
you transfer your Macintosh
Cables are included in the
files to your hand-held Sharp
package.
Wizard computer and vice
Price: $149.99.
versa. File transfer was preContact: Sharp Electronics
viously possible only with
Corp., Sharp Plaza, MahDOS-based machines.
wah, NJ 07430, (800) 237The physical link is
4277.
through the Macintosh's
Inquiry 1133.

It also runs your SE with
Apple's AppleTalk Internet
Router software bridge to
transparently tie your AppleTalk network to your Token
Ring and Ethernet networks.
Each MacRing board includes 128K bytes of RAM
and Texas Instruments' 4Mbps Token Ring networking
chip. Software requirements
include Macintosh System
6.0.1 or higher.
Price: $895.
Contact: h-three Systems
Corp., 100 Park Dr., Suite
204, P.O. Box 12557, Research Triangle Park, NC
27709, (919) 549-8334.
Inquiry 1134.

DMA Links DOS
and Macintosh
cMacTerm II and
pcMacTerm II/Network
we you fast data transfer
and remote control of PCs and
Macs.
The basic products give
you bidirectional file transfer
between Macintosh computers running System 6.0.2
or higher and PCs and compatibles equipped with at least
256K bytes of RAM. Data
transfer is rated at up to
57,600 bps. Graphics to the
VGA level are supported, as is
achat window for on-line
conversations. Or you can use
your computer's on-board
LANs for additional
communications.
The Network version of the
software is for AppleTalk networks, supporting background file transfer under
MultiFinder.
Price: pcMacTerm II, $195;
pcMacTerm II/Network, $395.
Contact: Dynamic Microprocessor Associates, Inc., 60
East 42nd St., New York,
NY 10165, (212) 687-7115.
Inquiry 1136.
continued

Flerès HowWe Protect
Your Software Ana Profits Better.

We'll NeverTell.
Because our key-interrogation routines are encrypted, and our
hardware is custom-wired to distinguish each of our clients' keys,
our clients have the highest degree of security available.
Unlike other manufacturers, our routines assume responsibility
for all hardware, software and timing issues.
Encrypted routines
And what this means is that your engineering
provide the highest
degree of security
time and money won't be wasted reinventing
protection schemes.
We offer two high security products for
No
copy control: the KEY and the MEMORY KEY.'" batteries
Our protection devices can also be used for to fail or
replace
serialization techniques, software leasing,

tiâ> MICROPHAR

Can be dynamically
reprogrammed at the
user site via diskette
or modem.

In Europe: Microphar, 42, Ave. Sainte Foy 92200, Neully Sur-Seine France
Tel: 33-1-47-38-21-21 Fax: 33-1-46-24-76-91, Call to obtain distributor addresses in:
Belgium, Ireland, Italy, Netherlands, Portugal, Spain, Switzerland, U.K. &W. Germany.
For Europe chyle 292 on Reader Service Card

modular software management, creative revenue collection,
demo control and apath for future upgrades.
The information stored in the MEMORY KEY can be conveniently reprogrammed by your application software or at the end
user's site via software disk or modem.
Custom hardware
All our products attach conveniently to the
and software for
each developer
printer port, are transparent and allow for
unlimited back up copies.
No proFor serious software protection, call now.
gramming
And start protecting your profits.
adapters
necessary
Hands down, we're better
=

Over 55 languages
supported in DOS,
XENIX and OS/2

=

=.=zMARKETING. INC.
1-800 -843 -0413

Se Habla Español

In the Americas and the Pacific: ProTech, 9600-J Southern Pines Blvd. Charlotte, NC 28217
Tel: 704-523-9500 Fax: 704-523-'651 Hours: Mon-Thurs: 8:30-7:00 ET, Fri: 8:30-5:30 ET
FORA DEMONSTRATION PACKAGE OR ADDITIONAL INFORMATION, PLEASE WRITE OR CALL
For Americas & Pacific circle 293 on Reader Service Card

WHAT'S NEW
CONNECTIVITY

NETremote + 4.0
Adds Graphics,
Security

DNA Adds Abilities
to Its LANs

D

NA's new LAN offerings have many of the
same basic features of the
company's flagship product:
proprietary hardware, proprietary software incorporating
poll-process collision elimination, adaisy-chain physical
configuration, and twistedpair wiring.
Enhancements to DNA
3.36, with the resulting product dubbed MicroNet, include amenu system; Net13IOS
compatibility; messaging capabilities; support for shareable fax machines, fax
boards, and modems; and the
ability to farm out program
executions to other workstations. Memory requirements
are 120K bytes at the file
server and 12K bytes at the
workstation, or you can load
parts of both programs in
either extended or expanded
memory.
Enhancements to the company's hardware include increasing the data transfer rate
from 1.25 megabits per second
to 2Mbps. A MicroNet file
server can theoretically handle
64 users, but DNA suggests
the average installation of 16
users. MicroNet is also available as atwo-user kit, which
includes afile server card,
software, and aworkstation
card. You can also purchase
the workstation card
separately.
An entirely new product,
which also works with DNA
3.36, is MegaNet. It's a10Mbps network for up to 256
users. As with MicroNet, the
cards support distances of 500
feet with unshielded twistedpair cable, and 5000 feet with
shielded twisted-pair cable.
Price: MegaNet file server,
$695; MegaNet workstation,
$395; MicroNet file server,
$295; workstation, $195; MicroNet two-user kit, $345.
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DNA offers MicroNet for small businesses.
Contact: DNA Networks,
Inc., 351 Phoenixville Pike,
Malvern, PA 19355, (800)
999-3622 or (215) 296-7420.
Inquiry 1132.

Speedy
Network Backup
for Your Macintosh

T

he MaxStream MS2200e
is aSCSI-based tape backup system that stores up to
2.2 gigabytes of information on
8-mm cassettes the size of
audio cassettes. Data transfer
is rated at 233K bytes per
second.
Features include compatibility with AppleShare, TOPS,
3Com, and Novell 286, and
software for automatic backup.
It comes ready to install, the
company says, with all the
necessary cables and
terminators.
Price: $6695.
Contact: Archive Corp.,
Data Storage Division, 1650
Sunflower Ave., Costa Mesa,
CA 92626, (800) 237-4929.
Inquiry 1118.

Mark 386 UnixBased System
Supports 64 Users

T

he 25-MHz Mark 386 is
aUnix-based, 64-user
desktop (or optional tower)
system that's built for what
used to be classified as minicomputer applications.
Standard equipment includes 4megabytes of RAM
(upgradable to 24 megabytes), a1.2-megabyte 5%inch floppy disk drive, two
serial ports, aparallel port, an
AT-style keyboard, and room
for up to five half-height storage devices. Model 10 is the
bare-bones system. Model 40
adds a170-megabyte ESDI
hard disk drive, acontroller,
and a150-megabyte streaming tape drive. Models 60 and
80 feature 382- and 765megabyte ESDI drives. The
tower chassis lets you have
three additional half-height
storage devices.
Price: Model 10, $7400;
Model 40, $11,100; Model 60,
$12,400; Model 80,
$16,300; add $1000 for tower
style.
Contact: Point 4Data Corp.,
15442 Del Amo Ave., Tustin,
CA 92680, (714) 259-0777.
Inquiry 1110.

ersion 4.0 of NETremote +, aLAN remotecontrol program, provides
CGA/EGA/VGA graphics support and requires only 15K
bytes of RAM.
Version 4.0 works through
LANs, across bridges, and
even across wide-area networks to let you view the
screen, control the keyboard,
and even access peripherals of
any other IBM PC or compatible. Brightwork Development
claims that you can perform
bridging and WAN functions
twice as fast as you could
with previous versions.
You can also use it to
monitor large processing jobs.
Brightwork says it has also
added better security; now the
"listening" PC is able to
refuse access.
You can now hot-key from
an active call to the local PC
and back without disconnecting the call. New dial-in features include keyboard chat,
abilling log, session recording, call-back, and voicefirst (a feature that lets you set
up amodem connection on
the same line on which you
started the voice connection).
Version 4.0 runs on DOS
systems (3.1 or higher) and on
NetWare 286 version 2.0 or
higher, IBM Network Control
Program, 3Com's 3+ and
3+Open, AT&T's StarLAN,
Banyan's VINES/386, and
TOPS. Also new is compatibility with IRMA boards.
Price: One-server version,
$350; multiserver version (for
up to four file servers), $695.
Contact: Brightwork Development, Inc., P.O. Box 8728,
Red Bank, NJ 07701, (201)
530-0440.
Inquiry 1137.
continued

QNX.
The OS for over-achievers'
QNX programmers

have adecided advantage.

You see, people who use QNX enjoy the
freedom that comes only with aflexible,
modular os. They appreciate the elegance
of amessage-passing architecture. And
they marvel at the fact that QNX runs so
lean— under 150K—yet out-performs any
other PC operating system.
users never worry about whether their
applications will make it at runtime, because
they know QNX has proven itself again and
again in the real world.
QNX

Ifs no wonder that QNX users have achieved
so much since the product was first released
for the PC in 1982: over 80,000 systems
installed in 47 countries world-wide, in all
kinds of applications—from making cars
to selling books to handling online credit
card transactions.
One reviewer dubbed QNX "The multieverything os." Now, you might expect

multiuser and multitasking, but realtime?
And integrated networking?And true
distributed processing? Best of all, these
terms take on anew meaning with QNX.

Besides the satisfaction that QNX developers
get from using afast, powerful, and flexible
os, did we mention that they also enjoy
free technical support?

Multiuser, for instance, means up to 32
terminals per micro. Multitasking
cashes out as 150 tasks per machine.
Realtime means not only priority-driven,
preemptive task scheduling, but also speed:
at 6,896 task switches/sec on a16mriz 286,
QNX is at least afull order of magnitude
faster than atypical UNIX system. Integrated networking means you won't
need yet another layer of software to set up
aLAN, and you can use any mix of
Intel-based micros—from vintage '81 PCs

If you're wondering why you don't already
know all about this great os, you could try
asking the over-achievers who are smugly
guarding the secret of their success.
Better yet, give us acall. We'll tell you
everything you need to know to become an
over-achiever yourself.

to PS/2s.

Distributed processing with QNX
sounds tao good to be true. But it is: Any
task can access any resource—programs,
files, devices, even cPus —without going
through the bottleneck of acentral file server.

Quantum Software Systems Ltd., 175 Terrence Matthews Crescent, Kanata, Ontario, Canada K2M 1W8
QNX is aregistered trademark of Quantum Software Systems Ltd. UNIX is aregistered trademark of AT&T. PS/2 is aregistered trademark of
International Business Machines Corporation. © 1989 Quantum Software Systems Ltd.
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For more information or afree demo disk,
please phone (613) 591-0931.
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Finally, An input device based on your input,

StifiilhaSketch
The new SummaSketch II
tablets have been created with
one thing in mind —you, the
people who use tablets every doy.
You told us what you wanted in
the ultimate tablet, and we put it
all into SummaSketch
We kept all the features that
have made SumniaSketch the
industry standard —features
that have led to more SummaSketch tablets being used today
than any other brand.

--VThe

You said you wanted acomplete plug and play package,
not abask tablet with alist of
optional extras. So we're giving
you the works —both in PC and
Macintosh® SE and II versions. A
12" by 12" or 18" by 12" active
area tablet ;your choice of afourbutton cursor and two-button
stylus or 16-button cursor;
utilities diskette and more. The
PC version includes interface
cables for the IBM® PC, PS/2,
AT and compatibles, while the
Macintosh version has aunique
Apple® Desktop Bus interface
device to connect the tablet to
the computer.

When asked about the one
key benefit you look for in deciding on an input device, your
answer was productivity. And
SummaSketch II delivers.
Unlike amouse, our stylus
gives you amore natural
"pen-to-paper" feel for freehand drawing. Our 4- and
16-button cursors can be programmed to move you quickly
through the most sophisticated
software, for the PC market,
we offer afree tablet template
(US and Canada only) that puts
hundreds of software commands
in view .
..
and at your finger
tips. No need to memorize commands or scroll through two or
three screen menus to use the
functions you want.

industry standard.

eA

complete plug and play
package.

IBM Compatible inquiries circle 342; MAC inquiries circle 343, and
dealer inquiries circle 344 on Reader Service Card.

YrPush-button productivity.

No tablet offers more software compatibility than SummaSketch. Our tablets work with
over 250 PC programs and all
Macintosh SE and II software
written under the Apple Software
Developers guidelines.
Since we are the standard,
most competitive tablets offer
software compatibility by emulating Summagraphics tablets
(lust look it up in their manuals).
In fact, in arecent article comparing IBM PC version tablets, all
nine competitive tablet manufacturers emulated Summagraphics
in order to provide software
compatibility.
But that's not all. Our PC
version utility diskette also
includes diagnostic test and reset
software, an Autodesk® Device
l
nt
er f
ace TM driver, Universal
Mouse Emulator" and a
Microsoft® Windows driver.

When it comes to digitizing,
the one deciding factor every
tablet buyer wants (and every
tablet manufacturer touts) is
accuracy. SummaSketch II tablets have an accuracy measurement of ±0.015 inches. This
figure is based on the average
accuracy found over the entire
SummaSketch II surface —not
just a"sweet spot" found in the
center of the tablet. And both the
4- and 16-button cursors come
with an easy-to-view cross-hair
sight for precise tracing.
SummaSketch II tablets also
come with high proximity so you
can trace from documents up to
1
/
2"
thick. And selectable resolution of up to 1,016 lines per inch
(or twice the degree of resolution needed for most graphics
applications).

compatibility.

The deciding question —price.
Would you pay more to get a
tablet that has everything in the
box, that gives you the most
software compatibility, achoice
of cursors and includes added
productivity tools?
That's the one decision you
don't have to make, because
SummaSketch II tablets come
with everything you need, all at
an affordable price. And that
makes our new SummaSketch II
tablets the easiest buying decision you have to make.
Why not find out more about
SummaSketch II today? For
literature and the name of alocal
dealer call 1-800-888-2028,
Ext. 304. For technical information call 203-881-5400.

eThe choice of

ePrice/performance leader.

‘t,

eFigh accuracy and control.
eThe most software

Add up all the benefits, then
add in convenience features such
as apower/proximity light, on-off
switch, wedge shape design for
easy use, lightweight construction for portability —and it's easy
to see why SummaSketch has
been, and will continue to be, the
best selling tablet in the world.
Whatever the application —
CAD/CAM/CAE, business or
design graphics, animation,
cartography, cost estimating and
more —SummaSketch is the
overwhelming choice of today's
computer professionals. Simply
stated, you can't go wrong or be
"second-guessed" when you
choose SummaSketch, which is
why more people make that
buying decision than any other.

professionals.

c).

Surmagraphics.
Every decision should be this easy. © 1989 Summagraphics Coipoiation All rights reserved

WHAT'S NEW
SOFTWARE
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recordwar.color = 1
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Tools and Utilities
for the DSP96002
ntermetrics' newest version of InterTools, the optimizing C compiler, assembler, cross debugger, and
utilities library, will support
the DSP96002, Motorola's 32bit, IEEE-standard, floatingpoint digital-signal-processing
(DSP) chip. The new version
of InterTools and the
DSP96002 should be available in the first quarter of
1990, both companies report.
The 32-bit 96002 is an architectural superset of Motorola's 24-bit 56001 chip. The
DSP96002 is compatible with
Motorola's 56001 fixed-point
products, but it offers speeds
of up to 40 million floatingpoint operations per second
and on-chip test and debugging functions, Motorola
reports.
The InterTools compiler
supports embedded systems
development, and the macro
cross-assembler provides an interface between 96002 as-
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Intermetrics' cross debugger gives real-time diagnostics in C
or assembly language for Motorola's 32-bit DSP chip.

Compile
Applications for the
NeXT Computer

A

bsoft's FORTRAN 77
compiler is optimized to
run on the NeXT system, allowing you to port programs
written for the VAX/VMS,
IBM/VS, Sun, and Apollo machines to the NeXT. You can
use the program to compile
and execute from the stansembly language and C. Utility
dard Unix interface, or you
programs include alinker, a
can add agraphical interface
locator, aformatter, alibrarto astandard FORTRAN proian, asymbol lister, and a
gram with the NeXT Intersymbol mapper.
face Builder and the objectIntermetrics reports that
oriented superset of
the first development platforms
FORTRAN 77.
that InterTools will support
An object created with
will be the IBM PC and Sun
Object-Oriented FORTRAN
workstations. Versions will
can be used the same way as
follow about amonth later for
an object created in Objectiveother platforms, including
C, Lisp, or the Interface
other Unix workstations, the
Builder, Absoft reports. The
VAX Ultrix, and the
compiler uses the same funcVAX/VMS. Running on the
tion-calling interface, allowing
IBM PC, InterTools' comit to work with C functions.
piler requires about 260K bytes
FORTRAN 77 currently
of RAM and DOS 3.1 or
supports version 0.9 of the
higher.
NeXT operating system; AbPrice: $3500.
soft reports that it will support
Contact: Intermetrics, Inc.,
1.0 when that is released.
733 Concord Ave., CamPrice: Universities, $750;
bridge, MA 02138, (617)
retail, $1000.
661-1840.
Contact: Absoft Corp., 2781
Inquiry 1157.
Bond St., Rochester Hills, MI
48309, (313) 853-0050.
Inquiry 1158.
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O

asys, an established
provider of compilers for
Unix, VMS, and DOS, now
has three native compilers for
C, Pascal, and FORTRAN
on the NeXT system. The
Green Hills compilers have
language-specific front ends
with common back ends that
allow you to mix and match
different programming languages in the same application.
All three compilers are
switch-selectable to emit assembly code for the 68000
family of processors and instructions for the 68881
floating-point coprocessor.
Price: $1500 each.
Contact: Oasys, Inc., 230
Second Ave., Waltham, MA
02154, (617) 890-7889.
Inquiry 1159.

Help for HyperCard
Programmers
COM Simulations' HyperTMON lets you single-step
through HyperTalk scripts
line by line, including XFCN
and XCMD extensions, so
that you can detect mistakes
and set multiple breakpoints
to isolate bugs before they
cause problems. Once you
discover abug, you can

immediately modify the offending code.
Once you've installed HyperTMON in HyperCard or
the Home Stack, two new
menu items appear on the
menu bar: HyperTMON and
Debug. After you've invoked
HyperTMON, HyperCardlike floating windows appear,
letting you examine abutton's script or examine the
contents of variables. You can
set breakpoints in the script or
single-step through it.
If ascript is called by another script, HyperTMON follows it up the hierarchy. As
the script executes, the Expressions window updates and
displays the present value of
local and global variables.
You can enter any HyperTalk
expression for HyperTMON
to evaluate in real time.
Price: $99.95.
Contact: ICOM Simulations,
Inc., 648 South Wheeling Rd.,
Wheeling, IL 60090, (312)
520-4440.
Inquiry 1160.
omak's ScriptEdit improves the script-editing
capabilities of HyperCard's
basic script editor. With
ScriptEdit, you can open and
edit as many script windows as
your available memory can
handle, and you can use Find
and Replace functions to
search through the open
scripts. You can also use the
Find and Replace functions on
all scripts of the current card.
Other HyperCard functions, including all navigation
commands, are available
while ScriptEdit is open, and
the program saves all font,
size, and window positions for
each script. Script windows
contain an index to all stack
objects and are instantly updated when changing cards.
Price: $79.
Contact: Somak Software,
Inc., 535 Encinitas Blvd.,
Suite 113, Encinitas, CA
92024, (619) 942-2556.
Inquiry 1161.
continued
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This is all
the space
you need
to operate
the new
Microsoft
Mouse.

Here's the first thing you should do with
the new MicrosofrMouse.
Bring up the expanded control panel.
Set it for "Fast:' And then, with avery slight
movement of your hand,
Sensitivity
watch the cursor scoot all the
Slow 4
Fast
way across the screen.
58
You'll be hooked.
•
cceleration
1 Slow
And don't worry about
Moderate
• 3 Fast
control. We upped the resoluUnaccelerated
tion to an extremely accurate
Reset
0k
Cancel
400 points per inch. In other
words, the cursor practically
You're in completo and
total control with the new, reads your mind.
expanded control panel
To help even more with
accuracy, the tracking ball is in front. And the
patented design fits comfortably in your hand.
What it all means is you get more out of
your software. By being able to quickly and
efficiently click through even the most sophisticated applications.
In fact, we put OS/2 support in our up-

_J

graded driver. Making the Mouse ready for whatever the future of software brings.
To complete the package, you also get a
choice of Microsoft Windows/286"or Microsoft
Paintbrush', two useful Mouse programs.
So visit your Microsoft dealer for more
details and acomplete demonstration.
Now, you may not want to let your boss
know just how little room you need for a
Microsoft Mouse. You could lose your shot at
abigger desk.

Making it all make sense -

For more information inside the 50 United States, call (800)541-1261.1n Canada. call (416)673-7638. Outside the U.S and Canada, call (206)8828661. 0Copyright 1989 Microsoft Corporation. All rights reserved. Micinsoft and the Microsoft logo are
registered trademarlcs and Windows/286, Paintbmsh and Making it all make sense are trademarks of Microsoft Corporation. The Microsoft Mouse design is patented.
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The Leader in High Performance Since 1982
NOVAS NEAT 286-20MHz 40MB VGA SYSTEM

1MB SIMM Module RAM
1.2 MB or 1.44MB Diskette Drive
High Speed 1:1 Dual Controller
Enhanced 101 Tactile Keyboard
200W Power Supply
Mini-Tower Case
40MB 28ms Hard Drive
16 Bit High Speed VGA Controller
High Resolution VGA Monitor
DOS 3.3 w/GW Basic
• 80286 Harris CMOS
• 16MHz CPU Running at 20MHz
• Chips &Technologies 286 Neat Chipset
• Interleave/Page Mode 0Wait
• Shadow RAM, Clock, Battery, AMI BIOS
• 8I/O Expansion slots, EMS 4.0 support
• Expandable to 8MB on Motherboard
• 287 Socket, 2Serial, & 1Parallel Port

POWER METER MIPS =3.38

To build anetwork view with KeyPlan, you pull your topics from
the outline.

$2195

*Option: 80MB VGA System $2375

NOVAS 386-25MHz W/CACHE 80MB VGA SYSTEM
1MB SIMM Module RAM
1.2 MB or 1.44MB Diskette Drive
Chips &Technology 82C307 Cache
High Speed 1:1 Dual Controller
Enhanced 101 Tactile Keyboard
200W Power Supply
Tower Case
80MB 28ms Hard Drive
16 Bit High Speed VGA Controller
High Resolution VGA Monitor
DOS 3.3 w/GW Basic
• 80386 Intel 25MHz CPU
• Chips &Technologies 386 Chipset
• Interleave/Page Mode 0Wait
•Shadow RAM, Clock, Battery, AMI BIOS
•8I/O Expansion slots, EMS 4.0 support
• Expandable to 16MB on Motherboard
• Socket for 287/387/Weitek
• 2Serial, & 1Parallel Port

POWER METER MIPS =5.87

--- $3495

'Option: 150MB ESDI VGA System $4295

1.
2.
3.
4.

Baby Neat 286-14MHz (12MHz CPU) Motherboard W/OK
Baby Neat 286-20MHz (16MHz CPU) Motherboard W/OK
Baby 386-20MHz (20MHz CPU) W/OK
AT 386-25MHz (25MHz CPU)
W/OK W/Chips 82C307 Cache Controller
5. NOVAS 4000 SUPER 16 Bit VGA
1M8 INSTALLED 1024 x768, 16 COLORS
800 x600, 256 COLORS

$315

$425
$645
$1395
$295
$375

6. Baby 386 SX Motherboard W/OK
"...FULLY LICENSED TO UTILIZE iñ:-rff,
- PATENTS..."

N011115

Quality Products From

COMPUTRADE CO.
1841 Zanker Road
San Jose, CA 95112

SPECIAL PRICING FOR OEM, VAR, & DEALERS
Corporate & University Discounts
'VGA, xi; .4T& IBM are trademarks of
International Business Machines
'Prices & specs subject to change
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U.S. SALES:(408) 441-6500
U.S. FAX:(408) 441-6811
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Project
Management
on the Mac
ccording to Symmetry,
the problem with most
project management programs is that they are designed
for those who already know
how to manage aproject. If
you're new to the profession,
project management programs
have asteep learning curve.
With that in mind, the company developed KeyPlan,
which lets you start your project management with nothing
but ato-do list.
KeyPlan's integrated outliner lets you outline and attach
data to tasks that you can
then convert to aPERT or
Gantt chart. To create
charts, you select and drag
tasks, bars, headings, and
other elements into place.
The program creates aGantt
chart automatically from your
outline.
The program lets you track
actual against planned time
lines. When you plot your
data in abar chart, you can
highlight apeak area (e.g.,
an inordinate number of delays) and click on it to display
the cause.
KeyPlan supports color,
all installed fonts (including
PostScript), and the Clipboard. It works on the Mac

Plus or higher.
Price: $449.
Contact: Symmetry Corp.,
225 East First St., Suite 107B,
Mesa, AZ 85201, (800) 6242485 or (602) 844-2199.
Inquiry 1138.

M

icro Planning International, known for its
project management programs that run on the Macintosh and on the IBM PC
under Windows, recently released anew version for the
Mac that can handle multiple
projects and subprojects, and
up to 10,000 activities.
Called Micro Planner XPert, the program includes
earned-value analysis costing
and the ability to break down
work structures to eight
levels. You can use up to four
different cost rates per resource and compare actual cost
information with budgeted
cost. X-Pert can handle up to
200 calendars per project;
100 zone, responsibility, and
cost labels; and 50 subprojects with 1364 records.
Micro Planner X-Pert runs
on the Mac SE and II with at
least 2megabytes of RAM.
Price: $1995.
Contact: Micro Planning
International, 235 Montgomery St., Suite 840, San
Francisco, CA 94104, (415)
788-3324.
Inquiry 1139.
continued

Swell.
The developers are
all over your mini.
Which is all well and
good, as long as you
have another machine
for production stuff. But
you don't. So your mini
bogs down. And who
do people complain to?
You. Before you know
it, the whole world's
on your case to buy
another mini.
No problem. What's
another $500,000 out
of your budget?
Professional ORACLE on aPC
is exactly like ORACLE on amini
or mainframe. Same tools, same
documentation, same everything.
Which means anything developers
can do on the mini, they can now do
on aPC. Only faster. And without
slowing down the production system.
And with no changes, they can port
the new application to the mini.
You can have Professional ORACLE
for only $1,299. Or the 'Dial Version
for $199.
Which frees up the mini to be
what it was meant to be—a production
platform.
And if, after 30 days, you're not
happy, send it back for afull refund.
Call 1-800-ORACLE 1, Ext. 4955
to order. And enter the computing
environment of the 90's.

0 RAC LE'
Compatibility •Portability •Connectability

Develop with ORACLE on the PC, instead. Call 1-800-ORACLE 1, Ext. 4955.
Offer salid in f, Sonly Prolmsional ORACl/. Rewrements MS DO:, —80286, 80386 PC wah MS-DOS %I 1
, Mard disk, 640KB of memory .nd 836K Jdended menor, required 2SMEI of extended memory re,om mended Inquired for SQL .ReportWriter"1. OS/2 —80286/8e386 PC w/ OS/2 V10+. hard dsk. 3MB memo,' SQL .Reporer ,
ter
riot callable Mr OS ,2and u npreteby .9)L .Report. Copyisbt Z1989 by Oracle C•dporation ORACLE-and SQL•Repon are regutered trxlern.rksoBO., Co.
rporanon SQL.ReporNireter is aIreemari ol °rack Corporation MS-DOS Is atrademark of Microsoft Corp 05/2 o. trademark ol Internalmnal Rosiness Machmes Cep

What better way to run Novel l's 386 NetWare.
Novell's new 386 NetWare will do for networking
what gunpowder did for negotiating leverage. Provided
you've got a386 machine that's designed to be
100 percent compatible with it.
Not to worry.
Samsung's LAN hardware was co-designed
by Novell!' Which should put any compatibility
concerns to rest. That's why the Samsung/
Novell co-label is on our 386AE Fileserver and
our PCtermina1/286 LAN workstation.
NETWORKING vs. NOTWORKING.
Both the Samsung 386AE and PCtermina1/286
have been tested exhaustively by Novell for
compatibility with popular networking hardware and
NetWare products. In fact, no other LAN hardware

has ever undergone such extensive testing.
But then Samsung and Novell didn't set out to design
just another make-do desktop computer.
IISamsung's 386AE Fileserver, for example, was
designed from the bus up to be ahighperformance fileserver, starting with its Novelldeveloped BIOS. It also sports eight expansion
slots for the inevitable inventory of interface
and controller cards. Plus an oversize power
supply capable of driving the requisite 100
megabyte-plus hard disk, tape backup system,
etc. And it includes 4megabytes of high-speed
RAM for disk caching.
A TOTAL IAN SOLUTION.
To maintain NetWare compatibility throughout

1989 Samsung Information Systems America, Inc. Novell and NetWare are registered trademarks of Novell, Inc.

your network, choose Samsung's PCtermina1/286,
aNovell-tested LAN workstation. Inside you'll find
abuilt-in Ethernet interface adapter, and functional
features like Novell's NetWare Autoboot EPROM.
THE NO BOTTLENECK ETHERNET CARD.
Our new SE2100 Ethernet interlace eliminates the
network bottleneck. Designed by Samsung, this highperformance 16-bit card provides twice the throughput of other Ethernet interfaces. And you can retrofit
your existing workstations and fileservers with the
SE2100 for dramatic improvements in your network's
productivity

created ahardware/software compatibility standard
unparalleled in the industry That means your network
can experience all the speed of Novell's new 386
NetWare without being subjected to alot of hardware hiccups.
Just look for the Samsung/Novell co-label. You'll
find it at your nearest reseller. For •the location,
call 1-800-366-7472.

WOK FOR THE CO-LABEL.
The partnership between Samsung and Novell has

{8 SAMSUNG
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The PCSS-8I is GTEK's most popular intelligent serial I/O card.
It provides 8 channels for PC/XT/ATTS2-286 and is DOS
compatible. The PCSS-8I has 32K of Dynamemory, user upgradeable to 128K bytes.

Uniplex to Run
Under X Windows

,.

• • ••
%, 1

II

I II

'

-•i

The MCSS-91M is GTEK's newest intelligent card for the MicroChannel. The MCSS-9!M provides up to 9serial channels and
up to 1Megabyte of memory. The MCSS-9IM comes with 32K
of Dynamemory, and is user upgradeable to 1Megabyte.

Fast-Intelligent- Affordable
MODEL 9000
EPROM PROGRAMMER
If speed is what you want, GTEK's
°
Model 9000 Eprom Progtammer
•••,.
will never let you down. Its quick
...
and intelligent programming al'
gorithms give you super fast
e
'
speed, and you can program
er
**.re,
the chip of your choice, in-°
cluding MPUs, erasable bipolar
prom equivalents and Megabit parts.

•

Call Toll Free 1-800-255-GTEK (4835)
for details on these and other quality
GTEK products.
=

T EK .
,INC.

Development Hardware & Software
P. O. Box 2310
Bay St. Louis, MS 39521-2310

Fax: 1-601-467-0935 MS & Technical Support 1-801-467-8048
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Uniplex Windows will support any X Window 11.3-based
implementation, Uniplex reports.

Circle 156 on Reader Service Card
(DEALERS: 157)

niplex, the Unix multi‘10 user office system with
word processing, spreadsheet, E-mail, and relational
database capabilities, is now
available running under the X
Window graphical user interface (GUI). The new version
will allow X Window or
compatible terminals to display
Uniplex Business Software
through multiple overlapped
windows with icons and
mouse commands.
Uniplex Windows works
like aterminal emulator: What
you see is aview of the program through an X Window
GUI. The same Uniplex application that runs on character
terminals drives the X terminals, with Uniplex Windows
acting as the intermediary
between Uniplex source code
and what you see on the terminal. If you have terminals
that support X Window, and
others that support characterbased programs, Uniplex
Windows will let you use both,
the company reports.
The program will support
any X Window 11.3 implementation, and the new release uses the Athena Toolkit
and technology from IXI

Limited for the GUI. Uniplex
reports it is also working on a
version to support Motif.
Price: $175 to $300 per
user.
Contact: Uniplex, 150 West
Carpenter Freeway, Irving,
TX 75039, (214) 717-0068.
Inquiry 1144.

Database for Legal
Case Notes
or Legal Case Notes is a
database that lets you
track case notes and statutes
of note. You can use the program to find cases and statutes by topic, case name, or
subject. You can print reports
on cases and statutes by criteria that you specify. HomeCraft reports that the program,
which is designed for people
who aren't DBMS experts, can
handle up to 10,000,000
cases and allows you to crossreference notes. For Legal
Case Notes runs on the IBM
PC with 256K bytes of
memory.
Price: $99.95.
Contact: HomeCraft Computer Products, P.O. Box 974,
Tualatin, OR 97062, (503)
692-3732.
Inquiry 1143.
continued

PHOTOGRAPHY
FOR THE COMPUTER
GENERATION.
2-inch floppy disk.

Canon's RC-470 Still Video Camera.

Computer graphics. Desktop

publishing.They're the hottest
•o
things going. And Canon has
the hottest way to make the
most of them; the Canon Still
Video System.
A Canon Still Video
Camera like the new
RC-470, looks, feels and
works just like the
35mm Canon cameras
Introducing computer photographics.
you know and love.
Except that you don't use film—you use video floppy
disks that store up to 50 images. Then with aCanon
Still Video Player, these images can be
downloaded into any computer
that has acompatible NTSC
video interface board.
Then you're ready to
use your computer's
graphic capabilities.
Make better presentation
0

,f. '.•

CRT images are simulated.

graphics, expand
your desktop publishing abilities,
create an image
library; the applications are
limited only by
your imagination.
The Canon FP-510 Printer.
Canon has awide range of still video cameras.
There's the Xap Shot, abasic combination recorder/
player that's easy to use. There's the RC-470, with extra
high resolution that can potentially raise horizontal
resolution to 400 lines! And there's the RC-760, with a
600,000 pixel CCD—the highest of any still video
camera.
When you want hard copy, Canon has afull color
printer that connects directly to the system.
Best of all, Canon Still Video systems are within
your reach. If you would like some more information,
call 1-800-221-3333, ext. 313.
The Canon Still Video System; it's photography
for the computer generation.

Canon Xap Shot Still Video Camera/Player

(anon
Enjoy easy extended payments
with the Canon Credit Card. Ask for details
at participating Canon dealers and retailers.
Available only in the U.S.

Canon

Canon U.S.A. Inc., One Canon Plaza, Lake Success, NY 11042 © 1989 Canon U.S.A. Inc.
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Monitor
Control
The World

WHAT'S NEW

FROM YOUR PC

1
SOLUS, an
idtegrated
system,
includes
monitor, datalog and control
software which
features
"Programming
By Selection."
You can create
applications
easily, with
no prior
programming
experience.

09:50:44
09/07/139

ONLY
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The all new SOLUS"
Personal Control Computer'
lets you monitor and datalog
just about any condition in
the real world. Then, based
on these monitored conditions, SOLUS lets you
control awide variety of
electrical devices.
SOLUS makes it possible
for any PC user to create
powerful monitor and control applications. Quickly.
Easily. Inexpensively. And
with no prior programming
experience.
SOLUS comes with a30-day
satisfaction guarantee.
Call toll free now:

800-247-5712
Discover SOLUS today.
And control the world
around you!
74
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POWER
cry

Host PC

Software
1::t

RS232/
Wen"

Inputs:
Temperable
Hurndly
Pressure
Wed
Flow/Fluid
Mo'Mere
Vébrat.on
Le,
Eannquake
(Ceers)

SOLUS'

rmie IN ilCUPP I.

RS232

To Other
SOLUS Computers

36 digital/analog input/output
channels are compatible with
standard sensors and output
devices. SOLUS can be located
on site, or remotely via modem.

Solus Systems, Inc.
4000 Kruse Way Place, 2.285
Lake Oswego, OR 97035 U.S.A.
Phone: 503 635 3966
Fax: 503 •
635.3004
1989 Solue Systems, Inc SOLUS and
Personal Control Computer - are trademarks of
Solos Systems, Inc.
C
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The Surveyor, acoordinate geometry program for surveyors and
civil engineers, can handle sites as large as San Francisco.

Survey and
Coordinate
Geometry Program
Engineering dean/ veloped the Surveyor for
civil engineers and surveyors
who need acoordinate geometry program to process raw
field data and use it to develop
site plans. After you've manually entered the data from
field notes or downloaded it
from ahand-held computer
through your IBM PC's
serial port, the Surveyor's subroutines will perform all necessary geometric calculations,
such as intersection points
and traverse adjustments.
After the program has reduced the raw data, you can
use it to subdivide alot into
smaller lots, design rights-ofway, and position houses.
The Surveyor can handle up to
250,000 lots; other capabilities include complete point
protection, automatic calculation of lots, building ties, and
setbacks, lot and polygon
storage, and automatic lot
recalculations.
The stand-alone program
is compatible with D.C.A.'s
civil engineering programs,
such as Design, DTM, and
EarthWork (for site design,
digital terrain modeling, and
earthwork calculations). The

Surveyor runs on the IBM PC
with DOS 3.0 or higher and
640K bytes of RAM.
Price: $2995.
Contact: D.C.A. Engineering Software, Inc., P.O. Box
955, Henniker, NH 03242,
(603) 428-3199.
Inquiry 1151.

Customizable
Unit Conversion
on the Mac

U

NITize 1.3 is amodifiable unit-conversion utility that performs almost 200
conversions (e.g., ounces to
pounds, or feet to inches)
that scientists and engineers
must make. If it doesn't handle the conversion you need,
you can add the needed units
to the program's quantity set.
UNITize 1.3 runs on the
Mac 512KE or higher.
Price: $79.95.
Contact: Rainbow Bridge
Software, Inc., 4243 Hunt
Rd., Suite 210, Cincinnati,
OH 45242, (800) 548-8871 or
(513) 984-6861.
Inquiry 1155.
continued

More Powerful Than Ever
•• Up To 5 KVA
111111111/
fflair
U.&

ME.011ELs

250 To 1600 Watt Output
Synchronized Sinewave with 1 msec
Switching Time
Full One Year Warranty

'UNE UPS M'eLS
1000 To 5000 VA Slnewave Output
True On-Line — Total Isolation
Static Bypass Switch Standard

SHUTDOWN SOFTWARE
Auto Shutdown of Local Area
Networks for Unattended Operation
Compatible with SCO XENIX 2.2.3
and above
Novell ELS 2.12 and above
Advanced Netware 2.11 & above
SET Netware 2.1 1 and above

9411

MINI",

AN®

UNINTERRUPTIBLE POWER SUPPLIES

STANDBY UPS MODELS
Power Output

250
300
500
600
900
1200
1600

WATT
WATT
WATT
WAIT
WATT
WATT
WATT

120 Volt Models

208-240 Volt Models

$ 379.00
$ 549.00
$ 699.00
$ 899.00
$1249.00
$1499.00
$1999.00

$ 429.00
N/A
$ 799.00
$1049.00
N/A
$1749.00
$2299.00

TRUE ON-LINE UPS MODELS
Power Output

120 Volt Models

208-240 Volt Models

1000 WATT
3000 WATT
5000 WATT

$2249.00
$5495.00
$8950.00

Available
Available
Available

FOR LAN
NOVELL

.

LABS

TESTED AND
APPROVED
NetWore Compafible

LISTED

PARA SYSTEMS, INC.
1455 LeMay Drive
Carrollton, TX 75007

Telephone:
(214) 446-7363

1-800-238-7272
FAX: (214) 446-9011
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Getting anetwork off the ground is easy
with AIXT.m Because AIX, IBM's enriched
version of the UNIX® operating system, brings
awhole new standard
of performance,

Your plans to connect
up all your systems documentation
and
security to the
will fly alot easier with AIX• open
systems
environment.

AIX gives you avery high degree of
flexibility. AIX lets you create atransparent
network between platforms from abroad range
of vendors—from SUN® to DEC® to AT&T®
and HP°
It also lets you link up abroad range of
IBM systems—from the PS/2® to the RT,® all
the way up to the System/370:m
All for one, and one for all. AIX can
integrate anetwork so effectively, you'd swear it
was asingle system.
Distributed Services on the RT lets everyone in the network share files, programs and
devices. And to optimize your PS/2 and
System /370 investment, AIX's Transparent
Computing Facility lets you shift power from
one processor to another, as the need arises.
And since AIX allows you to merge
DOS and UNIX functions, you protect
your software investment, too.
AIX's ease of use also sets anew
standard. AIX is well documented, easy to
learn and provides connectivity through multiple communications protocols.
So if you want to raise the quality of your
networking, connect with your IBM marketing representative or IBM Business Partner
today about AIX. The one system that connects the flexibility of open standards with all
the classic strengths of IBM.
For more information, call 1800
IBM-2468, ext. 148. AIX from IBM. Making
your business come together.
11•MI
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IBM. PS/2 and AT are registered trademarks and Systern/370 is atrademark of International Business Machines Corporation. AIX is IBMS Advanced Interactive Executive which is atrademark of International Business Machines Corporation.
AT&T and UNIX are registered trademarks of American Telephone and Telegraph Company. DEC is aregistered trademark of Digital Equipment Corporation. SUN is aregistered trademark of Sun Microsystems. Inc HP is aregistered trademark
of Hewlett Packard Company. C) 1989 IBM Corp.
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*CPCMILe•
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PCM IVODâ1
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SO-CM

FEATURES: 1MB RAM, 80286 BASED

unctions

PROCESSOR, 10MHZ, (1) 1.44MB 3.5"
101 KEY K/B,

Tbe
the s

SUGG. RETAIL
$3,695.00
OUR PRICE $1,888.00
INCL. 90 DAY DEPOT WARRANTY,
JUST LIKE NEW UNITS!
FREE NEW AMDEK MODEL 432 VGA
MONITOR INCL. WITH EVERY UNIT

Comtism' MN)) _

rec—reiwn

FAX

MC

716-272-8624

SCSI Storage Subsystems
286/386, Sun Microsystem, Macintosh,
Apple II, Tandy, Atari, Amiga
A-Hive—enclosure for SCSI drives
30watts $119

17

65watts $169

11.11.111.
_1

Hermit Crab—small portable hard drive
32MB $429
200MB $1999
SCSI Hard drive 32MB to 760MB
SCSI Tape drive
155MB
2HD/4 Floppy Controllers for 286/386
MFM/RLL 1:1 16Mhz

Tulin Corporation
2393 Qume Dr., San Jose, CA95131
Tel: 408-432-9025
Fax: 408-943-0782
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Mass2 can calculate the weight of acontainer, what's inside it,
and the combined weight of both.

$245.00 VALUE AT NO CHARGE!

716-272-8770

etup

Tie )uspleted bolue reported is He
Space occupied les the bail» celiaárr as
uf it were solid Tbe Inside lolvie is
tbe sloe missed iu tbe inside of a
tulles Winder

**REMANUFACTURED**

1-800-624-2001

ata

-TAM

PARALLEL & SERIAL PORT, CABLES
& MANUALS, 100% IBM PRODUCT

VISA

es

.411151IAL
gice --1 1111ER I3,98'C - 8.999973

FLOPPY, 20MB FIXED DISK, VGA
ADAPTER, PS/2

I \ (il \ I
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What Does
It Weigh?

M

ass2 is amass and volume calculator that you
can use to calculate the
weight of an object or ashape.
The program calculates the
volume of any geometrically
defined shape and uses its
database of materials to calculate the final weight.
The program accepts input
in decimal, fractional, or scientific notation. It has acenter-of-gravity calculator and
can determine mass if the
volume is already known. The
program's database has over
700 entries, including construction materials, gases,
plastics, rocks, and minerals.
Mass2 works on the IBM
PC with 384K bytes of RAM.
Price: $69.
Contact: Dempsey's Forge,
Software Division, Route 2,
Box 407, Gladys, VA 24554,
(804) 283-4602.
Inquiry 1154.

Engineering
and Drafting
on the Mac II
shlar says that Vellum,
its new Mac II design and
drafting program, is software
that thinks. It simplifies me-

chanical engineering, design,
drafting, graphics, and technical illustration tasks with the
Drafting Assistant.
The Drafting Assistant
automatically pinpoints and
aligns geometry as you draw.
For example, if you're drawing
asymmetrically shaped object, Ashlar Vellum will pick
up midpoints, intersections,
perpendiculars, and so on, and
align them based on the
geometry already entered. You
can make rough sketches of
an object, and Vellum will
align it for you and let you
attach values to it. You can
also enter variable dimensions into adrawing and then
store the variable parameters
for repeated use.
With Vellum, you can
create and edit nonuniform rational B splines. It gives you
double-precision floating-point
accuracy to 16 decimal
places. Other features include
256 layers, seven colors,
eight line widths, and 11 line
styles. The program supports
drawing sizes A through E.
Vellum requires aMac
SE/30 or higher with 4megabytes of memory and ahard
disk drive.
Price: $995.
Contact: Ashlar, Inc., 1290
Oakmead Pkwy., Suite 218,
Sunnyvale, CA 94086, (408)
746-3900.
Inquiry 1152.
continued

Now you can produce
precise, high quality
plots without the wait
required by pen plotters or
PC-based emulations.
Pacific
Data's Plotter in a
HPG1 fenisfenh,”
/
5.4
Cartridge is the newest and
fastest way to emulate HPGL
on your laser printer. In fact,
it's as much as 100 times faster!
HPGL
Complex engineering or
Emulation for HP'S architectural plots taking 10
Laserjet Series ll
to 20 minutes on aplotter can
be completed within 10 seconds! Crucial when
multiple revisions and check plots are needed.

But there's more to Plotter in aCartridge than
speed. In addition to standard pen plotter
features, Plotter in aCartridge enables you to
define 20 pens and 48 widths, automatically
scales to fit envelopes, letter and legal size
paper and improves resolution to 1/300 inch.
And, you can produce up to 99 quality copies
and use virtually any media source.
Because the cartridge plugs right into your
printer, you can plot directly from CAD/CAM,
engineering, or graphics software.

Plotter in aCartridge combines
plotter precision with laser speed.

PACIFIC
DATA

PRODUCTS

6404 Nancy Ridge Drive, San Diego, California 92121
Tel: (619) 552-0880, Fax: (619) 552-0889
Pacific Data Euro, Ltd., Europe
Tel- (44-0734) 391222, Fax: (44-0734) 393871

Mitsui Computer Ltd., Australia
Tel: 61 02 452 0452, Fax: 61 02 452 0481

Pacific Technology, Singapore
Tel: 2615609, 2654888, Fax: 2640371

Plotter in aCartridge is an unregistered trademark of Pacific Data Products, Inc. HPGL and Laserlet Series Il are registered trademarks of Hewrett-Packard. Copyright 1959 Pacific Data Products
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Fishing for Ideas
on the Mac and PC

IdeaFisher, the database
that helps you generate new
ideas when you've reached a
mental block, will be available
in aMacintosh version this
month, Fisher Idea Systems reports. The program consists
of 60,000 idea words and
phrases linked into 373 broad
categories, such as "controversy" or "action/motion."
Each category points to alist of
subsidiary words and other
categories, letting you crosstabulate entries from different categories. With the crossreference ability, you can
link more than 675,000 direct
associations. The program
is already available for the
IBM PC.
The program's developer
says the program is good for
coming up with anew idea or
product name. If the problem
is hazy or you're having
trouble framing exactly what
you want, you can use the
program's QBank.
QBank asks you aseries of
up to 3700 questions to clarify
the exact problem you're trying to solve and compare the
ideas it generates with the
original objective. After
you've developed alist of
central ideas, you use the IdeaBank to generate idea
associations.
On the Macintosh, you'll
need aMac Plus or higher with
about 6megabytes of storage
and 1megabyte of RAM. On
the IBM PC, you'll need
DOS 3.1 or higher, 640K bytes
of RAM, and 14 megabytes
of free space on your hard disk
drive.
Price: $495.
Contact: Fisher Idea Systems, Inc., 18881 Von Karman, Suite 100, Irvine, CA
92715, (714) 474-8111.
Inquiry 1145.
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IdeaFisher can prevent you from seeing red when you have a
mental block.

Xerox to Add
Foreign Language
Options to AccuText
erox is adding seven fore% eign language options to
its AccuText recognition software. Each foreign language
option will have its own
50,000-word lexicon, which
you can customize by adding
an additional 10,000 words.
Xerox says it will ship versions designed specifically for
the French, Spanish, Italian,
and German languages in the
fourth quarter of this year.
Dutch, Swedish, and Norwegian versions are expected
for the first quarter of 1990.
AccuText is based on
Kurzweil AI technology. With
asupported scanner, you can
use the program to scan text in
its original format, including
tabs, and the program can be
set to automatically avoid
graphical images. Six expert
modules work on the text.
The program can handle fonts
from 8to 24 points, and
when scanning, it opens up the
font in your word processor
that most closely resembles
the font of the scanned
document.
AccuText now supports the
Hewlett-Packard ScanJet Plus
scanner and works with
Microsoft Word, MacWrite,
Excel, and WordPerfect for
the Mac. The program works

on the Mac II or SE/30 with
ahard disk drive and 4megabytes of memory.
Price: $995.
Contact: Xerox Imaging Systems, 1215 Terra Bella Ave.,
Mountain View, CA 94043,
(415) 965-7900.
Inquiry 1146.

Scalable Fonts
at 300 dpi
Without Big Bucks
C

xpress Publisher, Power
Up! 's low-end desktop
publishing program for IBM
PCs, offers scalable fonts, support for 300-dpi scanned
images, and the ability to link
text frames and pour copy
across multicolumn, noncontinuous pages.
AGFA Compugraphic developed the fonts, which are
device-independent. You can
change font styles, attributes,
and type sizes (from 6to 144
points) for everything from a
single letter to an entire page
on the fly, the company
reports.
You can import clip art
and graphical images in TIFF,
PCX, EPS, IMG, and ART
format into adocument and
then crop, flip, or rotate the
image. Express Publisher can
wrap text around irregularly
shaped images.

The program's import filters can import text with formatting intact from Microsoft Word, WordPerfect,
WordStar, DisplayWrite, and
ASCII and DCA (Document
Content Architecture) text.
The program also works directly with Microsoft Works.
You can run Express Publisher on any IBM PC with
640K bytes of RAM, ahard
disk drive, and DOS 3.0 or
higher.
Price: $149.95.
Contact: Power Up! Software Corp., 2929 Campus
Dr., San Mateo, CA 94403,
(415) 345-5900.
Inquiry 1149.

Switch Among 100
Programs and Files

P

C task switching is not a
new product category, but
Better Software's Switch-It
program lets you switch among
100 programs on astandard
IBM PC. The program itself
uses only 24K bytes of RAM
and doesn't require an 80286based machine with 3or 4
megabytes of memory to run
efficiently, the company
reports.
When you install SwitchIt, the program automatically
scans your hard disk for programs it recognizes and builds
alist of applications among
which you can navigate. The
program is compatible with
Microsoft Windows, Ventura
Publisher, and OS/2 in real
mode. With Switch-It, you can
execute any DOS command
as you run an application. It
also remembers your last 30
commands, which you can recall, execute, or edit.
Switch-It supports extended and expanded memory.
Price: $79.95.
Contact: Better Software
Technology, 55 New York
Ave., Framingham, MA
01701, (508) 879-0744.
Inquiry 1147.

MANCHESTER
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EQUIPMENT COMPANY

EPSON®

OFFER YOUR CHOICE OF
COMPUTERS AND PRINTERS
FROM THE ONLY CHOICE FOR

$75 REBAJ E
on

EQUITY

e

350 REHM

on EQUITY" I+.
purchased througn
• Dec 31, 1989

SERVICE iti
SUPPORT

W/4e
$200 REB ATE
or; .
riE
u
001
Tjii
i
y
3
H8°
.
A
6
:
T+
2
E
Puricase3dttih9ro8u9gh

e
Mitt

EQUITY" 1+

EQUITY

LT
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Epson's EQUITY" computer line offers you exceptional speea, features, and price/performance
benefits. Epson printers are industry leaders, positioned to suit your special needs. Select unique
features such as SmartPark". dual paper path, and rrtainframe connectivity.
At Manchester, we live up to our motto, "The Computer Supply and Equipment Experts", with the best
service, top quality Epson products, and unbeatable prices.
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FREE GIFT

DFX5000

Let Manchester be your one stop shopping center for all
your Epson computer and printer needs. Call us now.
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Epsoiye isaregistered trademark of Seiko Epson Corporation
EOUITY — and SmanPark — are trademarks of Epson America, Inc.

Authorized EPSON' Computer and Printer 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 I (516) 434-8700 • FAX (516) 435-2113
New York City
•
Ft. Lauderdale
Boston
(212) 629-6969

(305) 491-7660

(617) 739-1555

For additional information, ask for Dan Kalata
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Technology
Conference and
Seminar Nanobytes

T

he Thirteenth Annual
Symposium on Computer
Applications in Medical Care
will take place at the Sheraton
Washington Hotel in Washington, D.C. The symposium
provides aforum for medical
professionals to exchange ideas
for solving health-care computing problems. SCAMC will
be held on November 5-8.
Price: Members, $260; nonmembers, $310; students, $90.
Contact: SCAMC, Office of
Continuing Medical Education, The George Washington
University Medical Center,
2300 K St. NW, Washington, DC 20037, (202)
994-8928.

NEW

YORK

B

ISCAP International
will sponsor aconference
on new developments in digital scanners, automatic digitizers, and document distribution on November 8-10 at the
Boston Cambridge Marriott.
Price: $895.
Contact: BISCAP International, P.O. Box 68, Newtonville, MA 02160, (617)
893-9130.

T

he 1989 Winter Simulafion Conference will happen on December 4-6 at the
Capitol Hilton Hotel in Washington, D.C. The focus will
be discrete-event simulation
and how it is used to model
computer, manufacturing,
communications, and other
systems. The conference is
sponsored by seven technical
societies.
Price: Society members,

•

NEW

ENGI

N D

$195; nonmembers, $250; students, $30.
Contact: Kenneth J. Musselman, Pritsker Corp., 1305
Cumberland Ave., P.O. Box
2413, West Lafayette, IN
47906, (317) 463-5557.

A

database conference and
exposition will be held at
Boston's Hynes Convention
Center on December 5-7. The
conference will address database subjects in five different
tracks. Also, tutorials will be
held on December 4and December 8.
Price: Three days, $695; two
days, $595; one day, $395.
Contact: Digital Consulting,
Inc., 6Windsor St., Andover,
MA 01810, (508) 470-3880.

T

he 1989 AEC Expo, intended for architects and
engineers, will take place at

the Javits Convention Center in
New York City on December
12-14. A section of the floor
will be devoted to AutoCADcompatible products. A concurrent conference will offer
topics of special interest to
architects, engineers, construction professionals, and
facility managers.
Price: Exhibits: free in advance; $20 at the door. Conference: from $95 to $200.
Contact: Expoconsul International, Inc., 3Independence
Way, Princeton, NJ 08540,
(800) 873-3976 or (609)
987-9400.

T

he Baltimore Convention
Center will be the site of
the Baltimore Computer
Conference and Exposition,
which is organized by the
Maryland Association of CPAs
continued

POINTECH DISTRIBUTORS
36 West 22 Street, New York, NY 10010
Orders: (800) 666-8324
Tech Support: (212) 633-1531

MS DOS 4.01... .
$69.00

SYSTEM

KITS

XT SYSTEM

AT SYSTEM

388 SYSTEM

10 MHz 8068 Motherboard
AT Style Case with LED
150 Watt Poher Supply
2566 RAM
360K Floppy Clive
Mule I/O with FOC
Clock and Calendar
84-Key Keyboard

12 MHz Baby 266 Motherboard
PT Style Case wrth LED
200 Watt Poher Supply
512K RAM
12M Floppy Dove
Dual Hard/floppy Controller
Clock and Calendar
101 Enhanced Keyboard

20 MHz 336 Motherboard
AT Style Case with LED
200 Watt Poher Supply
1MEG RAM
12M Floppy Dove
Dual Hard/Floppy Controller
Clock and Calendar
101 Enhanced Keyboard

$340

$600

$1500

PRINTERS
Panasonic IOP 1180
Panasonic IO:P 1124
Diodata 183 (132 Col)
Brother M1709 (132 Ce4)
Fugtsu 01.34C0 (132 Cal)
HP DeskJet Plus
HP LaserJet II

HARD DRIVES
169
309
250
359
549
899
1595

KEYBOARDS
84 Key
101 Key Enhanced
101 Key Tome

NOVELL AUTHORIZED
DEALER

(212) 633-1530
Fax: (212) 633-1532

20M Seagate SF225 w/Ctrl
30M Seagate 51238 w/Ori
401.1 Seagate S1251-1
60M Seagate ST277RP
BOM Seagate ST4096
20M CMS Hardcard
30M CMS Hardcard
80M CM
15541 CDC (ES01)
330M CDC (ES01)

FLOPPY DRIVES/CONTROLLERS
249
289
389
499
599
329
399
639
1199
1999

MICE
39
49
59

Genius GM w/DeHalo
Genius GM6000
Fli-Res w/OrHalo.
.
logdech Bus w/Soliware
GeniScan 054500
Scanner w/OCR.
Joystick (IBM/Apple)

3660 TEAC 5.25'
1.2M lac 525'
720K TEAC 350'
1.44M TEAC 350'
40/120.4 Colorado Tape Bach Up
360/720K Centrer
1.2/1.4M Controller

24
49

Dual Hard/Floppy CM (MFM)
SR2 Hard/floppy CM (FIL)
Dual 11 Hard/Floppy CIII (MM)

89
109
109

ESDI Controller
SCSI Controller

249
391

I/O CARDS
29
49
89
199
25

Mono Graphics Printer Card.

39

Color Graphics Printer Card
39
GTK EGA Card
109
GTK VGA Card (8 Bits)
119
Smart One VGA (16 Bets)
179
Serial/Parallel/Game Card
39
Pmald Card

MONITORS
76
es
se
109
289

GoldStar Amber 12.
GoldStar VGA Mutti Sync 14'
Samsung PaperWhite 14'
Samsung CGA 14'

75
449
119
239

Sarnsung VGA 14'
Imtec EGA 14 .
Imtec VGA Mono 12'

349
339

MODEMS 2-Year Warranty

Serial Card

23

2nd Sedal Chip Set
XT Multi VO (w/FOC & Dock)
Clock Card
XT 6436 RAM Card
Evans< 3MEG RAM Card
19

20
39
23
39
99

Turbo
Smart
Smart
Smart
Smart
Smart

4X Software.
One 1200 Int
One 2400 Int
One 2400 Eat
One 2400 Mac Ex!
One 2400 PS/2 let

15
45
89
109
169
179

127

POWER SUPPLY
150
200
250
500

Wan
Wan
Was
Watt

XT (110/220)
AT (110/220)
UPS
UPS

49
69
219
399

TERMS AND POLICY
Prices based on COD Cash or Certified Check. Everything shipped Factory Fresh and Warranteed.
No non-defective returns. No returns without a RMA #. Minimum S/H $5.00 per order.
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•Intel 80286 12 MHz Microprocessor
Hardware arid Software Switch-able
Between O MHz and 12 MHz
•MS DOS and OS/2 Compatible
1Meg 0-Wait State RAM
•802.87 Math Co-Processor Socket
Phoenix ROM BIOS Plus V 3.10 with Built-In
Set Up

•Intel 80280 20 MHz Processor Harcluare
and Software Switchable letween 8M11.7
and 20 MHz
•MS DOS and OS/2 Campatible
•80287 Math Co-Processor Socket
-2Meg 0-Wait State RAM
.. Phoenix RON! BIOS Plus V-3.10 with Built-In
Set Up
•2-Serial/I-Parrallel/Game Port

•Eight Expansion Slots (6-16 Bit and 2-8 Bit)

•2011 Watt Power Supply

• 200 Watt Power Supply

•Eight Expansion Slots (6016 Bit and 2-8Bit l

Time Clock/Calendar, with CMOS RAM

Buffer a
-nd Battery Back (p
oBoth Ini I"2 MB nid 1.41 MB Floppy Disk
Drives
liard Dnxe
0

1to tInterleave 2Hard/2 Floppy
Controller (8130 KB/Sec Transfer Rate)

°Mitsubishi 14" Diamond Sean Monitor
800 o600 resolution
•Paradise 16 Bit Plus VGA Card
• 101 Enhanced Keyboard (3-Year Warranty)
•MS DOS

•Real Time Clock/Calendar, with CMOS RAM
Buffer and Battery Back Up
-Both Troc 1.2 MB and 1.44 MB Floppy Disk
Drives

oHigh Pertorcrance Toshiba 60 Meg (25 MS)

3.3 txr 4.01 With GW Basic

Drive (25 MS)
-Iot IInterleave 2Hard/2 Floppy
Controller (ROO hil/Sec Transfer Rate)
-Mitsubishi 14" Diamond Scan Monitor
80f) o600 Resolution
oParadise 16 Bit Plus VGA Card
• 101 Enhanced Keyboard (3-Year Warrants:)

•Norton SI. Test 13.2

•Norton S.I. Test 22.;

0

IVeal Ott-Sitc Service Contract

•Full irear Waranty (30 Day Money-Back
Guarantee)

$2 I395.00

• 101 Enhanced Key Board (3-Year Warranty)
•MS DOS 3.3 or MS DOS 4.01 with GW Basic

•MS DOS 3.3 or 4.01 with GXV Basic
°FCC Class BApproved

• IYear On-Site Service Contract
•FCC Class BApproved
•Norton S.1. Test 22.7
•Full 1Year Warranty (30 Day Money-Back
(uarantee)

° IYear On-Site Service Contract :
•Full IYear %rranty (30 Day Money-Back
Guarantee)

$2

"AMI 38(s BIOS with and IN ROM Set-up
•200 Watt Power Supply
•One 32 Bit Slot (5. 16 Bit Slots and 2-8 Bit
Slots)
•2-Serial/I-Parallel/Game Port
.Beal Tam,clock/calendar with Battery
Back Up
"Both Trac 1.2 MB and 1.44 MB Floppy Disk
Drives
c. High-Perform:nice Toshiba 60 Meg Hard
Drive (25 MS)
, 1to 1Interleave 2Hard/2 Floppy
Controller (800 h13/Sec Transfer Rate)
0 Mitsubishi 14" Diamond Scan Monitor
800 o600 Resolution
0 Paradise 16 Bit Plus VGA Card

•Iligl. Performance Toshiba 60 Meg liard

•FCC Glass BApproved

$2,895.00

,695.00

•Mastercard, Visa, and Discover Accepted — No Surcharge
•Allow 2Weeks for Personal and Company Checks to Clear
•Leasing Mailable — Call for Details

l

i

SA IMasterCard
)

l

trhe brands or product names mentioned are trademarks or registered trademarks of their respective holders.
Prices and specific-ations arc subject to change without notice.

Circle 536 on Reader Service Card (DEALERS: 537)

•Intel 80386 Mili Microprocessor Hardware
and Software Switalable Between 8MHz,
20 MHz and 25 MHz

•MS pas. ms-os:2 SCO XENIX and PC-N1OS
Compatible
4Meg 0-Wait State RAM Standard, ON Board
Memory Lip To 8MB. 1MB/2 MB when
using 256K DRAM, 45113/8 MB when using
IM Bit DRAM, Expandable to 16 MB
•Socket Support for 80287. 80357 and
Weitek Co-Processors.
AMI 386 BIOS with and IN ROM Set up
Routine
'220 Watt Power Supply, Tower Case
•One 32 Bit Slot (5-16 Bit Slots and 2-8 Bit
1

Slots)
• 2-Serialll -Parallelltlame Port
•Real Time Clocic:Calendar with Batter)
Back Up
,Both Teat: 1.2 Mli and 1.44 MB Floppy Disk
Drives
115
0-Performance Toshiba 10 Meg Hard
Drive (25 MS1
Ito 1Interleave 2Ilare2 Floppy
Controller (800 KB/Sec Transfer Rate)
°Mitsubishi 14" Diamond Sean Monitor
800 o 600 Resolution
°Paradise Iti Bit Plus VGA Card
• 101 Enhanced Key Board (3 Year Warranty)
•MS DOS 3.3 or MS DOS 4 01 with GNV Basic
• IYear On-Site Service Contract
•FCC Class 13 Approved
•Norton SI. Tèst 28.1
•Full IYear Warrant) (30 Day Money-Back
Guarantee)

$3,695.00

CALL FOR SX SYS'ITM

Order Toll Free 1-800-447-0921
Terms and Conditions

Hz

•Intel 80380 Slliz Microprocessor Hardware
and Software Switchable Between 8MHz.
16 MHz and 10 MHz
•MS DOS, MS-OS/2 SCO XENLX and PC-MOS
Compatible
, IMeg 0-WaitState RAM Standard, ON Boatd
Memory Up To 8MB, 1510/2 MB when
using 256K DRAM, 4MB/8 MB when using
1M Bit DRAM, Expandable to 16 MB
•Socket Support for 80287, 80351 and
Weitek Co-Processors.

•2-Scrial vl-Isaralleh'G ame Port

• Reji

.
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TECHNOLOGIES, INC.

P.O. Box 278
Jefferson, SD 57038
Local 605-966-5586
Wats 800-447-0921
Fax 605-966-5482
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and National Trade Productions. MACPA and NTP plan
to make the conference an
annual event. It will be held
on December 13-14.
Price: Conference: one day,
$35; both days, $50. Exposition, free.
Contact: National Trade
Productions, Inc., 313 South
Patrick St., Alexandria, VA
22314, (800) 638-8510 or
(703) 683-8500; Maryland
Association of CPAs, 1300
York Rd., Suite 10, P.O. Box
484, Lutherville, MD 21093,
(301) 296-6250.

T

he fourth annual technical conference on the X
Window System will be held
on January 15-17 at the Boston
Marriott, Copley Place. The
conference will consist of tutorials the first day, presentations the second and third

NEW

YORK

days, and special "birds of a
feather" sessions throughout
the conference. There won't
be any vendor exhibits.
Price: $50.
Contact: X Technical Conference, MIT Conference Services, Room 7-111, 77 Massachusetts Ave., Cambridge,
MA 02139, (617) 253-1700.

T

he Usenix Association is
holding its Winter 1990
Unix Technical Conference
at the Omni Shoreham Hotel
in Washington, D.C., on January 22-26.
Price: Sessions: members,
$150; nonmembers, $190.
Tutorials: $225; two tutorials, $395.
Contact: Judith DesHarnais,
Usenix Conference Office,
22672 Lambert St., Suite
613, El Toro, CA 92630, (714)
588-8649.

•

NEW

ENGLAND

II sers of KBMS, an ex%I pert-system development
tool, and the Intellect Natural Language System will
gather at KnowledgeShare
'89, an annual user
conference.
The conference will be
held on November 5-9 at the
Westin Hotel, Copley Place,
in Boston.
Price: $795.
Contact: AICorp, 100 Fifth
Ave., Waltham, MA 02254,
(617) 890-8400.
essaging '89, the conference for integrated
messaging applications, systems, and services, will take
place on November 6-8 at the
New York Hilton in New York
City.
Price: Exhibits only, no
charge; full conference, $795.
Contact: Messaging '89, In-

formation Publishing Corp.,
3721 Briar Park, Suite 100,
Houston TX 77042, (800) 7774442 or (713) 974-6637.

Westchester PC
Users Group

T

he Westchester PC Users
Group meets on the first
Thursday of each month at
the Scarsdale Public Library in
Scarsdale, New York. The
group has 440 members, aconference on the Executive Network Bulletin Board, and several special interest groups
(e.g., investment, database,
and desktop publishing).
Annual Dues: $25.
Contact: Michael Friedlander, P.O. Box 349, White
Plains, NY 10602, (914)
923-1337.

DIAL (617)

L•A•P•T•0•P•S
527-8677
NEW ENGLAND'S AUTHORITY ON LAPTOPS AND PORTABLE COMPUTING
OVER 20 LAPTOPS ON DISPLAY
OVER 300 LAPTOPS IN STOCK
FREE LOANERS DURING SERVICE*

TOSHIBA—T-5200.

T-1600, T-5100,
T-3200, T-3100e, T-1200 & T-1000

NEC—ULTRALITE,

CASE
DICONIX PRINTER, & CABLE $1995

ZENITH—NEW

Mitsubishi w/Modem & Case:
SPECIAL PRICE

MINISPORT:

20 IN STOCK

Laptop Rentals •GSA Schedule Pricing •Lease •30-day exchange policy
Zenith Preferred Service Center

Toshiba Service Center

NEC Premier Service Center

*If CPU is purchased from us

LAPTOPS, etc. 164 HAMPSHIRE STREET, CAMBRIDGE, MA 02139 (617) 527-8677
in MA dial 1-800-966-METRO for service

Other Store Locations:
80NE-4
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Falls Church, VA

•

Washington, D.C.

• Baltimore, MD
Circle 545 on Reader Service Card

SUPER BOWL 34.5 Mhz

$945

Super Bowl Bare Bone
•Vertical Case, Speed Display, Turbo Reset Buttons, 4 LED, Light, Fan, 5 Opening, 1Full High Hidden, 1Half High Hidden, Security Lock Diskette Holder,
8"x 27"x 17"
•Intel 386-20 CPU Motherboard Landmark —34.5Mhz (2Mb) 8Mb Expand on
Board AMI BIOS, 80287, 80387 Socket Chips Tech. Chipset
FCC Class A

$945

Super Bowl 386
• For Heavy Duty or Business Use
• 18 Months Labor 81 Parts Warranty
• Vertical Case, 250 Watts Power
Supply
• 1Mb RAM, 8Mb expandable on
board
• WD 1:1 Dual Hard Floppy
Controller
• 8Expansion Slot, 1-32Bit, 5-16Bit,
2-8Bit

• Teac 1.2 High Capacity Floppy Drive
• 250 Watt UL Listed Heavy Duty
Power Supply
• Clock, Calendar with Battery
Back-Up
• 101 Tactile/Click Keyboard/Copy
Holder
• OS/2, Xenbc, MS-DOS, PC-DOS,
Novell Compatible

Call for Lowest Price!

Best Quality
We use Name Brand
Parts, Fancy Case,
Heavy Duty
Components Only.

Best Service
18 Months Labor & Parts
Warranty. We issue UPS
"Call Tag" to Pick Up
Computer for Repair.

• We accept Master & Visa, 3%
surcharge.
• COD Order based on Cashiers
Check, Money Order.
• 10% Restocking fee within 30 days
from invoice date.
• All returns are subject to our
approval.

We build computers for Consultants, VARS, Resellers,
Dealers, Corporate Buyers, Universities, APO, FPO.
All Fancy Case, Top Quality Motherboard, Reliable
add-on cards, Teac Floppy Drive, Keyboard Networking Supply, ARcent Card, Ethernet Card, Diskless
Workstation, Large Quantity in Stock!

Mascot Computer Corp.
Wholesale: Tel: (718) 321-1944
Fax: (718) 321-0136
42-20 College Point Blvd., Flushing, NY 11355 (5 minutes from Shea Stadium)
Retail: Tel: (212) 766-0955
Fax: (212) 385-4010
Open: Mon.—Sat. 10-6:00

Circle 549 on Reader Service Card (DEALERS: 550)
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'It takes everything' throw at
it and comes back for more..."

YOU'VE BEEN SAYING OUTRAGEOUS
THINGS ABOUT OUR 386-33MHZ COMPUTER.
Recently, when customers, potential
customers and industry experts called
us, they said something strange. They
said, "Your PC-Link 386-33MHz computer works!" This was hardly cause
for celebration. But then we heard
that the other 386 machines haw bugs.
And that they're very expensive. (Now
that's outrageous.) And that even compared to the Compaq Deskpro :386/33,
our computer was the best choice
for a386-33MHz.
Get aCopy of our Report Card
In InfoWorld's 386/33 product comparison, we were rated "Excellent"
in categories including CPU Speed
and Hard Disk Access (sequential and
random). "Very Good" described our
software compatibility And we shared
the top rating for Value. Call us for a
reprint of the InfoWorld repart card
and judge for yourself.
Ready to Work at $5995
PC Link features a33MHz PC/AT
compatible—complete with 4MB of
RAM and a159MByte hard drive with
16ms access time and a16MHz ESDI
interface—for $5995. For those with
alarge byte appetite, weals& offer a
33MHz system with a16ms 330MByte
hard drive for $7495?
Compatibility
Thanks to its data bus speed of
8.33MHz, the PC Link 386-33MHz is
fully compatible with IBM PC/AT
expansion connectors. Which means
our computer runs expansion cards
for the PC/AT such as VGA cards,
modems, network cards and the
Bernoulli Box. Our compatibility list

goes on to include DOS, OS/2, Windows/386, UNIX V, DESQview 386 and
off-the-shelfsoftware. This computer
takes everything you throw at it!
S—
With the Intel 80386 microprocessor
running at 33MHz, you can make
very very fast work of spreadsheet,
desktop publishing and CAD/CAM
applications. (lb boost your math
intensive applications,getour optional
33MHz 387 math coprocessor orWeitek
Abacus chip.)Get your hands on our
mighty zero wait state system with
64K Cache RAM —and never look back.
Quality
(Critics Love Our Product Line)
We've assembled an all-star team of
Made in U.S.A. components for our
386-33MHz model. It features the
acclaimed Hauppauge 386 MotherBoard/33MHz (with one 32-bit, six
16-bit and one 8-bit expansion slot)
and the Award Software Modular
386 ROM BIOS.
In addition to our new 386-33MHz PC,
we offer the 386-16MHz and the
386-20MHz. Our customer David
Graves at Westinghouse Broadcasting
said it best: "The performance of
these machines is everything we could
ask for—and terrific for the price. The
reliability has been excellent. No
breakdowns to date!"

33MHz Standard Features:

•Intel 80386-33 microprocessor
•4MB of RAM expandable to 64MB using adedicated
high-speed 32-bitmemory slot
•15'4B 16 ms ESDI Hard Disk
•64KB of high-speed static RAM cache
•64K Shadow (BIDS) memory
•I6-bit VGA Adapter
•Sockets for 33MHz 80387 and 33MHz WEITEK 3167
math coprocessors
•5.25" 1.2 MB or 3.5" 1.44 MB diskette drive
•Dual diskette and hard disk drive controller
•Enhanced 101 key keyboard
•1parallel and 1serial port
•220. watt power supply
•MS DOS 3.3 or 4D

16 and 20 MHz Standard Features:
-Intel 80386-16 microprocessor or 80386-20
•640K DOS Memory
•320K Extended memory
•64K Shadow (BIOS) memory
•MyattSoft-ware connector BIOS
•4-way interleaved RAM
•0waft states
•PC/AT compatible
•One 8/32-bit expansion slot
•Four 8,16-bit expansion slots
•Three 8-bit expansion slots
.3 Programmable timers
•
One 5.25" 1.2 MB or 3.5" 144 MB disk drive
•Dual diskette and hard disk drive controller
•Enhanced 101 key keyboard
•1parallel and 1serial port
•220-watt power supply
•Bundled with public domain utility, disk caching
and system set-up software.

PC LINK Warranty
PC Magazine said: "The components
are good enough to make you forget
about the 1-year parts-and-labor
warrarity."** Still, it's here if you need it.
Call PC Link for atrue 386-33MHz
computer that actually works. Ask for
areprint of InfoWorld's 386/33 Report
Card. Call: 1-800-221-0343. In New
York: (212) 730-8036. For information
on our complete product line, request
our brochure!

PC Link Corp. 29 West 38th St, New York, NY 10018, (212)730-8036
'Monitors not included with systems ”Reprinted hem PC Magazine, May 30,1089 Copyright '01989 Ziff-Davis CommunicationsCompany
rademarks: IBM PC, XT, AT, PS/il IBM, Intel; Windows,313a, Microsoft; DESQriew,Quarterdeck
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MEMORY PRODUCTS & MOR E.

ONE STOP SOURCE FOR ALL PC MEMORY UPGRADES
2808 Lafayette • Newport Beach, CA 92663

1

(714) 723-4510 • (800) 222-8861 • FAX: (714) 723-0732

Compaq

IBM

Memory Upgrades

Memory Upgrades

MODEL

MEMORY ADDED

DESKPRO 386/33

2MB MODULE

PRICE
S 834

DESKPRO 386/25

1MB MODULE
4MB MODULE

DESKPRO 386/20

1MB MODULE
4MB MODULE

DESKPRO 386 $

1MB
4MB
1MB
4MB

BOARD
BOARD
MODULE
MODULE

420
1194
318
954

1MB
4MB
1MB
4MB

BOARD
BOARD
MODULE
MODULE

420
1194
318
954

1MB KIT
1-2MB BOARD
4-8MB BOARD

252
CALL
1500

DESKPRO 386/20E

DESKPRO 386/16

PORTABLE 386

1MB KIT
4MB BOARD

PORTABLE III

512K KIT
2MB KIT

Memory Upgrades

MODEL

MEMORY ADDED

PRICE

MODEL

MEMORY ADDED

PS/2 30-286

5 119
432

Mac 11

318
954

512 KIT
2MB KIT

256K X 8 SIM
1MEG KIT (4 SIMS)

54
216

PS/2 50 AND 60

318
954

512 KIT
2MB KIT

119
432

1MEG X 8SIM
4MEG KIT (4 SIMS)

151
605

PS/2 50Z

2MB MODULE
512 KIT
2MB KIT

594
119
432

256K X 8SIM
1MEG KIT (4 SIMS)

216

PS/2 55-SX

2MB MODULE

594

PS/2 70-F61

1MB MODULE
2MB MODULE

1MEG X 8SIMS
2MEG KIT (2 SIMS)
4MEG KIT (4 SIMS)

330
594

151
302
605

PS/2 70-121

1MB MODULE
2MB MODULE

256K X 8 SIM
1MEG KIT (4 SIMS)

216

PS/2 70-A21

2MB MODULE

1MEG X 8SIMS
2MEG KIT (2 SIMS)
4MEG KIT (4 SIMS)

151
302
605

256K X 8SIM
1MEG KIT (4 SIMS)

54
216

1MEG X 8SIMS
4MEG KIT (4 SIMS)

151
605

256K X 8SIM
1MEG KIT (4 SIMS)

216

1MEG X 8SIM
2MEG KIT (2 SIMS)
4MEG KIT (4 SIMS)

151
302
605

594

(THESE MODULE GO ON THE ADDON CARD)

MAC SE/30
330

1MB MODULE

COMPAQ SLT/286

1MB MODULE

474

PS/2 80-111

2MB MODULE

714

DESKPRO 286/E

1MB BOARD

552

PS/2 80-311

2MB MODULE

714

Sun Micro Systems

AT&T

Memory Upgrades

MEMORY ADDED

PRICE
708

SUN 360/60

4MB KIT

SUN 360/1

4MB KIT

708

SUN 410

4MB KIT

744

SUN 4/10

4MB KIT

744

SPARC STATION

4MB KIT

708

MEMORY ADDED

PRICE

386/25

1MB KIT
2MB KIT

S 354
714

386/33

1MB KIT
2MB KIT

390
750

Epson

Memory Upgrades
MODEL

MEMORY ADDED

PRICE

EQUITY 386

1MB KIT
2MB KIT

5 252
420

HP Laser Jet
Memory Upgrades

PRICE

1MB
2MB
4M6

S 359
479
839

sa

Memory Upgrades
PRICE

MODEL

MEMORY ADDED

PRICE

6386 WGS

1MB KIT
4MB KIT

$ 235
708

386 STEP 16

1MB KIT
4MB KIT

5 235
708

6386 EWGS

1MB KIT
4MB K)T

235
708

386 STEP 20

1MB KIT
4MB KIT

235
708

6286

2MB KIT

354

386 STEP 25

1MB KIT
2MB KIT

235
708

AST
Memory Upgrades

MODEL

MEMORY ADDED

PRICE

MODEL

MEMORY ADDED

PRICE

VECTRA RS/25C

1MB KIT
4MB KIT

$ 274
744

BRAVO/286

$

VECTRA RS/25

1MB KIT
4MB KIT

274
744

128 KIT
512K KIT
2MB KIT
4MB KIT

VECTRA RS/20

1MB KIT
4MB KIT

274
744

AST PREMIUM 386

1MB KIT
4MB KIT

274
744

VECTRA RS/20C

1MB KIT
4MB KIT

235
708

AST PREMIUM 386C

1MB KIT
4MB KIT

235
708

VECTRA QS/20

1MB KIT
4MB KIT

235
708

AST PREMIUM 386/16

1MB KIT
4MB KIT

235
708

VECTRA QS/16

1MB KIT
4MB KIT

235
708

AST WORKSTATION 286

512K KIT
2MB KIT

113
354

HP LASER JET 11

1MB KIT
2MB KIT
4MB KIT

359
479
839

AST WORKSTATION 386

HP LASER JET 11D

1MB KIT
2MB KIT
4MB KIT

359
479
839

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

113
235
354
708

AST PREMIUM 386/25

1MB KIT

270

AST PREMIUM 386/33

1MB KIT

294

Series II & IID

MEMORY

sa

MEMORY ADDED

Memory Upgrades

MODEL

sa

MODEL

Hewlett Packard

Memory Upgrades

PRICE

Everex

Memory Upgrades

MODEL

MAC 11CX

330

2MB MODULE

PS/2 80-041

MAC SE

594

1MB MODULE

137
354

MAC PLUS

330
594

(THE ABOVE MODULE GOES ON THE MOTHER BOARD)

474
1434

Zenith

•

Apple

62
113
354
708

COMPAQ • IBM • APPLE • HEWLETT PACKARD • AST • AT & T and More...
• 5 Year Guarantee • Same-Day Shipping • Full Technical Support
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ANNOUNCING VERSION 2.6!

The Best
Gets Better.
KNOW LED GE
m
a

8

n

THE UNIVERSAL KNOWLEDGE MANAGEMENT SYSTEM
I
A
In one seamlessly integrated package, KnowledgeMan/2 provides
information management and application development capabilities unmatched by any other software package on the market.
KnowledgeMan/2 combines a
relational dbms, SQL support and
afourth-generation programming
language with:
•Forms management with painter
•Custom report generator
•Natural-language interface
•Full-color graphics
•Text processing
•Remote communications
•Full-featured spreadsheet
•Context-sensitive help
•On-line tutorial
•And much, much more!
All these features can be combined
to create powerful applications
never before thought possible.
You never need to exit one component before using another.

KnowledgeMan/2 is aregistered trademark of
mdbs, Inc. Other trademarks are proprietary of their
respective manufacturers.

80NE-8
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More Than 40 New
Features and Functions
KnowledgeMan/2 Version 2.6
offers new features and functions
that can dramatically reduce your
development time and costs:

"Comparing KnowledgeMan/2
with packages such as Oracle,
Informix, and PC Focus may be
more appropriate, as they supply
similar analytical, decision support,
programming, and SQL features.
Even in this comparison,
KnowledgeMan/2 proves itself
to be the better product."
—Datapro, April 1989

•Real-time event-handling
capabilities
•Powerful Microsoft CodeViewestyle debugger
•Extensible through any Microsoftsupported language
•Smaller load image (320K)
•Permits windowed applications
And the price for all this power?
An incredibly low $795 for the
single-user MS DOS version!
KnowledgeMan/2 is also available
for the IBM OS/2, most popular
LANs and the DEC VAX/VMS®.
To learn more about how
KnowledgeMan/2 can work for
you, or to find out how to upgrade
from your current version, call
or fax mdbs.

THE KNOWLEDGE MANAGEMENT COMPANY

mdbs, Inc.
P.O. Box 248
Lafayette, IN 47902
(800) 344-5832
(317) 463-2581
FAX: (317) 448-6428
TELEX: 5106017487 (MDBS LAF UQ)
Circle 553 on Reader Service Card

How does FOUNTAIN 386SX
compare with atrue 386?

1

Integer

802086
Instruction
Set

Landmark

SI
advanced

FOUNTAIN 386SX

21.2

18.0

.88

.60

1.20

1.76

4.07

COMPAQ 386/16

20.0

17.6

.99

.60

1.37

1.87

4.23

Integer
Add Loop

M i
t ip
p ly

String SortM
Numberr
and Move
Sieve

PC Magazine Benchmark Tests (Tune in Second I
Compaq is atrademark of Compaq Computer Corp.

FOUNTAIN 386SX. The Smart Choice.

PROCESSOR
Intel
32-bit
3865X at 16 MHz: socket for Intel
387SX

coprocessor;

clock/calendar.
MEMORY
1 MB

real
of

time

DRAM

standard. zero-wart stale: maximum 4 MB on board; expandable
to 16 MB.

$1995.

EXPANSION
Six 16-bit and
Iwo 8-bit expansion slots.

FTN-386SX with
•1MB memory at
zero-wait state;
•1.2 MB floppy
disk drive;
•1:1 interleave
hard-disk controller;
•40 MB hard disk
drive; and
•Monochrome
display package.

POWER SUPPLY
200 watts
standard; 110 VAC at 60 Hz: 220
VAC at 50 Hz.
KEYBOARD
key layout.
FIXED-DISK

Enhanced 101CONTROLLER

High-performance AT-type 1:1 interleave or ESDI controller.
STORAGE

51
4
/

1.2 MB flop-

py disk drive standard; 31/
2"1.44
MB optional: choice of 40. 80. 110
or 320 MB hard disk drive.
OPTIONS
Monochrome display: FTN Hercules-compatible
display board. FIN 1451 1r4inch
flat-screen monitor; VGA display FTN
VGA
Extender'.
800x600 resolution.

with

r in
FOUNTAIN

n

FOUNTAIN TECHNOLOGIES INC.
12K WORLD'S FAIR DRIVE
SOMERSET, NJ 08873
TEL: (201) 563-4800

Circle 538 on Reader Service Card
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REGIONAL
WHAT'S NEW
METRO

NEW

YORK

•

NEW

l'NGLAND

An Ethernet/VT100
Interface
in Your Monitor

Accelerate
AutoCAD
on the PS/2s

TI

he LANTerm Model E
(for Ethernet) is asmart
diskless workstation that includes VTIOO terminal emulation and features an 8-MHz
V40 microprocessor.
It comes ready to boot itself on your Novell network
through abuilt-in, thick coaxial, multiaccess unit, the
company says, although you
can use it with other Ethernetcompatible operating
systems.
Features include 768K
bytes of RAM, a64K-byte
EPROM in the white-phosphor 14-inch monitor, and an
AT-style keyboard.
In PC mode, you get HGA
graphics and Monochrome
Display Adapter text. There's
also aserial port and a
parallel port.
Price: $1195.
Contact: Esprit Systems,
Inc., 2115 Ringwood Ave.,
San Jose, CA 95131,
(408) 954-9900.
Inquiry 994.

Security System
for Stand-Alone PCs

H

ands Off the Program is
asecurity utility that protects your hard disk drive,
subdirectories, and files by
preventing unauthorized persons from booting off the hard
disk drive, using the DOS
FORMAT command, and
other DOS file-based access.
The program also automatically locks the hard disk
drive when someone boots the
PC from drive A.
The program establishes a
security system for up to 64
subdirectories. Each user receives asecurity rating between 0and 8. Access to a
private subdirectory is allowed
only if you have ahigher
80NE-10

Esprit's VT100 terminal emulation with local DOS and LAN
capability doesn't force you to make achoice between dumb
terminals and networks.

number than the private subdirectory. You can also designate important system files
as read-only, or hidden, and
no DOS command or utility
can change the file attribute,
according to Systems Consulting, the utility's developer.
Other features include an
automatic or manual keyboard
lock. In automatic mode, the
program will freeze your keyboard after aset period of inactivity; only by entering the
correct password can you regain control.
Hands Off the Program
works on the IBM PC with
DOS 3.0 or higher and uses
about 7K bytes of RAM. The
company reports that it is developing anew Toolbox program that will let you run
Hands Off on anetwork.
Price: $89.95.
Contact: Systems Consulting, Inc., P.O. Box 111209,
Pittsburgh, PA 15238, (412)
963-1624.
Inquiry 996.
MIBM

Meet Marvin, the
Scanning Assistant

S

canning text and graphics from documents is becoming much more commonplace with lower-cost and
higher-quality scanners.

BYTE •NOVEMBER 1989

Marvin is aWindows-based
utility that offers auser interface, database functions, and
compression techniques to
assist you in processing
scanned text and graphics.
Marvin also lets you save
documents in avariety of formats, including TIFF and
CCITT, so you can pop documents into your scanner and
send them out as faxes.
Upcoming products from
ImageTech include Marvinet
and Marvin Jr. Marvinet
runs on Novell networks, supports 25 hand-held and desktop scanners, and exports and
imports PC Paintbrush, Dr.
Halo, and TIFF files, according to the company. Marvin
Jr. is asingle-user version of
Marvin, intended for laptop
users.
Marvin works with all
80286-based IBM PCs and
higher and requires adocument processing card or 2
megabytes of memory, EGA
or VGA, and 640K bytes of
RAM. A mouse is also recommended. Marvin Jr. will
work with floppy-disk-driveonly systems and will also require 640K bytes. Marvin Jr.
is scheduled for release in the
first quarter of 1990.
Price: Marvin: $1995. Marvinet: 5-user, $9500; 10-user,
$16,500; 20-user, $27,500.
Marvin Jr.: price not set.
Contact: ImageTech, Inc.,
1864 Northwood Dr., Troy,
MI 48084, (800) 451-7566.
Inquiry 998.

anacea's DLD-8514/A
for AutoCAD transparently replaces the 8514/A
driver that's included with
AutoCAD release 10, resulting in aperformance increase
of up to 15 times in redrawing, panning, and zooming,
the company reports. The
DLD-8514/A supports IBM's
8514/A graphics adapter at
the register level and will work
with any hardware that's 100
percent compatible with the
8514/A.
The DLD-8514/A also has
built-in support for AutoShade
and AutoSketch.
Price: $149.
Contact: Panacea, Inc.,
Londonderry Sq., Suite 305,
50 Nashua Rd., Londonderry, NH 03053, (603)
437-5022.
Inquiry 997.
BMW.

Take aShortcut
Through the Mac

A

laddin Systems' Shortcut is for Macintosh users
who want to navigate more
quickly among frequently used
folders, find documents and
folders, and decompress documents within StuffIt
archives.
The utility will also tell
you how much free disk space
you have, and it lets you rename, delete, and lock files or
folders without requiring you
to leave the application.
ShortCut runs on the Mac
Plus or higher.
Price: $79.95.
Contact: Aladdin Systems,
Inc., 217 East 86th St., Suite
153, New York, NY 10028,
(212) 410-3080.
Inquiry 995.

HARMONY COMPUTERS
1801 FLATBUSH AVE.. (BET. AVES. J& KI BKLYN, NY 11210
ORDER DEPT. ONLY 800-441-1144 OR 718-692-3232 - INFORMATION 718-692-2828
$629.00

PANASONIC 1180
$159.00

WORD PERFECT 5.0
$214.00

H.P. LASERJET II
$1579.00

IBM PS/2 #30 (286) 20 Meg
$1749.00

NEC MULTISYNC 3D
$599.00

TOSHIBA T-1000 LAPTOP

10th
Anniversary
Specials

"PRINTER SPECIALS"
429
299
189
334

Apple Image Writer II
Cleo= Ink Jet 150 plus
Epson LX810
Epson FX 850
439

Epson FX 1050

329
519
539
729
929
679

Epson LO 510
Epson LO 850
Epson LO 950
Epson LO 1050
Epson L02550
Hewlett Packard Desk Jet Plus
Hewlett Packard Laser Jet It P
Hewlett Packard Laser Jet 11
BM Propnnter 3
IBM Propnnter X24E
IBM Propnnter 3XL
IBM Pro.nnter XL24E

Cd

1579
459
599
589
799

IBM AND COMPATIBLES
1449
1749
2249
2549
199
2799
3099
199
449
539

IBM PS/2 #30 (286) 512k, 1.44 Meg Dr
As above wr IBM 20 Meg
IBM PS/2 Model 502 (30 Meg)
IBM PS2 Model 50Z (60 Meg)
512K Upgrade tor IBM PS/2
IBM PS/2 #55 SX 30 Meg. 386
IBM PS/2 #55 SX 60 Meg. 386
IBM P/S 2 Mono Monitor (8503)
IBM P/S 2 Color (8512) Monitor
IBM P/S 2 Color (8513) Monitor
TURBO 386 (20 MHZ) 1.2 Drive 1 Meg

1849

Serial Parallel
TURBO AT 286 12 MHZ, 1.2 Meg Drive
Serial Parallel, 512K w/Monitor

849

EVEREX XT 12 MHZ w/ Monitor

549

Headstart 2 640K, 10MHZ, 51
2 & 31
/
2 Floppy Drives,
/
ColorMono, Serial, Parallel, Game, DOS 3.3

32 Meg H D Serial, Parallel, Game, Mouse, DOS 3.3,
VGA Monitor
2299

PC BOARDS DRIVES MEMORY CHIPS
89
89
89
109
99
199
249
129

IBM Original 51
2 Disk Dr (360k)
/
Toshiba 5Y. Floppy Disk Dr (360 K)
Toshiba 31
/ Floppy Disk Dr (720 K)
2
Toshiba 31
/ Floppy Disk Or (1.44 Meg)
2
Toshiba 51
/ Floppy Disk Dr (1.2 Meg)
4
PS/2 6/.' 360K External Drive
PS/2 51
/ 1.2 Meg External Drive
2
AST Six Pack Plus 64K
379

AST Rampage Plus (288) 512K
Intel
Intel
Intel
AST

379
429
299
399
Call
Call
Cab
Cali
Call

above board 286 plus w/512K
above board 286 Plus I/O Parallel/Serial
above PS/2 (50,60)
Rampage PS/2 (50,60)
64K DRAM chips
256K DRAM chips
256K Simm Module
One Meg. DRAM chips
One Meg. Simm Modu'e

1

MONITORS
Amdek 410A
Amdek 732 (VGA)
Princeton Max 15
Princeton Ultra Sync (16 inch)
Princeton Ultra Sync (14 Inch)
NEC MultIsync G.S. (Paperwhite)
Packard Bell (Paperwhite) VGA

149
399
249
849

I

229
149
479

NEC Muitlsync 2,4 (VGA)

599
649
579
489

NEC MultIsync 3D
Sony 1304 Multiscan (1024x788)
Sony 1302 Multiscan
Sony 1320 VGA
Seiko *1430 (Res. 1024 x 768)

499
579
479
449
369
89
129
249
269
349

Zenith 1490 Flat Screen
Mitsubishi Diamondscan #13814
Goldstar Superscan#1440 (800 x600)
Packard Bell (EGA) #1431
Packard Bell TTL Amber 12 Inch #12724
Packard Bell TTL Amber 14 Inch #14724
Packard Bell (ROB) #1452
Magnavox (RGB, Composite) 8CM515
Magnavox VGA

INTEL MATH COPROCCESORS
ntel
ntel
ntel
ntel
ntel
ntel
ntel
ntel
ntel
ntel
ntel

8087-3 (PC, PC XT up to 6 MHZ)
8087-2 (PC, PC XT up to 8 MHZ)
8087-1 (PC, PC XT 10 MHZ and faster)
80287-3 (PC, AT up to 8 MHZ)
80287-8 (PC, AT up to 10MHZ)
80287-10 (10 MHZ and Faster)
80387.16 (PCAT up to 16 MHZ)
80387-20 (PC AT up to 20 MHZ)
80387-25 (PC AT 25 MHZ and faster)
80387 SX (All 80387 SX Computers)
80C287
e•,

NEC P5200
NEC P5300
NEC P9XL
Okidata 380
Okidata 183 (Wde Carriage)
Okidata 172
Okidata 182 Turbo
Okidata 183 (Wide Carridge)
()iodate 320
Okidata 321
°Iodate 390
Okidata 391
Okidata 393
Panasonic 1180
Panasonic 1191

89
119
159
129
189
224
339
379
479
299
274

489
669
899
359
249
199
224
249
329
469
469
639
999
159
199

LAPTOPS
1749
1949

NEC Ultralite One Meg
NEC Ultralite 2 Meg
NEC Prospeed 288 20 Meg.

3199
3599
629
1399
1899
2249
2899
1769
1099
2149
1349
2049
2699
2979
299
299
49

NEC Prospeed 286 40 Meg,
Toshiba T 1000
Toshiba 1200 2 Drive (Backlit)
Toshiba 1200 20 Meg. (Backlit)
Mitsubishi 286L (20 Meg.)
Mitsubishi 286L (40 Meg)
Dataview Spark EL (20 Meg)
Dataview Spark EL (2 Drives)
Bondwell 286 20 Meg. (w/Case and Modem)
Zenith 184-1 Supersport (2 Drive)
Zenith 184-2 Supersport 20 Meg
Zenith Supersport 286 (20 Meg.)
Zenith Supersport 286 140 Meg.)
Toshiba 301 (24 Pin Portable Printer)
Diconix 150 Plus Portable Ink Jet Printer
Fastwire II (Data Transfer Software 31
/ to 51
2
/
2

139
179

Laptop Modem 1200 Baud
Laptop Modem 2400 Baud

799

Headstart 3 One Meg, 12 MHZ 51
2 & 31
/
2 Floppy Drives,
/

329

NEC P2200XE

MODEMS
269
269
409
409
429
89
79
149

Hayes 1200
Hayes 1200B wiSmartcom 2
Hayes 2400
Hayes 2400B w/Smartcorn 2
Hayes 2400P (PS/2 50,60,70,80)
Hayes Smartcom II Software
Everex Internal 12008
Everex 2400 Plus Internal

189

Everex 2400 E Plus External
Everex Macintosh 2400 External
Packard Bell 1200 External
Promethius 2400 External
Promethius 2400 Internal
Promethius 2400 Plus Internal
Laptop Modem 1200 Internal
Laptop Modem 2400 Internal
Cardinal 2400 Internal
Falcon 2400 External

.29
89
169
39
199
139
179
109
529

IBM SOFTWARE
Aldus Pagemaker 3.0
Lotus 123 Release 3
Lotus 123 Version 2.2
Funk Always (For Lotus 1-2-3 Ver. 2.0)
D Base 4
Muitimate Advantage II
Borland Paradox 3.0
Microsoft Excel
Microsoft Word 5.0
Microsoft Windows 286
Microsoft Windows 388
Word Perfect 5.0

449
324
324
49
429
269
429
269
209

Sale Sale Sale

269

Panasonic 1124
Panasonic 1592
Panasonic 1595
Panasonic 1524
Panasonic 3131
Star XR-1000
Star XR-1500

349
399
489
299
329
429
209

Star NX 10001) (color)

284
159
299
299
349
399
589
949

Star NX-2400
Star NX 1000
Star NX15
Toshiba 301 (24 Pin Portable Printer)
Toshiba Expresswriter 311
Toshiba 321 SL
Toshiba 341 SL
Toshiba 351 SX

VIDEO CARDS
154

Hercules Monographic Plus w/Ramfort
169

Hercules VGA Card

169
249
209
259
329
399
229
299
229
299
289

Genoa Super Hi Res Plus
Genoa 5400 VGA w/512K
Video 7VGA
Video 7 VGA Fastwrite 256K
Video 7VGA Fastwrite 512K
Video 7VGA VRAM (512K)
Orchard Pro Designer (VGA) 256K
Orchard Pro Designer (VGA) Plus 512K
SIB VGA Extra EM 258K
SIB VGA Extra EM 512K
All VGA Wonder 512K
All VGA Wonder 256K

219

All VGA Wonder 256K w/Mouse
ATI VGA Wonder 512K w/Mouse
Paradise Auto Switch (480)
Paradise VGA Plus
Paradise VGA Plus (16 Bit)
Paradise VGA Professional 512K
Everex Auto Sync (480) Deluxe
Everex EVGA
Everex Viewpoint VGA 256K
Everex Viewpoint VGA 512K
Harmony VGA (800 x 600)

249
319
159
199
229
289
149
219
249
319
149

HARD DRIVES
249
229
274
254
339

Seagate 20 Meg. w/controller
Seagate 20 Meg.
Seagate 30 Meg. wicontroller
Seagate 30 Meg.
Seagate 40 Meg. #251-1
579

Seagate 80 Meg. #4096

79
149
299
319
319
279
479
299
259
339
299
369
349
518
49

Western Digital XT Controller (20, 40, 80 Meg.)
Western Digital (AT) Controller
Miniscribe 20 Meg. Hard Drive Card
M niscribe 30 Meg. Hard Drive Card
Mountain 30 Meg Hard Drive Card
Tendon 20 Meg Hard Drive Card
Seagate 20 Meg External (for Macintosh)
Seagate 20 Meg 31
/ inch #125N SCSI Adapter
2
Seagate 20 Meg 31
/ inch #125
2
Seagate 30 Meg 31
/ inch #138N SCSI Adapter
2
Seagate 30 Meg 31
/ inch #138MFAA
2
Seagate 50 Meg 31
/ inch #157NS SCSI Adapter
2
Seagate 50 Meg 31
/ inch #157
2
Seagate 80 Meg 31
/ inch #296N SCSI Adapter
2
Host Adaoter for IBM PS/2

39
129
214

Word Perfect Library 2.0
O L. A 3.0
PFS Professional Write (2.1)
PC Tools Deluxe 5.5
Norton Utilities 4.5
Fastback Plus
Norton Utilities Advanced 4.5
Copy 2 PC Deluxe Board
Microsoft Mouse
Microsoft Mouse w/easy Cad
Microsoft Mouse with Windows
Logitech Scanman
Genius 3 Button Hi Res Mouse
Logitech New HI Res mouse (320 DPI)
Logitech with Publisher
Logitech with Cad
Wordstar Professional Rel. 5.5 (After 855 Rebate)
Ventura Desk Top Publishing ver 2.0
Managing Your Money -Release 5
Fast Wire 11 (Data Transfer Software and cables)
MS DOS 3,3 w/Baslc
MS DOS 4.01 w/Basic

69
199
129
79
54
99
84
109
99
119
139
189
69
84
129
139
149
489
114
49
89
89

Ricoh RF -850
Ricoh RF -900
Sharp UX-180
Sharp FO 220
Sharp FO 330
Sharp UX 350
Sharp FO 420
Sharp FO 550
Panafax #120 w/Answering Machine
Panafax #135
Panafax #140
Panafax #145
Panafax #250
Panafax #260
Cannon Fax #15
Cannon Fax #20
Toshiba #3300
Toshiba #3600
Epson Priority Fax #1000
Epson Priority Fax #2000
We Carry A Full Line of Fax Paper

699
829
649
649
919
1049
1049
1449
879
599
799
699
1189
1379
649
899
799
999
799
899

Muter Cowl and VW* welcome el no eddleonal chine. For your preelection we check for stolen credit cattle Shipping dhandling extra. Detective merchandes«
will be replaced or repaired at our discrepan within the terms of our warranty Price and availehritty subtext to change without notice We do not allow non-derecleye
returns For detective merchandise inquines call customer service at (71B) 692-2828

ITsL'AI roc. CAAI

Mill/FlUlZIFD 1020

• St VT ÇSIDNR-1 1

We make DacnEasr
look darn hard
AND Peachtree® full of pits.
Some accounting packages sound easy to use until you
start to use them. Then you find out about the extras that
come with them — like consultant time you'll probably end
up paying for, expensive forms, and long learning curves.
All you really want is an easy way to get your bills out on
time plus easy-to-read reports.
The Invoicer with Accounts Receivable was designed by
asmall business owner who knew exactly what was
needed. Now, thousands of satisfied users agree that this
affordable, menu-driven program is the answer to their
billing problems, too.
Before you commit to an "Easy" solution that turns out
to be another hard lesson, give The Invoicer a30 day
money-back trial.*
•Free 60-day support line. •Custom modifications
available. •Runs on IBM and compatibles, Apple II,
and Macintosh. •Accounts Payable and Sales
Tracking/Inventory modules also available.

The Invoicer with Accounts Receivable"

Only $149

Call

(Plus $7.50 shipping and handling.)

Texas residents add 6.5% sales tax.
Visa, Master Card, American Express accepted.
$15 restocking fee if disk seal is broken.

1-800-950-7943

To
Order

OR 512-629-4341

Or send check to MiccaSoft, Inc.
406 Windsor Lane, New Braunfels, Texas 78132

Dac -Easy is atrademark of Dac Software, Inc. Peachtree is a
registered trademark of Peachtree Software. IBM is aregistered trademark of IBM Corp. Apple and Macintosh are registered trademarks of Apple Computer, Inc. The Invoicer with
Accounts Receivable is a trademark of MiccaSoft, Inc.
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Circle 551 on Reader Service Card (DEALERS: 552)

Adtech's 33 MHz* 286...
386 Performance
at a286 Price!
699

16 MHz* 286

• 8/16 MHz selectable
• 1MB Exp. to 4MB on board
• 80287 socket
• Space saving AT style minicase
• 200 watt P/S
• 1.2 MB Teac floppy

'999

27 MHz* 286

• 80286-20 C.P.U.
• 1MB Exp. to 4MB on board
• 80287 Socket
• Shadow RAM Enable
• Space saving AT style minicase
• 200 watt P/S
• 1.2 MB Teac floppy

1399

33 MHz* 386

• 80386 I C.P.U. running at 25 MHz
• 1-32 bit, 5-16 bit, 2-8bit slots
• 80287 and 80387 sockets
• 1MB Exp. to 8MB on board
• Shadow RAM Enable
• Space saving AT style minicase
• 200 watt P/S
• 1.2 MB Teac floppy

Adtech

(408) 954-8038 1(800) 326-6548

(408) 954-1647

FAX

33 MHz* 286

1049

• 80286 CPU running at 25 MHz
• 1MB Exp. to 8MB on board
• 80287 socket
• Shadow RAM Enable
• Space saving AT style minicase
• 200 watt P/S
• 1.2 MB Teac floppy
Standard System Features
• 1:1 Dual floppy /HD cont.
• Parallel, 2serial, game, clock
• Keytronics 101 keyboard
• 24 hour burn-in
System Options

Mother Boards

Includes Monitor & Adapter Card

16 MHz" 286

219

Monographics (Hi-Res)
Color Graphics (RGB)
EGA (640 se 350)
VGA (16 bit)
Mukisync (16 bit)

33 MHz" 286
33 MHz * 386

399
799

129
249
488
599
699

Hard Drives
20
30
40
40
66
66

Meg
Meg
Meg
Meg
Meg
Meg

-Seagate ST-125 (30ms)
-Seagate ST-138 (30 ms)
-Seagate ST251 (38ms)
-Seagate ST251-1 (28ms)
-Toshiba (23ms)
-Seagate ST-151 (23ms)

System Upgrades
1:1 RIE.

25

Full Size Case
Full Size Vertical Case
Mini Vertical Case

25
100
50

259
309
349
359
439
399

Miscellaneous
5.25" 360k (Fujitsu)
5.25" 1.2 MB
3.5" 1.44 MB
Logitech Hi-res Mouse (New)
2400 Baud Modem

2003 O'Toole Ave., San Jose, CA 95131
16 bit VGA (1024 se 768)
Circle 526 on Reader Service Card (DEALERS: 527)

59
85

NO SURCHARGE

89
99
199

Terms and conditions. Returns subject to 20% restocking fee. Prices and availability subject to change Without notice. AMA SI required for all returns. CA residents add 7% sales tax. No surcharge MasterCharge and Visa. •Landmark speed test

ONE YEAR PARTS AND LABOR WARRANTY ON ALL SYSTEMS!

SYSTEMS

STAR ARCNET

AA44 CEI 286/12MHz Baby (0 wait)
$849
.1MB memory, 2serial and 1parallel ports
•Hard and floppy cave controller
•1.2MB floppy drive, 101 key enhanced keyboard
•FCC class B, UL limo& base system made by OTK
•Also available in mini (slirn) size w/ 4exp, slots $949)
AA50 CEI 28&166111. Baby
$999
•1MB RAM. Hard and floppy drive controller
•1.2MB floppy drive. 101 key enhanced keyboard
•FCC class B
AA46 CEI 386/20MHz (0 wait)
$1799
•1MB SCRAM. takes IMB on motherboard
•Hard and floppy drive controller
•1.2MB floppy drive, 101 key enhanced keyboard
•FCC class B. base system made in USA by CSS
AMI CEI 386/20MHz Ruby
$1999
.1MB RAM, expandable to 4MB
•Hard and floppy drive controller
.1.2MB floppy drive. 101 key enhanced keyboard
•Base system made by INK
AA52 CE1386/25C
$1999
.1MB RAM, expandable to 8MB, 64% Cache
•Hard and floppy drive controller
•1.2MB floppy drive, 101 key enhanced keyboard
•Base system made by UK
AA16 CE1386/33C (11 wait)
$4299
•4MB static column memory
•ESDI hard and floppy drive controller
•32K cache, expandable to 64K
•1.2MB floppy drive. 101 key enhanced keyboard
•Also available at 25K1Hz (M15 $3999)
•FCC Class A, base system made M USA by CSS
AA86 Chicony Laptop 286-16MHz
$3199
•Gas Plasma, NEAT Chipant
•600x400 EGA Mode. 1MB RAM
•Par, Ser Ports. 1.4AMB FDD
•40MB Hard Drive. HP/OC
•FCC Class B
•All systems have 6months limited warranty on parts
and labor.
.After 20 days frorn sapping date, all monitors &
printers warranties are carried out by the manufacturer
MOTHER BOARDS
807 888MHz Phoenix aos, 1MB (0K) MP) .. 1,82
AO2E 88 10MHz BIOS (Everett)
$89
A04 88 10MHz Phoenie BIOS IMB (OK) (VP) ...485
Al0 286-10MHz Baby Size, Award BIOS (DTK) ..$219
Al3 286-10MHz xr- &a, Award BIOS (DTK)
..$239
Al7 286-I2MHz Baby Size. w/ P. SPort. (DTK) ..$259
All 286-10MHz 4t- Si,., Phoenix BIOS MP) .. $229
Al5 2N6-10N1Hz Baby Size,Phe Bios.4MB(OK) (VIP) $219
M8 286-12MHz Baby &ze.Pla Bios.4MB(OK) OAP) $249
Al9 286 I2MHz m• Si.., Phoenix BIOS MP) ..$259
820 286 16MHz Baby &ze.NEAT•chips,BIOS (DTK6319
All 286 1661Hz Baby Size. NEAT`, AMI BIOS (DFI) $319
All 286 20MHz Baby Size, NEAT*. AMI BIOS (DF1) $369
A48 386SX 16MHz Baby Size. BIOS (DTK)
...$429
832 384 20MHz AP Si... 4MBIIMB) Using SCRAM,
Award BIOS (CSS)
$1299
A47 386 20MHz Baby Ode. BIOS. RAM Card DIE) $749
A45 386 20MHz Baby Stze.8MB(OKKAMI BIOS (El)te$749
A60 38625MHz AT Size, Award BIOS. 321( cache,
4MB SCRAM on 8MB 32-bit 'moan] CSS) .$3299
A49 38625MHz AT &zer.64K CacheSSAB(OK) (DT811399
835 386 33M He AP Size.Award BIOS.32K cache.
4M13 SCRAM on 13MB 32-bit ramcard (CSS) .$3899

FOR PS 2

K72 Plus & Plus Arenet 8blt
K35/37 Cott Arcnet 8bit/16 bit
Kit 25' Armlet Cable 93 Ohm 9062. Coaxial
K08/03 Hub Active 8S/Pasalve e's

$99
$689/219
..425
$289/30

BUS ARCENT
K7I Plus & Plus Arrant 8bit
K36/39 Cnet Arcnet 8bit/16 bit
KO9 8115 Terminator 93 ohms

$129
5119/239
$8

TWISTED PAIR ARCENT
(W38 Cnet Arcnet Adapter 8bit/16 bit

. $129/239

ETHERNET

COPROCESSER & CHIPS

K70 3COM Ether-Link II ili3C503
5395
K77/73 Pigs & Plus Ethernet BbiteW 16 bit $189/299
K32/33 Cnet Ethernet 8bit/16 bit
$179/2119
K9I Plus & Plus Intelligent Ethernet
..
K93 Plus & Plus Ethernet for PS/2-MCA
..Wall
K90 Plus & Plus Ethernet Repeater
.Wall
K56 Ethernet Concentnstor Twisted Pair ...SCull
K10/115 Ethernet (25 .Coble)/)Terminator) ... $30/6
COAX ACCESSORIES
K04/14 BNC TAdapter/Crimping Tool
$6/25
KI3/15 BBC Crimp Connector tor arcnevEtherne66/6
MULTIUSER
$316/16 4165232 for Xenix (OFIPIAST)
. $169/429
K))7 Terminal Wyse-60 with KBD
$469
KI8/17 Computone Serial Ports 4%/8's . $399/599
TOPS
K40 Tops Network Software for Macintosh
to connect to PC, Una. 8Maintosh
$189
K41 Tops Network Software for DOS Systems
to connect to PC. Unix. 8. Mcintosh
$149
K42 Tops Flashcard PC• or Appletalk Network
5199
K43 Tops Netprint PC. shares Appletalk printers $159
OTHER NETWORK
K20 Baton 50 ohms BNC
$8
K80/50 Token Card Compatible WO/Other Wall/399
KS 1/53 Token Ring (IBM) Adapter/Adapter 11 $699/799

M11/12 80287-8-10
$219/239
MO8/09/07 8087-3-2-1
$99/139/189
MI4/15/16/17 80387-16/-20/-25/-33 $339/399/499/599
MI8 80387SX-I6
$319
M20/21 V20-8/10
$10/14.50
M60/61 2764-200/27128-250
54.75/5
M30/31/33 DRAM 64-15/12/10
....$2/2.30/2.65
$132/34 4464-12/10
55/5.50
M40/41/42 256.12/-1W-8
$3 65/3.99/5.50
M45/46 256x4 DRAM -8/.10
$14/13
$170/79 IM Hal DRAM -10/-8 tor Ala &Ma
$13/15
MK1/84 1MB SCRAM Set for CSS 632/980 $299/299
M55 I
MB SCRAM Set for CSS A35
$359
M80/87 SIPP 1MBx9 40/43
$179/199
$181/75 SIPP 256x9 40/43
$51/59
M90/91 SIMM 256x9 for PS/2 Mao 30 -12/-10 .569/79
M89 SIMM 256x980na
$69
M92 SIMM 1MBx9-10 for PS/2 Mod 30-266
..$179
15193/70 SIMM for PS/2 50 ei 601 Max9/2MB101$299/499
M94/95 SIMM IMBx9 tor Mod 70 E61(A21 $259/259
M96 SIMM INDIO for PS/2 sted 80
5279
6197/71 SIMM 2MBx9 (M) for PS/2 70 E61M25499/499
M911/72 SIMM 2MB (A) for PS/2 80 .111/-311 $499/499
MODEMS
(•01 Smarlone 1200 Int wr 'Sitcom
G20/21 Smartone 2400 (nt/Ext
GIO Ever« 1200 w/ Bitcom Int
1211/12 Ever« 2400 Inner
1216 Everex 2400 Int for PS/2
G17/18 Everex 2400 with MNP Level 5muffin
GI9 Enema 9600
Q01 Enema Faxmodem External

xi-

1105/24/65 Clock/Game/Printer Card ..$18/14/14
B15 EMS Card 2MB fo.0 lEverex)
$65
1630 I/0 Card w/P.S.G.0 >MK)
$45
1340 MultiFunction 384K (OK) (DPI)
$75
B50 Multi I/0 w/P.S.C.G FDDC (DTK)
$52
1170 RAM Card 6400/OK, (INK)
$28
B75/76 RS232 (1's. DTK(/lita. DPI)
$20/79
1385 2nd Serial Port Kit for B30 and B50 DTK
.416
1181 Turbo Speed Board 286-I2MHz (Everex)
.$269
ADD-ON CARDS for AT'
CO2 EMS/RAM-3MB (OM lEmme)
$105
CO3 EMS/RAM-8MB (cao um 40(Ever«) .. $299
COS/C06 I/0 P, SIP. S, G Pons (DM)
$35/03
CO? 1/0+ M(.A P.S,G.Mono WI COB Emulaten (DFII$99
COB I/0+ P.S.G Pon.COM1.4 configurable 8:,F8 .449
C10/12 1/0+ (25.1P.101/126,1P)
$49/45
C15 Multifunction 3MB PK) IDA)
5119
C24/25 RS2322's/4's (Da)
$75/99
C31 lad Serial Port Kit for COO 8C29 (OF»
..$20
HARD FLOPPY CONTROLLERS
E04 FOC 2's Run 144M. 12M, 7206.3600
$49
E03 FDC 4's Run 1.44M, 1.2M. 720K, 360K
4In! or 2at 12Ext.w/ (nt Cable for 2drives
Can Co-exist with FDOC or F/HDC
$79
E07 FOC I's Ext or Int. Run 1.44M. 12M, 720K. 360K
Can Co-exist with FDDC or F/HDC
$65
El 1/09 XT• HD controller (WD) WXI/XT-Gen $69/59
El0 xrt HDC Run ST225. 251, DTC5I50
$65
E22 XT. 'ILL HOC W01002A-27)(
$69
El2 A1 H/EDC 2:1 MFM. W01003V-MAA2 (WD) .$109
E41 AT H/EDC Western Digital chipset (Everett) .$89
E35 Al HOC MFM. WO-1003V-MM1 eArD)
..
.599
1E18 AT* UDC MFM,1:1 Interleave, WD1006V-MM1 5119
E19 AT H/FDC MFM.1:1. WD1006V-MM2 ....$129
E30 AT. HOC ES01,1:1 InterteaveND1007.WAH .$179
E3I AT Hit/DC ESDI,1,1 Interleave,WD1007-WA2 $229
E23 AT. RLL Hit/DC WD1003V-SR2
$149
E40 AT. HD SCSI Horst Adapter Bbit for 061
.565
E42 AT. HD SCSI Had Adapter 16 bit (WD)
$439

*

COMPANY
POLICIES:

FLOPPY DISK DRIVES

SCANNERS
YI3 DEI e Handy Image Scanner (H53000+)
Portable Size w/ PC Paintbrush.400DPI ....5199
YI2 DEI e Handy Image Scanner for PS/2
.$279
Y30 OCR for DE1 Handy Scanner for 113
489
Y31 OCR Deluxe Can Bead most Magazine Text
for Y11 DEI Handy Scanner
$299
'27 Genius 8' Handy Image Scanner ... $699
Irl5 Video Catcher Grabs Picture from TV. VCR,
or Camera into Computer Mono Mode (DPI) ..5229
VIO Encres Flatbed Scanner
$1999

D42 Micropolis i375 150MB. SCSI, 23MS, w/C $1499
043 Micropolis 1578 330MB, SCSI. 18ms. w/C $2199
1144 Micropolis 1558 320MB ESDI w/C ...$2099
D46 Maxtor 4380E ESDI 320MB, 29MS w/C ..$2399
1245 Maxtor 2190 150MB, 20,110. w/C
$1699
047/48 Maxtor Issme (ESDI)/(SCSI) ...51699/1799
080/81 CDC ESDI. 6ms. w/ C. 90M8/15oMB$1299/1899
002 CDC-383H 320MB ESDI. 14.5rna w/ C . $2899
D50/51 Seagate ST22520MB Kit/Drive Only $259/219
052 Seagate ST238 0/ Contr.30M13.65ms, for XI' $279
D57 Seagate ST138 vw mounting Kit.30mB.eorns. $329
D58 Seagate ST12520M12,40ms.HH.Drive Only .5249
056 Seagate ST251-140MB28ms, for AT• ....$349
060 Seagate 5T2775 SCS1.60MB.28ms.101 ...5599
D61 Seagate 5T2965 SCSISOMB.28ms,HH ...5659
055 Seagate ST409680mB.25rns. for Kr- ....$639
070 30MB In* 35ms.for Compaq Portable 11-286 .5559
D71 40MB let 28rnalor Compaq Portable 111-286 .5729
D74 40MB lot 29ms.for Compaq 360/5 820E
.$729
075 100MB tat 29ms.for Compaq 360/5 820E $1459
D72 80114B Int 30ms.for Compaq Deskpro 256/386 $919
1)90 Bernoulli Box II 40MB Int. w/ Cont
$1259
095 Pita Hard Card 40MB
$7i9
096 Plus Passport 40MB Removable HD ... $659
097 Passport PC Adapter 8‘ Ruse Klt ....$519
D110/111 CD-ROM 540MB (NEC) Ext/Int $1099/1029
12112 WORM SCSI 200M8 w/ Adapter(Panasonic$2599
D113 Disk Cutrid e400MB for D112
$119
VIDEO DISPLAY ADAPTERS
V01/05 Color Graphic CGMCGA ve/ primer onr0543/45
V20121 Mono Graphic w/P (DTK)/(DFI) ....547/49
V30 EGA Autoswitch.640x480.132col(Everex) ..5119
V32 EGA Autoswitch.640x060.Paradise Chip . 5109
V35 EGA Autoswiah,800x600,Gemini Chip (P&P) $139
V44 VGA 16 Bit.Paradise Chipset (Plus &Plus) . $179
V46 VGA 16 bit (Event:it)
$239
V511 Su rVGA Icrze x768.Tseng Chipset . . $229
FAX & VOICE MAIL & SYNTHESIS
Q21/24 Complete Faxcard 40008/96008 . $259/429
Q23/27 Bigmouth Voice Mail single/multiilin6239/899
Q30 Hearsay Speech Synthesis 8Voice Becognition$129

•IBM, PC, XT, AT, 8PS/2 are trademarks of armadas.' BusInea Machines Corporetlen
•MS DOS 8Microsoft Cr. trademarks of Microsoft Corporation
•All others are trademarks ol their respective comma«

MOUSE & DIGITIZERS

BAR CODE READERS
1'45
Y44
Y43
Y50
Y5I
Y52

BTC Wand & Decoder Emulates Keyboard $319
BTC Slot Reader & Decoder Emulates Kbd $369
Software for BTC Bar Code
$269
Techway 8W4I0 Bar Code Keyboard Ernulator$279
Techway 8W420 RS232/422 Bar Code Reader $299
Techway 8W431) Portable Bar Code Reader
48K Memory of Data Storage
$549
Y56 Techway 8W4354 Line LCD.Programmable 5659
Y53 Techway 8W440 Bar Code Online Reader . 5449
Y54 Techway 8W607 El Bercode aSoftware Package
for printing barcodes
5109
TAPE BACKUP
F10/11 Colorado Mem Sp 40MB Int/Ext
$279/379
E08/09 Irwin lot (120MB 2120)/(150MB 61514799/1199
E23/1/2911 Irwin Est 745 40M0)/)765 60MB) $699/799
F30/31 Irwin AT` Kit (2020 20M13)/(2040 40MB) $439/579
E34/35 Irwin Kit Eel (4200 20MB)/(445A *W64499/729
F40/41 Everes 60MB Int/Ext
$799/899
F42 Everex 150MB lot
$1199
F24/25 Archive 60MB (FT60Ext)/(ST600 Mt) $699/699
F26 Archive ST6OOSS 125MB Int. 5MB/KA ....$899
F60/61 Archive BOMB (VP601Int)/(VP6OE Eel) $899/1099
F62/63 Archive 15540E 40MB)/(5550180MB)
$549/579
KEYBOARDS
101/04 BTC (84 keys)/(101 keys)
102 101 Keys Enhanced. Click
Ill Chicany 101 keys
120/16 101 Keys KeyTronic/Mai Switch
131/32 Keyboard Drawer tabletop/undeftable

Fortune 1000, government,
university PO'swelcome.

N
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$99

YOI A Genius Mouse GM6X Serial w/Driver
Y20 Genius Mouse GM6000 Df. Halo Ill.
Hi Res, 350DPI, 200-800 Dynamic DPI
55
1(25 Genius Mouse GM-112 for PS/2
$65
V03/05 Logitec Mouse Serial/Bus
$69/75
YO6 Logitec HI-Res Mouse Bus
$95
V22 Genius Digitizing Tablet GT-1212A
Summagraphic Compatible, 125412.
Or. Halo Ill. 1005 lines/inch. works with Autocad $299
Y26 Summasketell 12,12- (Summagraphic)
..$379

ot responsible for typographIml errors. Prices are subject lo change without prior notice. These prices apply to mail orders only. Minim umorder
is 150.00. 03.00 handling lee on each package. Shipping fee is extra Bpaid by customer. COD orders please add 03.00 extra for each package.
All returns must get an RMA N. All AMA NS can only be used one lime vyithin 14 days of issue date 8can not be used for any other hems beside
authorized return items. Shipping back fee must be prepaid by customer. All return items must come back with manuals 8packaging intack lo
resaleable condition. Unauthorized returns 8refused shipments are subject to 10% or 110 reslocking fee whichever comes larger No refund, only
repair or replacement on defective or incompatible items after 20 days from the date of shipmenr. All refunds based on the con of Item(s) only (less
shipping, handling, insurance, and sureharge). Il Will also be subject to aminimum of 510 or 10% restmking charge whichever comes larger. 90
days warranty on all items except Il specified otherwise. 3% surcharge on Mastercard and Visa.
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$59
599/115
$65
$129/169
$219
$169/210
$Call
$29

D01/02 Fujitsu 360K For Xr/AT• (Rails:55) ..565/68
003/05 Fujitsu (1.2MB Grey Flate)/(1.44MB Kit) 580/85
DIO/it Tear: 360K (XT• blearier. gray) ...$72/76
012 Tea. 12MB Gray Plate
$85
D13/15 Tea. w/ Mounting Kit 720101.44MB ...$79/89
020/1)22 Toshiba 720K with Mounting Kit/No 8479/75
D21/23 Toshiba I.4M with Mounting Kit/No Kit $89/84
030/32 Est 1.44M/720K (w/containo contr) $249/199
D35 External 11M/360K for Toshiba laptop ..5249
HARD DISK DRIVES

ADD-ON CARDS for

SWITCH BOX

PO4 EMS 4M11 OK ereree)
$319
P19/20 Est 360K for (PS/21/(PS/2M30.286) . $179/219
P16/17 Est I.2MB for (PS/2)/(PB2M30-286) $199/259
P45/46 Eral 1.44MB for (PS/2)/(PS12M30-286) 5269/299
P50/51 Irwin 40MB Tape Da w/ Adapt Int/Ext $599/759
P56/57 Archive 60MB Tape Dru VFW Int/Ext 1999/1199
P2I/27 HD int, for Model 30 (CMS) 20MBrsoMB$399/479
P22B/26 HD int, tor model 50 (CMS) 40/65MB $599/999
P35 60MB lut zrrns HD for Model 50z. 70 (CMS) .$999
P24/28 HI) ESD1, for Mod 60.80 70/115MB .5899/1359
P30 60MB HD 23res for Model 60 (Priam) ....5799
P3I/32 HD ESDI. 2Orns. for Model 60,60 )P...I
130MB/330MB
$1799/2699
P40 CD ROM seomB (NEC)
$1199

$45/55
$95
$60
$65/69
549/35

TO I/02 2Way (2CN313F.10825F)/(ICN36F,2DB25F$16/18
T03/04/11 2Way () CN36F)/(3 0025F)((3 GB9P520/20/20
TO5/06 2Way Cross (a 00259/(4 CN36F) ...$35/35
Tb O 2Way 2-9 Pin F82-5 Pin F(Monitor, KBD) ...$35
T07/08 2Way m FUI 1F)/(3 R.145P)
$30/30
P70/712 Way/4 Way (Monitor 8. Kbd) for PS(2
535/50
T12/13/16 4Way (5CN36F)/(5DB25F)/(50B9F) $35/35/35
TI4 ABCD Multiserial (412B25M.11DB25F) ....545
TI5 4Way (4CN15F. I
DB25F)
$45
120/21 4Way ISFUttF)/(SRMSF)
$50/50
TI8/19 W Type 2in-3 out (DB25F)/(CN36F) .. $55/55
T3I/33 Printer Buffer 256K Parallel/Serial . $199/269
T40/41 4Way Auto-Scan Switch, Parallel/Serial $129/149
T39/32 8Way Auto-Scan Switch. Parallel/Serial $179/199
T50/51 Converter (Par so Ser)/(Ser to Par) ...
569/69
PRINTER CABLES ADAPTERS
501/12/73/74 Printer a/10115725' .
.$7/12/20/30
N53/54 e to HP Laser Printer from AI/XP .$15/15
NO4 6' Centranic 36P NI/M Parallel arachbox ..810
539/37 DB25E-0536M/DB25M-CN36M
..1448
N36/38 DB25F-0536F/DB25M-CN361, ...$8/8
SERIAL CABLES ADAPTER
NOS/06
544/45
N90/91
N80/81
582/83
NO2(77
578/79
NO3/70
571/72
N16/19

e Modem Cable 0025 P.M XT./AT. ...$7/7
Serial Adapter DB25fAiDB9F/DB25FiDB9M $5/5
Adapter DB25M.OB9M/DB25F.DB9F ...$5/5
Adapter R111.DB25/RJ11.0139
$7/7
Adapter R.145.0025/FD45.1:189
59/9
DB25 M/M Serial Switchbox 6115' ... $7/23
DB9 M/M Serial 8monitor switchbox 6/1557/23
DB25 M/F Serial Extension 6115' ... $7/23
01125 M/F Serial Extension 28(50'
..530/45
2nd SP Connector (for DTK1 XT./AT. 57/7
DRIVE CABLES/ ADAPTERS

509/13 XT HI) Cable/AT
('abler, .. $7/10
N20/21 FOC Cable XT./AT.
$5/5
565/64 YTwin Drive Power Adapter 5.25./3.8 $7/7
566 5.25" to 3.5" Drive Power Adapter
$7
555 SCSI Flat Cable (IGCsOrIGGS0)
$12
567 External Floppy Drive Adapter for 2drives $25
568 401034 Pin Floppy Adapter for PS/2
$X111
MONITOR 8. KBD CABLES
517/14 DB9 AVE Monitor Extension 6718 ... $7/10
P14 6' PS/2 Monitor Eat Cable mign density 089 $14
P05/06/07/13 6' VGA Adpter Cable
for Mitsubishi/Sony/Sarnsung/NEC .$20/20/20/20
N11/50 Monitor (Power Cordp(Adapter)
17/7
N51 6' Monitor/PC Power Adapter Cable . .$7
N52 6' Monitor Power Extension Cable .. .$7
N18/10 Keyboard Ext. Cable 8/10
$7/111
569/P12 PS/2 Kbd Cable AdapterrExtensen
512/15
GENDER CHANGRS
540/41 1.019
542/43 01125 M-M/E-F
548/49 Centronics 36P NI-M/E-E
• NULL MODEMS
546/47/57
595/96/97
560/61 6'
N60/61/62

0/125 551 Adapter M.M/F.F/M.F $10/10/10
1)119 NM Adapter M-MrF.frM.F ..$8/8/8
Null Modem Cable 0025 MM/F-P .512/12
DB25 NM Cable fa.WF.F(M.F .$12/12/12
OTHER WIRINGS

515 Power Supply Cord
$7
526 Jumper Bus 0025 M/F
$10
530 RS232 Mini Tester with LEDs 0025 Me .41(1
529/25 RS232 (Breakout Box)/(Surge Protector)
140/7
POWER SUPPLIES & UPS
J01/10 UL Recognized (150W XT•)/(200W AT.) $49/69
J11 200W Baby AT. UL Recognized
$69
JOS 150W Replacement tor Compaq Portable 1 ..$239
306 270W Replacement for Compaq Deskpro ...5299
340/41 Safe UPS 250W/500W/1200W ..5299/559/959
223/26 American Power UPS 300W/600W 5399/799
J50/51/52 Tripplite 319W/450W/750W .$289/369/529
J30 Pone,. Center «¡Sorge Protectore Outlet UL 4411
331 Surge Protector Strip 6Outlets
$12
MONITORS
102 Samsung Mono TOS, 12-,
$99
11.94 Samsung Mono le Flatscreen Paperwhite .5159
110/20/21 Sannungle RGEOEGANGA .$239/349/389
1-35/34 Quimax Mono 14" Amber/Ratscreen $129/149
140/46 Quimax 14' EGA/Multiscan
$369/499
1.39/30 ()aims VI:A te- Color/Mono .. $399/179
130/33 NEC Multisync 21630
$579/699
155/56 Multiscan 14' Color Seiko/Mitsubishi $599/599
L57 Cable connects L56 to PS/2
$45
CASES
1102/H01 88 (turbo 2buttonpislide In)
$39/33
H10/11 286 Baby/Al' Sue
$59/69
HI4 386 Upright Case w/ PS 6HH Openning
.5259
H20 External Drive Case 2FIH. w/ 60W Power ..585
ACCESSORIES
ROI Joystick
$17
1603/1604 MS DI)S 3.3/4.01
$79/89
850 10 Piece PC Tool Kits wth Zipper Case
.318
R54/51 Adj. Moon. Arm/Vertical CPU Stand 589/14

COMPUTER EXPERT, INC.
1501 Broadway. Suite 2605, New York. N.Y. 10036
(212) 840-2010 (212) 840-7871 Fax: (212) 9214172
Dealer Hot Line 212) 840-2625
These are mail order prices! (NY): Retail (212)391-4397

September 20, 1989
Byte Magazine

$5/5
$5/5
$11/8

West Coast: L A-, CA.-(818)288-6658
Canada: Vancouver-(604)929-3822
•FOB NY and LA offices
•Canadian pace. have to be booted separately by Vancouver oaks

Circle 532 on Reader Service Card

PERFORMANCE PRICE SERVICE
FIND THEM ALL AT ON LINE COMPUTER

ON LINE 386
MULTISYNC COLOR SYSTEM

ON LINE 286
MULTISYNC COLOR SYSTEM
12 MHz Motherboard
80286 -12 CPU
Seagate 20MB Hard Drive

•
•
•
•
•
•
•
•
•
•
•
•
•

1:1 Interleave Hard Drive Controller
1.2 MB Floppy
1MB RAM (Expandable to 4MB)
2Serial Ports • 1Parallel Port •1Game Port
8Expansion Slots •200w Power Supply
101 Key Keyboard •Reset Button
14" VGA Multisync Monitor •Keyboard Lock
VGA Multisync Graphic Adapter Card
Clock/Calendar with battery backup
Socket for 80287 Math Coprocessor

20 MHz Motherboard
80386 - 20 CPU
Seagate 40MB Hard Drive (28ms)
1:1 Interleave Hard Drive Controller
1.2 MB Floppy
1MB RAM (Expandable to 16MB)
2Serial Ports • 1Parallel Port • 1Game Port
8Expansion Slots •200w Power Supply
101 Key Keyboard •Reset Button
14" VGA Multisync Monitor •Keyboard Lock
VGA Multisync Graphic Adapter Card
Clock/Calendar with battery backup
Socket for 80387 Math Coprocessor

COMPLETE SYSTEM ONLY

COMPLETE SYSTEM ONLY

$1895

$2795

BOTH SYSTEMS COME WITH A LIMITED 2YEAR WARRANTY

On Line Computer is afull service store serving the public for more than 6years. We carry a
large assortment of software for: IBM (and compatibles), Atari, Macs, & Commodore 64. We also
carry afull line of supplies & accessories at low prices.
QUANTITY DISCOUNTS FOR SCHOOLS AND CORPORATE ACCOUNTS
AUTHORIZED DEALER FOR:

a-

AT&T

AlATARI.

Ovie SAMSUNG
luØ

InformatIcm Systems

AT&T STARLAN AND NOVELL NETWORKING

ON LINE

COMPUTER

STORE WIDE SAVINGS ALWAYS AVAILABLE AT TWO CONVENIENT LOCATIONS:
280 Main Street (RT 28)
Colonnade Building
North Reading, MA
Across from Atlantic Plaza

(508) 664-1110
Circle 558 on Reader Service Card (DEALERS: 559)

450 South Broadway
Newman Plaza
Salem, NH
Next to Newman Ford

(603) 894-6314
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Entry-Level Word
Processor Features
Multilaunching
M ew Horizons' Word111 Maker, an entry-level
word processor for the Macintosh, is now available in a
multilaunch version, allowing several users on anetwork to use the program
simultaneously.
WordMaker is compact
enough to run off asingle disk
if your Mac doesn't have a
hard disk drive. Its features
include aWYSIWYG
display, print merge, multipleline headers and footers for
left and right pages, color,
multiple document support,
and a100,000-word spelling
checker. You can also wrap
multiple lines around irregularly shaped graphics.
The program supports all
available system fonts. It supports only one column, but it
can read and write MacWrite
files and is compatible with
PageMaker. WordMaker runs
on the Mac 512KE or higher.
Price: Single-user version,
$124.95; multilaunch version
available only through site
licensing.
Contact: New Horizons Software, Inc., P.O. Box 43167,
Austin, TX 78745, (512)
328-6650.
Inquiry 1008.

MNP Software Now
Includes More
Utilities

M

agicSoft's MTE 2.1 is
acommunications program that adds Microcom
Networking Protocol error
control and data compression
(to MNP 5) to ordinary
modems. New add-ons now
allow special terminal emulations and file transfer protocols that are necessary for
mainframe and CompuServe
communications.
80NE-16
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t
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Irt

Word Maker

What Macintosh word proce -iI—
WordMaker pscks power and
Word:
in afriendly,
peirnoonaf.l.wwen
word processore.n1
h

only the features you need to quickly create an
pont. WordMaker is streamlined for speedy
handling of the things you write.

Check Spelling
performence

Change to:

perforrnanre

perforce

Ease d use
WordMaker means simplicity. In aworld of p
everything, WoniMaker offers arefreshingly,
environment. By focusing on just word prom
Fier

WordMaker uses apull-down menu for search-and-replace
and other word processing operations.
MTE 2.1 lets all modems
appear to be an MNP modem,
while also doubling the data
rate, according to MagicSoft.
Price: MTE 2.1, $79; new
add-ons, $19.
Contact: MagicSoft, Inc.,
P.O. Box 396, Lombard, IL
60148, (312) 953-2374.
Inquiry 1002.

Networking from the
Field with GRiD

T1

he FieldNet series is a
wide-area-network
store-and-forward system
designed to link field-service
personnel with portable computers to office-based
networks.
It operates on Banyan's
VINES network operating systems as aUnix service.
GRiD software replaces the
protocol and application
layers.
The resulting software lets
traveling professionals do
batch processing when they
can get access to atelephone
line. The FieldNet Secretary
function compiles all the necessary information in aform
for quick processing.
FieldNet servers are available in three models. The 20MHz 80386 and the 80386SX
both support six (standard) to

BYTE •NOVEMBER 1989

12 (optional) modems. The
FieldNet/EXP (a GRiDCase
1535 EXP laptop) is for oneto-one communications in the
field.
Price: FieldNet/386,
$25,950; FieldNet/EXP,
$21,450; FieldNet/SX,
$19,450; GRiDMail Plus,
$175; FieldNet API, $1950
per developer.
Contact: GRiD Systems
Corp., 47211 Lakeview Blvd.,
P.O. Box 5003, Fremont, CA
94537, (415) 656-4700.
Inquiry 1009.

Express Your
Opinions Honestly at
Board Meetings
ou're at the board meet' ing or presentation, and a
fellow worker is presenting
the marketing strategy for the
company's next big product.
You know the person worked
long and hard on the presentation, but your experience
tells you the strategy will
surely fail. The president asks
the group what they think
about the strategy. What do
you do?
A company called Option
Technologies thinks it has the
answer for ensuring 100 percent honest feedback for business questions with political
baggage. OptionFinder consists of asoftware program

and keypads that let meeting
attendees respond to up to 52
items developed before or during the meeting. You can present questions, which can be
projected on awall with a
video projector, in several
forms: yes or no; traditional
rating scales; true/false; and
multiple choice. You can connect up to 120 participants.
OptionFinder works on the
IBM PC with 640K bytes of
RAM, DOS 3.2 or higher,
and two floppy disk drives or
ahard disk drive.
Price: Software, $89.95;
eight keypads and software
driver, $1325; eight additional keypads, $800.
Contact: Option Technologies, Inc., 200 Carleton Ave.,
East Islip, NY 11730, (800)
645-2287 or (516) 277-7000.
Inquiry 1011.

CodeTrack Shames
Software Pirates

A

program for software
publishers and other businesses fights the illegal duplication of software programs
with the weapon of embarrassment. The first time you
run an application called
CodeTrack, it runs you
through aregistration procedure. To qualify for customer
support, you must send aregistration card to the respective
software publisher and quote
the serial number and password for each call.
What CodeTrack does is
display in big, bold letters on
the IBM PC's screen the customer's name every time the
program or acopy of it
executes.
Price: $195.
Contact: EliaShim Microcomputers, Inc., 520 West
Hwy. 436, Suite 1180-30,
Altamonte Springs, FL 32714,
(407) 682-1587.
Inquiry 1012.

THE

has slashed prices
on all of our printer
and typewriter
ribbons up to 50%.

RIBBONS!
DEALER INQUIRIES ARE INVITED

Buy direct from the manufacturer and save!!
NYLON RIBBONS
NO.

DESCRIPTION

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570

ANADEX 9500
APPLE IMAGEWRITER 4 COLOR
APPLE IMAGEWRITER LO
BROTHER 1409
BROTHER 1509
BROTHER HR 15
CANON A 1200
CENTRONICS 101
CENTRONICS 350
CENTRONICS 6000
CENTRONICS 704
CENTRONICS M 150
CITIZEN 120 D
COMMODORE MPS 801
COMMODORE MPS 803
C. ITOH 8500
COMREX 420
DATA GENERAL LP 2
DATA PRODUCTS 8010
DATA PRODUCTS 8020
DATA PRODUCTS B 300
DATA PRODUCTS B 1000
DATA PRODUCTS M 200
DIABLO HT II
DIGITAL LA 30
DIGITAL LA 34
DIGITAL LA 120
EPSON ERC 03
EPSON LO 800
EPSON LO 1000
EPSON LO 1500
EPSON LO 2500
EPSON LO 2550
EPSON LX 80
EPSON MX 80
EPSON MX 100
FUJITSU DMPG 9
HEWLETT PACKARD 2631
BM 1
/ "HARMONICA
2
BM 3
/ "HARMONICA
4
BM 3262
BM 5211
BM 5242 LG. HANDBAG
BM 5256 SM. HANDBAG
BM BASEBALL BAT
BIl PROPRINTER
BM PROPRINTER XL
BM SILVER $ CUP

PRICE EACH

NO.

4.25
9.25
17.00
5.00
5.70
4.50
3.70
4.15
9.30
9.10
4.95
2.91
4.95
3.50
3.82
3.10
7.55
5.50
4.50
5.50
5.50
7.15
4.20
3.25
3.00
3.20
3.85
3.00
3.80
4.90
3.60
4.95
5.25
2.75
3.80
4.90
4.30
12.00
4.25
4.58
6.25
4.80
3.50
2.75
14.50
4.15
4.95
195

580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
965
960
970
980

DESCRIPTION
IDS 3
4 "BLACK
/
IDS 3
4 "PROCESS
/
MANNESMAN TALLY MT 85
MANNESMAN TALLY MT 86
MANNESMAN TALLY 160
MANNESMAN TALLY 180
NCR 2140
NCR 499
NEC 3500
NEC P 2200
NEC P 5
NEC PINWRITER P2
NEC PINWRITER P3
NEC SPINWRITER 5500
OKIDATA 182
OKIDATA 292
OKIDATA 293
OKIDATA 393
OKIDATA MICROLINE 80/82
OKIDATA MICROLINE 84/94
PANASONIC 1090
PANASONIC 1524
PRINTRONIX P 300
OUME I3/5
OUME IV
RADIO SHACK 3/5
RADIO SHACK 6/8
SEIKOSHA SP 1000
STAR NX 10000
STAR MICRONICS NB 15
STAR MICRONICS NX 10
STAR MICRONICX NX 15
STAR MICRONICS SD 10
STAR MICRONICS SD 15
TALLY MANNESMAN 1000
TELETYPE 43
TEXAS INSTRUMENTS 850
TEXAS INSTRUMENTS 860
TOSHIBA 1350
TOSHIBA P 321 SL
TRITEL/DATA ROYAL
WANG BEARCLAW

Circle 557 on Reader Service Card

NO.

4.58
10.50
5.00
5.84
5.00
5.42
4.55
6.00
4.60
5.90
4.20
4.30
5.00
3.75
4.20
6.00
5.45
19.00
1.35
3.34
4.50
6.00
6.00
3.00
4.40
4.10
3.25
4.30
5.00
6.50
3.95
5.75
6.00
7.00
3.50
5.85
3.95
5.00
3.20
5.00
3.67
7.00

1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150

MULTI STRIKE RIBBONS
1000
1010
1020
1030

BROTHER HR 15
COMMODORE 1526
DIABLO HT II
IBM DISPLAYWRITER

516-767-0178
800-645-6113
FAX 516-767-0585
103 HARBOR ROAD

PRICE EACH

PORT WASHINGTON, NY 11050

3.55
4.50
2.25
7.00

DESCRIPTION

PRICE EACH

IBM 6240
MANNESMAN TALLY SP. 80
NAKAJIMA
NEC SPINWRITER 5500
NEC 3500 FLIP
OLIVETTI ET121
OUME I3/5
OUME II
OUME IV
RICOH 1300/1600
WANG 5
XEROX 610

195
4.50
3.40
3.16
6.00
4.00
1.95
2.65
3.15
3.10
2.60
3.17

CORRECTABLE RIBBONS AND
LIFT OFF TAPES
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600

ADLER 1010/5010
BROTHER ENI 200
BROTHER AX 10-12
BROTHER 701
CANON AP 100
DAISY WHEEL LOT SUPER DRY
BM WHEELWRITER
BM WHEELWRITER LOT
BM SELECTRIC II
BM SELECTRIC II LOT DRY
BM SELECTRIC II LOT TACKY
BM SELECTRIC II TECH III
BM SELECTRIC II CUT
BM ACTIONWRITER
NAKAJIMA
OLIVETTI LEXICON LOT
OLIVETTI ET 121
OLIVETTI 111/115
OLIVETTI PRAXIS
OLIVETTI PRAXIS LOT
OLYMPIA ESW 3000
PANASONIC RKT 40
ROYAL ALPHA 600
SHARP IX 400/500
SILVER REED EX 42/44
SILVER REED EX 42/44 LOT
XEROX 610
XEROX 610 LOT
XEROX 610 LOT DOUBLE PASS
XEROX 6010
SHARP PA 3100

3.45
2.50
2.72
3.85
3.00
.60
3.30
2.90
1.50
.60
.60
2.10
80
2.50
2.68
1.00
2.55
4.00
2.50
.90
3.15
3.00
2.61
3.55
2.25
.90
2.35
.90
1.25
4.80
3.25
*$.5.00 shipping and handling charge on all orders under $50.00
For orders over $50.00 actual freight is charged.

.111

MOLTY STRYK CORPORATION
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SOMMA
WARE
The PC-Based LAN
total accounting
solution.
Ideally suited for manufacturing
and distribution operations.

,
PS/2's®AM HP's.

AND YOUR XT s,

Start with SUMMANET, the most powerful
operating system available.
Based on the QNXx operating system, SUMMANET is the
heart and brains of the SUMMAWARE package. And it's lean
and quick, taking up amere 148K. SUMMANET is capable of
supporting 512 disk drives with virtually unlimited storage.

SUMMAWARE contains the most powerful networking and operating system on the market today.
It is designed to bring more power to your computer network,
no matter what type of IBM or IBM compatible you use. So
you're not limited to the hardware you can use with SUMMAWARE. SUMMAWARE runs on any mix of machines, either
standalone or in anetwork. With SUMMAWARE you get
the power, expandibility and flexibility not found in other
operating systems.

Built-in features for increased office efficiency.
• SUMMADATE allows you to keep track of all your appointments and the appointments of your associates.
• SUMMAMAIL is the solution to your electronic mail
problems. It allows you to send normal, confidential,
encrypted or registered messages to any and all on your
network. High security and fast-efficient communications, across the hall or around the world.

MULTI-TASKING
SUMMAWARE's speed in switchtime, changing from one
program to another, is unsurpassed. And it does not require
adedicated file server.
MULTI-USER
With SUMMAWARE you have the power to spare and the
power to share. All programs, data and resources such as
printers, terminals, modems and CPUs can be shared across
the entire network. And it can support up to 255 nodes.

1

Add SUMMACOUNT, apowerful distribution and
manufacturing accounting system.
Suited to diverse businesses with varying levels of accounting
complexity, SUMMACOUNT is based on MCBA® Accounting
Software, the recognized leader in accooting software.
Optional additional packages include: word processing, spread sheet programs and a4GIJData Base
Management System. Call SUMMA for in-depth
information on the SUMMAWARE family.

t

MULTI-WINDOWING
SUMMAWARE uses standard windows so it is easy to learn,
easy to use. On-screen help is always just one keystroke
away. View up to four processes operating concurrently.
TRULY DISTRIBUTED PROCESSING
SUMMANET features 100% distributed processing, 100%
oack-up and resource sharing across the entire network. Any
computer on your network can make its disks, printers, serial
ports and CPUs available for all tasks.

H 1I
ti

IBM XT, AT 8. PS/2 are registered trademarks of International Business Machines. ONX is aregiseed tea
HP is aregistered trademark of Hewlett-Packard Co. MCBA is aregistered trademark of MC If, Inc

80NE-18
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215 East Water Street, Syracuse, NY 13202
Call Toll-free: 1-800-255-1133 Ext. 320
ark of Quantum Software Systems Ltd. The UNIX Operating System is aregisteretrademark of AT&T.
mmaDate and SummaMail are licensed software products from Quantum Software Systems Ltd.
Circle 566 un Reader Service Card

IF YOU ARE LOOKING FOR QUALITY,
RELIABILITY, AND SERVICE

-

LOOK NO FURTHER!!! WE ARE
PC-PLUS TECHNOLOGIES, INC.
We accept MasterCard, Visa, American Express, and Discover (no surcharge)
PC-PLUS XT 8088-12

PC-PLUS AT 286-12

PC-PLUS 386-20

PC-PLUS 386-25

•4.77112 MHZ Motherboard
•Phoenix Bots
•8 Expansion Slots
'150 Watt Power Supply
•640K of Memory
•360K Floppy Dove
'12 Monochrome Monitor
•Monographies Card (Hercules Compatible)
'Parallel-Senal-Game Ports
•Clock Calendar
•101 Key Keyboard
'MS DOS 4.01 8 GWBasic
'2 Year Warranty

•6/12 MHZ Motherboard (0 wait stale)
•Phoenix Bios
•8 Expansion Slots
•Landmark 159 MHZ
•220W Power Supply
'640K of Memory (exp. to 4MB)
•1.2MB 5.25' or A 1.44MB 35" Floppy Drive
•12" Monochrome Monitor
•Monographies Card (Hercules Compatible)
•Parallel-2 Serial-Game Ports
•101 Key Keyboard
'MS DOS 401 8 GWBasic
•2 Year Warranty

•6/20 MHZ Motherboard
•Supports 80387 Math Co-processor
'8 Expansion Slots
•landmark 267 MHZ
•220W Power Supply
•1024 of Memory (Exp to 8MB)
•12MB 5.25" or A 144MB 35" Floppy Drive
'12' Monochrome Monitor
•Monographies Card (Hercules Compatible)
•Parallel-2 Serial-Game Pons
•101 Key Keyboard
•MS DOS 401 & GWBasic
•2 Year Warranty

•6/20 MHZ Motherboard
•32K Cache Memory
•8 Expansion Slots
•Landmark 433 MHZ
'220W Power Supply
•1024K of Memory (hop to 8MB)
•1.2MB 5.25" or A 1.44M8 35' Floppy Dove

$889

$699
•20MB
•20MB
'40MB
•65MB

Seagate
Seagate
Seagate
Seagate

Hard
Hard
Hard
Hard

Drive
Drive
Drive
Drive

$969
$1019
$1129
$1219

Hard
Hard
Hard
Hard

Drive
Drive
DIPM
Drive

$1159
$1189
$1299
$1389

XT EGA Color System

Seagate
Seagate
Seagate
Seagate

Hard
Hard
Hard
Hard

Dove
Drive
Drive
Drive

Hard
Hard
Hard
Hard
Hard

Drive
Drive
Drive
Drive
Drive

$1229
$1279
$1399
$1489
$1669

•20MB
•30MB
•40MB
•65MB
•80MB

•20MB
'30M8
'40MB
'65MB
•80MB

Seagate
Seagate
Seagate
Seagate
Seagate

Hard
Hard
Hard
Hard
Hard

Drive
Drive
Drive
Drive
Drive

$1629
$1679
$1799
$1889
$2069

286-12 VGA Color System

$1399
$1429
81539
$1629

TOLL-FREE
TECHNICAL SUPPORT

'20MB
•30MB
•40MB
•65MB
•80MB

Seagate
Seagate
Seagate
Seagate
Seagate

Hard
Hard
Hard
Hard
Hard

Drive
Drive
Drive
Drive
Drive

$1879
$1929
$2049
$2139
$2319

MONEY-BACK
SATISFACTION
GUARANTEE

Seagate
Seagate
Seagate
Seagate
Seagate

Hard
Hard
Hard
Hard
Hard

Drive
Drive
Drive
Drive
Drive

386/25 Mono
$1999
$2049
$2169
$2259
$2439

386-20 EGA Color System
•20MB
•30M8
•40MB
•65MB
•80MB

•20MB
•30MB
•40MB
•65MB
'80MB

•20MB
'30MB
•40MB
'65MB
•80MB

Hard
Hard
Hard
Hard
Hard

Drive
Drive
Drive
Drive
Drive

$2389
$2439
$2559
$2649
$2829

•20MB
•30MB
•40MB
•65MB
'80MB

Hard
Hard
Hard
Hard
Hard

Drive
Drive
Drive
Drive
Drive

$2529
52589
$2709
$2799
$2979

2 YEAR
LIMITED WARRANTY

Hard
Hard
Hard
Hard
Herd

Drive
Drive
Drive
Drive
Drive

$2949
$2999
$3119
$3209
$3389

$2989 „nth

Seagate
Seagate
Seagate
Seagate
Seagate

Hard
Hard
Hard
Hard
Hard

Drive
Dries
Drive
Drive
Drive

$3389
$3389
$3509
$3589
$3779

386-25 VGA Color System

$2289 with:

Seagate
Seagate
Seagate
Seagate
Seagate

Seagate
Seagate
Seagate
Seagate
Seagate

386-25 EGA Color System

$2039 with:

Seagate
Seagate
Seagate
Seagate
Seagate

386-20 VGA Color System

$1529

$1099 with:
•20MB
'20MB
'40MB
•85MB

Seagate
Seagate
Seagate
Seagate
Seagate

$1279 with

$859 with:
Seagate
Seagate
Seagate
Seagate

•20MB
•30MB
•40MB
•65MB
•80MB

$2599

386/20 Mono

286-12 EGA Color System

XT CGA Color System

•20MB
•30MB
•40MB
•65MB

$1649

286/12 Mono

XT Mono

•Monographies Card (Hercules Compatible)
•12* Monochrome Monitor
'Parallel-2 Serial-Game Ports
•101 Key Keyboard
•MS DOS 40t 8 GWBasic
•2 Year Warranty

•20MB
'30MB
'40MB
•65MB
•80MB

$3239 with:

Seagate
Seagate
Seagate
Seagate
Seagate

Hard
Hard
Hard
Hard
Hard

Drive
Drive
Drive
Drive
Drive

.$3589
$3639
$3759
$3849
$4029

QUALITY AND
RELIABILITY

TWO-YEAR WARRANTY
PC-PLUS TECHNOLOGIES
CALL TOLL FREE 1-800-422-4947
Loft Plaza U 65 Southbridge Street U Auburn, MA 01501
PHONE: (508) 831-9826 al FAX: (508) 799-9941
Circle 561 on Reader Service Card (DEALERS: 562)

PAYMENT TERMS :
We accept MasterCard. VISA, Am Ex., Discover, Certified Checks, Money Orders. Personal Checks (allow 7-10 days for processing). We also accept Corporate, Equivalent,
Governmental PO.'s.
'Massachusetts residents add 5% sales tax.
'Prices subject to change without notice
Maw ,
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ENGLAND

Explore the
Universe on Your
Macintosh Desktop

C

mina Software calls
Voyager 1.2 a"desktop
planetarium" because it recreates the features of aplanetarium on the screen of your
Macintosh. With the program,
you can view the sky of the
past, present, and future;
simulate the motion of the
planets; or travel across the
solar system.
Voyager gives you three
views of the sky. The Star Atlas View lets you explore the
heavens from pole to pole,
using your screen as awindow into alarge star atlas.
Local View displays the sky
and horizon from an earthbound location of your
choice. It changes with the passage of time and the seasons.
Finally, the Celestial Sphere
View displays an entire hemisphere of the sky.
Written in MacForth and
assembly language, Voyager is
the fastest commercial astronomy program available, its
maker claims. At its heart is
adatabase of some 14,000 objects, including the 9100
stars in the Yale Bright Star
Catalog, 3000 deep sky objects, 88 constellations, 1600
binary stars, and 160 variable stars. A real-time rotating
earth will show asolar
eclipse path across the surface
of the earth, and lunar
eclipses can be shown with the
moon passing through the
earth's shadow.
The Voyager window is resizable, to take advantage of
large-screen monitors, and
you can save any screen display
as aMacPaint document.
Voyager runs on the Mac Plus
and higher and requires 1
megabyte of RAM and one
800K-byte floppy disk drive.
Price: $124.50.

80NE-20

Pluto and the outer planets from 55 astronomical units
as displayed by Voyager 1.2.
Contact: Carina Software,
830 Williams St., San Leandro, CA 94577, (415)
352-7328.
Inquiry 1003.

CD-ROM en Masse
Made Simple

Y

ou and seven colleagues
can simultaneously use
any of Hewlett-Packard's
CD-ROM information products through aMicrosoft or
Hewlett-Packard OfficeShare
network with the HP
LaserROM/LAN.
It includes a51
/-inch4
form-factor, half-height, CDROM drive and Microsoft
Extensions software. The drive
attaches like any other peripheral device. The retrieval
software must reside both at
the server and at each
networked PC.
Price: HP 3000 version,
$3935; HP 9000 version,
$3335.
Contact: Hewlett-Packard
Co., Customer Information
Center, Inquiry Fulfillment
Department, 19310 Pruneridge Ave., Cupertino, CA
95014, or phone HP sales office listed in your telephone
directory's white pages.
Inquiry 1005.
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Stop Squinting at
Phone Lists

C

omplementary Solutions
developed TeleMatePhone Book for companies
that have acomputer on most
desktops but still distribute
phone lists the old-fashioned
way—on acomputer printout
that's often outdated by the
time it reaches your desk.
TeleMate-Phone Book lets you
put aphone directory on your
PC or network that you can
pop up in an application
when you need to call someone
in your company.
TeleMate-Phone Book lets
anyone in acompany access
the phone list. However, only
the system administrator can
make changes to it, preventing unauthorized edits. The
program provides fields for
name, job title, extension, department, division, cost center, company, and mailing
address. Other fields are
provided for alternate phone
numbers and comments.
You distribute the inquiry
disk on your LAN or, if your
office isn't networked, via
disk. The inquiry disk automatically updates only those
numbers that have changed
since the last update. The
program can search by partial
name, extension, and
department.

TeleMate-Phone Book is a
TSR program that needs 30K
bytes of RAM on your IBM
PC with ahard disk drive and
DOS 3.0 or higher. The administrator module needs
340K bytes of free RAM.
TeleMate-Phone Book is compatible with any DOS-compatible network and comes in
two versions: asite license
and asingle version for a
switchboard operator.
Price: Single-user version,
$299; site license, $799.
Contact: Complementary
Solutions, Inc., 4470 Chamblee-Dunwoody Rd., Suite
202, Atlanta, GA 30338,
(404) 454-8033.
Inquiry 1007.

Banyan Makes
VINES/386
MCA-Compatible

A

new version of
VINES/386, which includes Unix under the
VINES 3.10 network operating system, lets you use
Micro Channel-based systems
as file servers. Banyan simply added Micro Channel architecture device drivers.
The immediate technical
advantage of VINES/386 on
MCA is better 16-Mbps
Token Ring performance than
is possible by using IBM PC
ATs with 16-Mbps Token Ring
hardware, Banyan says.
VINES/386 for ATs (as well as
the version for Banyan's proprietary file-server hardware)
already takes advantage of
32-bit central processing and
32-bit memory addressing—
something only NetWare/386
can do.
Price: $4995.
Contact: Banyan Systems,
Inc., 115 Flanders Rd.,
Westborough, MA 01581,
(508) 898-1000.
Inquiry 1006.

MULTIMATE
*

*

*

*

*

*

Professional Word
Processing Software
Version 3.31
BRANO MEW For 1861 I Conl,...•

LIST 6495 - COST

WE WILL TRY TO BEAT ANY PRICE ON ANYTHING FROM ANYWHERE !!!
A TRULY PROFESSIONAL STAFF WITH A COMMITMENT TO SERVICE !!!

* THE AWESOME AT *

COMPARE!!!

QUADRANT — AT— 80286
(STEM OPTIONS:
Controller — Dual HOED
I2MB — 51
4 Dive
/
r
360K — 51
/ ()five..7
4
„:
720K — 31
/ DrIve
2
ee
rIveNequdes DOS 33 119
20MB
n44MB——Hard
3',5 Dr:,.
D
199

5•12K

INSTALLED *Full Size AT Case •514ghz •200 Watt Power Supply
•80287 Socket •Phoenix BIOS •84 Key-AT Style-True IBM Style Click Keyboard
•Clock/Calendar Wei Battery Backup •6-AT and 2-XT Slots

30MB — Hard Dnve — 30MS Fast
249
40MB — Hard Dreve
299
Larger Hard Drues /Wadable
Call
IRWIN 201413-Tape Back-Up System
for AT Model 125-BELOW œsni
199
15 Mono Monitor and Card
99
14' Cob! Mondor —He RN wer Cott CAM
229
DOS 31/3 21 30 01
39/49/99 79
Parallel Card
19
Serai Card
la
AT-Par Sorel Card
2e

V

V

iL
512K MEMORY BOARD

VV

$499

•WIDE CARRIAGE (132 Column)
•200 CPS Draft. 110 CPS Correspondence. 35CPS NLO
•Prints Black. 4Colors and 8Colors •BIDIrectional Dot Main y
•9Wire-Parallel Interlace •Tractor Included

UPGRADE •rMEG OF
SYSTEM MEMORY
ONLY

COST

SYSTEM WITH

PAPER RACK AVAILABLE-Stacks Prontea Paper -ONLY
Easy Change Cartridge Ribbons •AVAILABLE
* * QUANTITY PRICING - CALL f!!

SUPER INEXPENSIVE!!
SUPER VALUE!!!

MEMORY!!!

256K INSTALLED

SYSTEM INCLUDES:
8088-2 Processor
• 1-Half Height, 360K. 5' .Drove INSTALLED • Dual Speed — 4•77Mghz and 8Mghz
— TURBO •8slots •8087 Socket • 150 Watt Power Supply •Deluxe Keyboard
•Full Size Case for 4- 1
/ Ht. Drives • 1Year Parts and Labor Warranty on Base Und
2
(Hard Drives 90 Days)
SYSTEM OPTIONS:

Serial Card
Parallel Card
Clock Calendar Card
PaeSer/ClkiGame Card

Ft IV
fE ST-238

FIAR

CITIZEN MSP-50
BRAND NEW! -COLOR OPTIONAL!!

50 NLO -Narrow Carriage, 9-Wire
Epson/IBM Compatibility -Push or Pull Tractor
Zero Tear Off -Top or Bottom Feed,
,-e sse
Automatic Paper Loading -8K Buffer
18 Month Manufacturers Warranty -Parallel Interface

PRICE:

19

DOS 32 vieth Basic
DOS 3.3 with Basic
Memory Upgrade to 512K
(For 4.77hIghz Systems Only)
Memory Upgrade to 640K
Male

Ir

btekUM
30MB •1
2 Ht •51
/
/
4"Drive •RLL

69

MSP-50 Options
Color Kit (7 colors)
Steal Interface
Font Card San, sam awn,

Quantity Pricing
Available!

Black

99
M

ONL
$Y

969

Color Ribbons Available -Calllt

.14e

PRINCETON GRAPHICS
ULTRASIIINIC

12" Multisync -Ultra Hi-Res
.28 Dot Pitch -800 600
Demo Product -MINT CONDITION

FULL
BRAND-NEW
WARRANTY
CONDITION!!
1-YEAR!!!
Monitor Cards on Special Also!!!

24 (,,

ee

229

Quantity Pricing
6 =$129
12-$125
Over 12 -CALL!!

List =$3431

* *
THE REST

MAJOR

LIST = s963
Manufacturer 14 CGA COLOR MONITOR

o SUPER Hi-Res -640 x400
e ,
e,,,t% COLOR ÇAR&iThiii

ofààv
-‘1 t

s3WJ

ex

S2 rerund on en
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e

.31 Dot Pitch .Anti

Glare Screen •Includes Graphic cir Unbelievable!
Memory Upgrade Kit •90 Day Warranty

THE BEST CGA RESOLUTION YOU CAN BUY!!!

**Electrified Discounters **
(203) 287-1976
FAX
1066203.248-8680
SHERMAN AVENUE
HAMDEN. C7 06514

245

•FULLY POPULATED .ONLY WORKS AT 4.77MHz SPEED .ONLY

* *

849

6 o,

12 7,, ,

Paralle[Senal Interface
Narrow Carriage

Complete with Cables

* CHEM

Quantity Prices
3
5249

e ceo 100 CPS — 25NLQ
'
ecee.
with Tractor

N EN
Wa—rra nty
-Y e a r

RLL Controller for XT and Seagate ST-238

or

Amazing Only

$59
$49
$59239

CENTRONICS GLP

-

REFURBISHED—BRAND NEW CONDITION-3 MONTH WARRANTY

WESTERN DIGITAL

$12.95

300 CPS,

IMPOSSIBLE

29
49
39
49
ES

499

$

30 DAY WARRANTY

$
99

XT•TURBO COMPUTER SYSTEM

ADO a2nd 360K 51
4 °eve
/
9 79
&LI IINVANBIli BekILD_ESSIN.T_B9k4EBE
ADD a 10MB Dnve
149
ADD a 2.1mti Drive
ADD a 30MB Drive
299
ADD a40MB Drive
369
15" Mono Monitor and Card
99
14" Color Monitor—HI Res
veth Color Card
221

LIST $1995

* BRAND NEW • HEAVY DUTY *

•Magma* OlSk •6 Month Warranty

* THE SUPER SYSTEM *

*

eeIBM 5182
*COLOR PRINTER*

BRAND NEW!!!

&COMPATIBLE

NA,

e iee'

DEALER INQUIRIES

AMERICA
EXPR S

0 91 sce

Pm« Um. am CY. Om...a
A. 21
/ , tor tà•sterCata. V.sa or
2
AMEX Mot nnoorma. to,
tree
e s..
Pnetes
cor==e er
.
tax 434444 on MM. Prom as nod
nexMlnwel Now 3
IMm.›.
company cheo
.
...In toe rennornorn on ner returns
Cano.M1ty
Weenie. ISM
s reggae1.4 treMemat arnormoonar
Bonne« oncnrnes Inc
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DON'T BYTE AT THE WRONG PRICE
If you're in the market for asolution, give us acall today and we'll show
you why, byte for byte, our prices can't be beat.
386-25-"CAD/CAM"

286-16
• Full AT case
• 2 MB (exp. to 16 MB)
• 2p/2s
• 1.2 MB floppy
• 14" mono monitor
• 200 watt p/s
• 40 MB/28ms HDD
• DOS 3.3

e

$1899.95
(508) 475-5886

an

Service

•

386-20-"LAN Server"
• 4 MB (exp. to 16 MB)
• 2p/2s
• 1.2 MB floppy
• 14" mono monitor

(508) 470-1391 Fax

arm arm

High Quality Software! Great Prices!
Zephyr Originals, NOT Public Domain
Pick the Ones You Want:
urinanCer Plus-16 most needed financial calculations.
Menu selectable for: amortization schedule„present values, future
values, simple & compound interest, installment loan i& much
more. Output to screen or printer.
"FINANCER s best"G.W.,Montana IBM & comput.
$24.95
AatfoInto- High accuracy data for the Sun, Moon and all
planets,
ost results adcurate to seconds of arc. Select any date
From 999BC to 4000AD and any latitude and longitude. Provides
position in sky, brightness, rise/set times, & much more. Do
searches for conjunctions of objects, distances, and locations in the
sky. Generates location tables to screen, printer or ASCII files on
disk for later use. IBM & comput.
$49.95
U11. 0112324aChilla- Easily create, print and save forms for
later use. Ideal for message banns. expense reports, invoices,
personal data records, etc. Just design what you need on screen and
then you are ready to print and use. Include text with regular or
condensed print, add boxes lines, drawings. Create the forms you
need as you want them! IBM & comput.
$29.95
MOrtgageralUitier. Analyze mortgage terms for a
variety of siTuarrons. Specify and prin out mortgage tables. Use
irregular payments or additional payments. Make yearly, monthly,
quarterly, weekly, biweekly, etc. payments. Generate tables of rate
or term variations. Do 4factor analysis of interest, length, amount
and rate for missing value. IBM & Compel.
$39.95
Spaniahnelpr- Learn the Spanish language with
your computer. Developeilby language experts to contain the 2000
most essential words and phrases to know basic Spanish. Includes
introduction to grammar and syntax. With graphics you get to play
agame as reward for your progress (graphics not ruired to run
program). FrenchHelper also available.
Each $29.95
U AifieTutor- Teaches you algebra and how to apply it.
Starts oni the easiest level to more advanced topics. Includes
example problems with solutions. Learn as you review concepts
and then apply them. Ideal for student or as refresher course. Use at
your own pace to master this valuable part of math. IBM $29.95
TiMaCheCker. Now you can always have high accti`, racy time on your PC or for other needs. TimeChecker automatacal ly calls, logs on and sets your PC system time using .the US
government standard time service. Also displays correct time and
• dale for all 25 world time zones. You can also access other data
▪ related to time and astronomy. IBM. 12006 modem
$39.95
Mermen II Banana BBB Rearm
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SYSTEMS

3Dundee Pelt, Andover, MA 01810

• 200 watt p/s
• 40 MB/28ms HDD
• DOS 3.3

$2799.95
Order line: 800-448-1461

Stop by our Booth #A/0376 at Cashman Field Center

Banana Zan an UUUU UU alarm arm Malian arm Barman arm WM

Exclusive
Software

80NE-22

,.‘
$4699.95

• 2 Year Warranty
• Quick Delivery
• Quality Products
• Service and Support
• On-site Service Available
• 30-Day Satisfaction
Guarantee

UM Rae U

• 64 KB cache on board
• 2 MB (exp. to 16 MB)
• 14" VGA
• VGA card
• Standard mouse
• Ideal for CAD/CAM
• 2p/2s
• 1.2 MB floppy
200 watt p/s
• 40 MB/28ms HDD
•DOS 3.3

,
0Tidera(a14481.-

Calculates and prints tide tables and graphs
for any U.S. coastal state for any day in 1989 or 1990. Incluffes all
US government tide locations. "If you sail, fish, go to beach,
Tidalaster is a must! Excellent.'' PC Magazine. Specify for
which state. IBM & comput.
109.95 per 11S state
Arteacic- Generate 10 types of conmuter art to provide
hours
hou o entertainment for you or your kids. Supports CUA, EUA
or VGA color monitors for complex & brightly colored creations.
Fractals Moire patterns, Roses from polar equations, Serendipitous
circles, t.pirographs, Iand 2dimensional "life" patterns, Wallpaper art, iermnski curves. Picture generation from names or text.
Give your computer a real graphics workout! IBM.
$29.95

u Write n' Tell- Analyzes handwriting to reveal personailty traits. For business testing or fun with tainfly, triends. Developed by certified graphologist. Easy to answer questions yield
multi-page report on personality,driYes, intellect, emotions. Ana.
lyze signatures or text. Detailed manual & handwriting samples
provide guidance for accurate use. IBM/Apple II
$49.95

g
•

re?i
Great for weight control, menu planning,
?er ;nalysis. Tracks intake of calories, sodium,
cholesterol, fiber & 20 others for over 1000 foods, &calories for 100
exercises. Add your own foods or recipes. Tutorial disk included
teaches you the program. "Extremely easy to use. Highly recommended." Creative Computing. IBM
"95
special I12
U

U
Key statistical functions for student or ex2pe
"5
ri
le2deStar- The Ultimate Sky MacIdne Get an accura9
te,
ene
user. ncludes Correlation & Regression, Normal, T. Pois-variable size view of the sky for any date t9999BC to 9999AD) 8t
son, Binomial, Chi-square, distributions, data handling for sorts,
location on Earth. Investigate the past. present and future with
mean, standard deviation, range, median. Save data to disk. Manual
LodeStar! Includes over 9000 stars, Messier objects & the Sun,
on statistics and program use with examples. IBM,Apple II $39.95
Moon & all planets. Any size view from 180 deg. to 0.18 deg. See
solar eclipses, planetary conjunctions, occultations, transits, etc.
0 Su
t- Professional level cataloging for up to 5000
books
rdirectory with hard disk or 1000 per fioppy (30(I for Zoom in or out. Get printouts for field or desk. IBM or comput.,
384K. CGA/EGANG.6. Works with/without coprocessor. $89.95
Apple). Multiple subjects & authors, call #, tide, publisher etc. for
13 field typesl'rint 3x5 index cards & reports in various iormats.
LifeLinea -Input the facts on your ancestors, near and far,
Sort & retrieve data by any field. Fast and easy to use. IBM &
from distant generations to the present, then generate various
Commit., Apple II
e4
reports and listings to make clear your family heritage. Pedigree
¡COR: Far your birthdate time & location
charts, descendants charts, nuuriage lists, tamil¡: groups,alphabetical
eyilc
r
eger
i
elCu late . tNatal horoscope chart printed or on
listings & more. You needn't be ageneeogicaf expert, just select
screen, with zodiac, sun, moon & all planets. Gives astrological
from menus for reports. IBM
$39.95
reading, sun & moon sign, ascendant, conjunctions & oppositions,
other aspects, table of houses & planets (Pjactclus & Equal house).
U PhYlliiCalia- Introduction to Physics tor high school/college lehl. Includes mechanics, gravity. electricity, light, quantum
9.95
"Accurate, asoftware bargain!" PC Mag. IBM.9
mechanics & relativity. 30 key equations explained with easy on
screen calculations. Exampleproblems and answers, physics terms
M yDrattillaill^. Create detailed drawings on
en
eseule on dot-matrix or laser printers.
screen
an
and history. IBM or Apple II
un p nt in variael
Use
circles lines, boxes, arcs in avariety of widths and styles. Add text
DIENAtiaityli¡ikever 29,000 US citMs. Plots cities on
in different fonts and sizes. Use multiple layers for complex
state or
maps. Loom In or out to scale needed. Locates all cities
drawings. Create objects to save/ use later. Works with or without
agiven distance from another city or al onga line specified by user.
amouse. Ideal for design work, illustrations architecture or creaIncludes national parks, monuments,etc. talculafes distances betive fun! Supports printers and plotters. IBM CGA/EGA $39.95
tween 2cities. PracticaLeducational,fun!IBM CGA/EGA $39.95
Graphreuner- creete bar, line, pie, scatter and text
Plus 55 More Excellent Programs!
charts orgraphs, box, circle & line drawing; correlation & regression analysis & curve fitting; scatter ploa. Translate data into
meaningful graphic pictures, on screen or printed out, in minutes.
Use at pixel level and produce drawings and illustrations or just
enter aset of data and have GraphMaster create the chart you need.
Plot any math function. Save graphs & revise later. IBM- $39.95

Order Today! =
IT 1-800-533-6666

Labenolorks- Create and maintain mailing lists Print
labels 1, 2, 3, or 4across. Get reference listings printed in 9different
formats. Easy to use fill-in form on screen to add, revise, or delete
names. Also print general labels as tags, labels, etc. IBM &
5
Commit., Apple II9.9
SUCTÙ1111311.: Generates monthly or yearly sunrise and
sunset tables for any year and tor any location on Earth. Get output
to screen or printer. Also calculates the times of twilight(civil,
nautical and astronomical) the maximum altitude of the sun and the
hours of sunshine for each day. Accurate, easy to use. IBM. $29.95
Do you have aprofessional quality original program? We may wain to publish
Write for our programmer's guidelines. Please do NOT send any software.
BB • Ma

111 BB

NZ

rmrmla

9-9 MON -SAT
Orders Only
For Info or in PA Call 412-422-6600
By phone or mail. Check, Me., credit card(#&expir.). Add $3
shipping(S5 overseas). PA add 6%. Give computes type. Add SI/
prog. for 3.5"IBM. Join tens of thousands ot satisfied customers in
50 states & 86 countries. Fast shipment!

ZEPHYR SERVICES
1900
ZS

Murray Ave. Dept. E

Pittsburgh, PA 15217

Our
8th

FREE Catalog-Call or Write Year

Banana.. armalaarmarmarm
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Save
Time &
Money

Network Your PCs
Using Standard Telephone
Connectors and Cables!

That's right the NET-127 PC Network board, telephone cable and standard RJ11 jacks
are all you need to be up and running. NET-127 gives you all the power you'd expect from
a high-quality low-end network, without the hassle and expense of traditional network
cabling.
•Allows Sharing of Hard Disks, Printers, Plotters,
Tape Back-ups, etc.
•Supports Spreadsheets, Word Processing,
CAD/CAM & More
•Connect Up to 127 Stations Without Additional
Accessories

•Easy-to-use Multitasking 0/S on Each Machine
•Throughput Speed of 10,000 Bytes/Second
•Low Memory Requirement — 4 to 32K
•30 Day Money-Back Guarantee
•No File Server Required
We take pride in our
customer service.

TRANS-M CORP.
28 Blacksmith Drive
Medfield, MA 02052

508-359-5144
Call for free information

Improve Data Acquisition, Communication
and Control by 1000 Times or More!
HPB RS-485 SDLC communication interface,
for PC/XT/AT/80386
• Save time and money using twisted pair wiring scheme
•Cut development costs and time by at least 50%
•Cut programming development effort by 50%
• Easily connects up to 255 controllers/stations/file servers
• No complex data switches
• Real time multiuser access
•99% CPU time available for processing controls *

•Buffered messages (512 byte /message) • 250K bps data transfer rate • RS-485 interface with SDLC protocol
• Handles up to 255 station IDs • 255 drivers, 255 receivers on the network • 8K memory buffer
• Ethernet-like network OS with CSMA/CD/CA • Programming interface supports Assembly, C, Pascal, Basic
•4000 ft. bus length with 2 wire twisted pair • Communication software source code available
•Host CPU interrupts 1000 times less on a three station network; more efficient on larger network.

For Free Information CALL NOW

508-359-5144

hag

=v

We take pride
in our
customer service.

TRANS-M CORP.

Circle 571 on Reader Service Card (DEALERS: 572)

28 Blacksmith Drive
Medfield, MA 02052
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Problem Solvi
Locate the Problem Fast
with System Sleuth"
Your computer is aunique harmony of hardware and
software. When things run smoothly, everything's
terrific. When they don't...you have to guess at a
solution as well as the problem! Stop the guessing.
Get System Sleuth, an easy-to-use but powerful
toolbox of valuable system diagnostic aids all rolled
into asingle software utility.
Now you can troubleshoot system problems in a
flash. For the first time you can get fast, accurate
information about the current status of your entire
system as well as any or all installed devices.
Novice or expert users can finally locate problems on
their own and be able to talk intelligently with tech
support staffs. You can even identify potential
conflicts with your new add-in boards BEFORE
opening your computer!
Accidents can't happen with System Sleuth.
Explore your system with the peace of mind that
everything is left just as it was discovered. View the
contents of files knowing that no slip of the cursor
can change athing.
System Sleuth retails for only $149.00.
.. System Sleuth, an absolutely wonderful new
utility... It shows an even better idea than IBM's on
how to help the PC user and those who try to keep
him up and running."
—Jim Seymour, PC Week, Dec. 1988
a Great 7bol for technical analysis..."
—Info World, Oct. 1988
'1.7'his is one of those programs that Ididn't know I
needed until Igot it; now, what with all the hardware
Itry out around here, Iuse it all the time, and Ican't
think how Igot along without it."
—Jerry Pournelle, Byte Magazine, May, 1989

Get Automatic Formatting and
Increased Speed with FloppyDRIVER"
The Final Floppy Drive Solution.
For the first time since diskette met data, you can actually
update your floppy disk drive into the next century!
Get complete automatic formatting and 500%
increased disk drive efficiency with FloppyDRIVER,
the unique software utility solution from UM, Inc.
Imagine formatting diskettes without exiting your
application program. FloppyDRIVER's convenient
pop-up feature allows you to continue your work
AND automatically format at the touch of abutton.
FloppyDRIVER takes care of the media specifics,
even 3.5" drives without BIOS support. It is also
intelligent enough to inspect each diskette and
automatically format the disk ONLY if it is unformatted.
Even proprietary formats will not be reformatted
unless you choose to.
Whether you are reading, writing, creating, saving or
copying files, FloppyDRIVER gives you dramatic
improvements in speed. Reduce the time required to read
disk data by as much as 85%. Imagine your diskettes
working up to 500% faster without any special commands.
FloppyDRIVER retails for $89.95. At that price, FloppyDRIVER has to be the greatest value in software today!
"It's rare to find autility that you can't live without.
But Ifound one... FloppyDRIVER sold by DIU, Inc is
such aprogram."
—Info Work), Vol. 11, Issue 7
products can provide such obvious performance
improvement at such a low price."
—Mark Brownstein, Info World
"It lets you use unformatted disks with impunity,
because it absorbs data into its buffer and lays that
data on the disk as it formats... it lets you format
floppies in the background, and even read and write
them as they are being formatted... not a byte of data
was lost."
—Winn L Rosch, PC Week

for Inlas eat 1714118474N
23704-5 El Toro Road, Suite 348
El Toro, CA 92630
Telephone: (714) 587-2226

For Orders eat (714) 1M-74811

DTG

23704-5 El Toro Road, Suite 348
El Toro, CA 92630
Telephone: (714) 587-2226

DTG

Flopp DRIVER
Diskette Utility Software

111111111111
SYSTEM SLEUTH'
PC Diagnostic Software

11111111111

System Sleuth is a trademark of DTG, Inc. FloppyDRIVER Is a trademark of Concept Technologres. Inc Other brands and product names are trademarks of thee respective holders

Visa/MasterCard
80NE-24
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CompFax Puts
at Your Fin
re you planning to add aFAX machine to your office?
Then you already know the advantages ... increased
efficiency, better productivity, lightning-fast
communications with cross-town or cross-country
customers and suppliers.
Now, consider the benefits of buying your unit from
CompFax:
•the most competitive prices
•afull line of FAX machines to fit individual needs
•expert technical service and support
•fast delivery
•flexible credit terms
•service contracts
.price protection warranty
CompFax puts it all at your fingertips!
Sharp FO-220
Incorporates many networking feature
of higher-priced models, such as
confidential transmission and
.
relay broadcast request.
$799.99/List: $1595.00
Blow out price!

,
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Sharp FO-300
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Incorporates high end
features like rapid
transmission, confidential reception. Increased half-tone
transmission abilities.
$1049.00/
List $1995.00
Sharp FO-330
Features an automatic cutter, 10-page
automatic feeder,
timer transmission
and polling, halftone
and auto-contrast
controls.
$1149.00/
List $1795.00

CompFax
Customer Support Line and Orders
Dealer inquiries welcome

1-800-243-7775
Call Today!
312-394-3334

Illinois
FAX 312-394-5235
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Boca Research
Throws Its Hat into
the VGA Ring

Program for
Advertising Agencies

W

T

he VGA by Boca board
1 is register-level-compatible with the IBM VGA and
fits into the 16-bit slot for accelerated performance compared to an 8-bit connection,
Boca Research reports. You
can use either an 8- or 16-bit
connection on your 80286- or
80386-based computer.
The board comes with
256K bytes of RAM and provides 640- by 480-pixel resolution with 16 colors. An optional resolution of 320 by
200 pixels is available if you
want to display 256 colors
from the palette of 262,144
colors. A diagnostic test program is included with the
board.
Price: $345.
Contact: Boca Research,
Inc., 6401 Congress Ave.,
Boca Raton, FL 33487, (407)
997-6227.
Inquiry 999.

Display Adobe
Fonts On-Screen
with Draw 1.1

C

orel Draw 1.1, the illustration package that runs
under Microsoft Windows,
now lets you display and manipulate Adobe font outlines
on your screen in WYSIWYG
format. The program's typeface-conversion program,
WFNBOSS, converts typefaces for on-screen kerning,
special effects, text curving,
and letter editing. Once the
text is converted, you can
print to any Windows-supported output device, aPostScript printer, plotters, and
film recorders. Corel has
also added Windows clipboard
support and aCGM (Computer Graphics Metafile)
import/export utility to
Draw 1.1.
80NE-26

The VGA by Boca board works best with a 16-bit connection
on your 80286- or 80386-based computer, but you can also use
an 8-bit connection.

Prior to Draw 1.1, when
working with fonts on-screen,
you had to show Adobe fonts
with abit-map approximation.
That approach often resulted
in jagged-edge fonts on-screen.
Draw 1.1 lets you show,
stretch, manipulate, and refine
the fonts on-screen before
you print them.
WFNBOSS also supports
the Bitstream Fontware, Agfa
Compugraphic, and DigiFonts libraries. If those aren't
enough fonts, Corel has
added 45 typeface outlines
from 14 type families.
Other additions to Draw
1.1 include 300 clip-art images
and support for SCODL
(Scan Conversion Object Description Language). By supporting SCODL, Draw 1.1 can
create aslide for apresentation if you have aMatrix or
Genegraphics film recorder.
Draw 1.1 requires an IBM
PC AT or higher with Windows 2.0 or higher, 640K
bytes of RAM, and aHercules,
EGA, or VGA graphics
adapter.
Price: $595.
Contact: Corel Systems
Corp., 1600 Carling Ave., Ottawa, Ontario, Canada K1Z
8R7, (613) 728-8200.
Inquiry 1001.
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GOfer 2.0 Goes
50 Percent Faster
Ofer 2.0, atext-search‘.A. and-retrieval program for
the Macintosh, searches 50
percent faster than the previous
version, Microlytics reports.
The company also added a
wild-card function, asearchset feature, and compatibility
with FullWrite Professional,
MacWrite II, Word 4.0, and
Microsoft Works 1and 2.
Microlytics says the speed
increase is due in part to the
new version's ability to
search for text strings without
converting the entire document. The search-set feature
lets you retrieve information
on acertain subject from avariety of sources, without requiring you to sift through an
entire downloaded document.
You could, for example, download all weekly stories on a
topic into aseparate file and
then perform amore-specific
search of the document.
GOfer 2.0 runs on the Mac
512KE or higher and supports
HyperCard and MultiFinder.
Price: $79.95.
Contact: Microlytics, Inc.,
One Tobey Village Office
Park, Pittsford, NY 14534,
(716) 248-9150.
Inquiry 1000.

orking Computer has
updated its Clients
& Profits for Advertising
Agencies 4program to include
enhanced financial accounting, custom invoices, estimates
and purchase orders, and
multiuser support for Ethernet
and Novell NetWare users.
The program, an accounting
and trafficking package,
is now compatible with
MultiFinder.
Clients & Profits uses a
worksheet metaphor called a
job ticket, which tracks
specifications, schedules, budgets, estimates, purchase
orders, and other agency functions for each client. The
company added year-to-date
and percentage-to-total report capabilities to version 4,
and accounts no longer must
be closed at the end of the
month. A job's profit or loss
is updated automatically.
Clients & Profits 4lets
three users work simultaneously over any AppleTalk
network. The number of potential users is limited by system
memory. The purchase of additional workstations lets you
increase the multiuser capacity
of the system. The program
requires aMac Plus or higher
with 1megabyte of RAM, a
hard disk drive, and an Imagewriter or LaserWriter
printer.
Price: $3795; additional
workstations, $295; singleuser version, $2495.
Contact: Working Computer, P.O. Box 87, San Luis
Rey, CA 92068, (619)
721-0501.
Inquiry 1004.

Break the 640K DOS barrier and utilize
the Advanced Features of the LIM 4.0 standard
while using only one motherboard slot!

NbepoHveiLryou:sful for

DOS users who are
June
B YTEweek

12

,1989

straining the limits of the 640K barrier"
DESIGN PHILOSOPHY
•The Teletek X-Bandit was specifically designed to utilize
the advanced features of the Lotus/Intel/Microsoft EMS 4.0
Specification. Further, the X-Bandit's Segmented Memory
Mapping capability allows the user to extend DOS size
beyond the 640K barrier. It is available in both 8 and 16 bit
versions for use in the IBM XT, AT, and compatibles.
MEMORY
•Segmented Memory Mapping allows the user to fill out
unused memory segments between 640K and 1024K. By
"claiming" unused portions of memory in 16K increments,
the user effectively increases TPA size. LAN or custom
software modules, for example, can be loaded into these
high memory areas thus relieving the lower 640K of TPA
for other application programs.
•Split Memory Addressing allows the user to fill out conventional memory to 640K.
•Extended Memory Addressing is available for the PC/AT
version.
•2 MB capacity in a single slot. Up to 8 MB per system.
•Parity checking.
SOFTWARE
•Easy menu-driven auto configuration software.
•Device driver includes print spooler and RAM drive.
•Supports multitasking with the appropriate shell-resident
software package.
SPEED
•6/8/10 MHz speed with 0 wait states. 12 MHz speed
with 1wait state.
WARRANTY
•One year parts and labor.
• Now includes SYSTEM SLEUTI-P from DTG, Inc.
A $149.00 value.

TELETEK

4600 Pell Drive
Sacramento, CA 95838
(916) 920-4600
Fax (916) 927-7684
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SUPER VGA, NO COMPROMISE ALL GUTS!
Supercharged 16 bit speed, uncompromised compatibility and performance!
This is the Super VGA card you've been
hearing about. Fully compatible with all VGA,
MCGA, EGA, CGA and MDA modes at the
register level! Turbo 16 bit design means you
can write to the screen up to 500% faster.
Super sharp 16 x 16 SUPERFONT. Supports
132 columns with up to 60 lines! Up to 256
colors from a palette of 256,000! 256k of RAM
(512k opt.). Supports 800 x600 with 16 colors,
and 1024 x768. Works on 8or 16 bit bus. Both
analog and digital output. Novell, Unix, OS/2,
protected mode, 8088 through 80386.
More colors, feature, resolutions and speed
than any other card in its price class or YOUR
MONEY BACK! It's as simple as that. Our
special
introductory
price
includes
OVERNIGHT delivery anywhere in the 48
contigous States at NO EXTRA CHARGE!
Order by 6 p.m. EASTERN time and you'll
have your new card TOMORROW!

Blue Circle Group Inc
5253 Chicago Ave. S.
Minneapolis, MN 55417

•VGA, MCGA, EGA, CGA and MDA
compatible at the register level!
•All 17 standard VGA Modes and 17
extended VGA modes!
•Super VGA resolution up to 1024 x768!
•Up to 5times faster than Paradise!
•Drivers for Autocad, Windows,
Wordperfect, Gem, Ventura, Autocad,
1-2-3, etc.
•Trident Graphics chip!

eeite

Nationwide Toll Free Order Line:

800-747-9069

Info: 612-823-4111
Toll Free 24 hr. Order Fax
800-728-8412
Fax: 612-823-7057

Now that you've chosen the right
card, choose the right monitor: the 3
Lynx Intellisync 14" monitor. Brilliant
rcolors
$
and crisp clarity, it handles
SUPER VGA resolutions with ease.
Enjoy true, lush colors for only
479.00 plus shipping! Call us!

Terms: Mastercard, Visa, COD. 15 day moneyback guarantee. 1Year
Warranty. 512k upgrade: add $99. Trademarks appearing in this ad are
trademarks of their respective companies.

Includes overnight
delivery!

Quality In...
Quality Out
No matter how well acquainted you are
'Pake advantage of the special one-year

with making important personal

charter subscription rate of $395 ($495

computing decisions—decisions that

outside the U.S. and Canada)—a savings

may involve hundreds of thousands of

of $100 off the

dollars—the value of those decisions is
only as good as the value of your

$49 value.
Don't miss this opportunity! In the

information. Without quality
information—it's hard to make quality
decisions.

regular rate. Your

subscription includes 50 issues plus a
free three-month subscription to BIX—a

---

BYTEweek, McGraw-Hill's new weekly
newsletter for professionals in the personal computer
industry, is devoted to giving you that quality

U.S., call BYTEweek's toll-free number:
l-800-258-5485, in N.H. and outside the
U.S., call: 1-603-924-9281.
BYTEweek offers amoney-back guarantee if
you're not completely satisfied.

information through its timely and compact one-stop
news format. And BYTEweek interprets this news with
in-depth commentary and analysis.
Subscribe to BYTEweek for quality information.
Remember, quality in... quality out.
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Installed in minutes, the Renegade 386 motherboard
transforms any IBM or compatible PC, XT or AT into an
astoundingly powerful new computer with both old
software AND new OS/2 releases. Available with
16/20/25/33 MHz Intel 80386 chips.

I

sthis you?
Would you like to have extraordinary
computing speed and power? You want
number crunching ability. You need complex
CAD capabilities. Or networking. Or multitasking.
And you haven't got it. And you don't want
to spend afortune to replace good equipment
with the latest industry standard.
You can turn your present system into the
latest, high-performance system that will
equal or exceed the best of the new
computers.

16/20/25 or 33 MHz Intel 80386 chip.
The Renegade 386 is available with an
Intel 82385 Cache controller and supports both
the Intel 387 and Weitek coprocessors to
maximize overall
system performance.

Renegade 386.
Anew heart and brain for your
computer.

The Renegade
386 includes a32 bit RAM expansion slot
allowing you to populate your system with up
to 16 megabytes of RAM.
In practical terms, that simply means
programs like Lotus 1-2-3, AutoCAD, Aldus
PageMaker and Microsoft Windows will run
faster than anything you have ever seen.
So plug in your new Renegade 386
Motherboard and run your programs at the
speed God intended.

Renegade offers designers, engineers,
architects and computer dependent businesses
asimple and reliable alternative to obsolescence. Or the unreasonable expense of anew
system.
Simply replace
the "motherboard"
•••i'm•.R.L.T
of your present
system with a
Renegade 386
motherboard.
It takes a
screwdriver and less
Malt'-task with Lotus 1-2-3 and
than 20 minutes.
other applications running
Renegade gives
Microsoft Windows/386.
you more than just
the latest industry standard. You can run your
old software on it. Virtually anything you use
now.
Thanks to the compatibility of the
Renegade 386, you can run the new generation
of DOS, OS/2, Windows/386, UNIX V,
DESQview 386, and XENIX/386 Plus. The
Renegade 386 can be configured with either a

,
plic
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Faster, easier presentation
graphics with newest breakthrough software releases.

Renegade 386
gives you a
full-featured
new computer.

$1445

30 DAY TRIAL OFFER
AND OUR
NO-RISK GUARANTEE
We understand perfectly that you have
no reason to believe anything you read.
Including this ad. We read too.
So we invite you to evaluate the
Renegade 386 yourself. Call and order one
today. We'll send it with clear detailed
instructions. Use it in your own system,
on your own work for 30 days. Try it for
brilliant presentation graphics, make
massive and instant spreadsheet
recalculations, run huge memory-hungry
CAD programs. Wring it out on anything
your software is up to.
After 30 days, if it isn't for you, for
any reason, we'll take it back and
refund your full purchase price.
Call toll-free today. You have nothing to
lose but yesterday's computer system.

1-800-922-4130
--REfIEGUdE
We do it all.
IBM PC, XT, AT, Microsoft Windows, AutoCAD, Lotus 1-2-3,
Aldus PageMaker, Intel and other brands and products are
trademarks or registered trademarks of their respective holders.
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4COSTS LESS.*
Introducing Minta Computers.
Maximum Systems. Minimum Cost.
Listen to the language of Minta - a complete line of powerful, reliable
PCs for less. Minta means the maximum PC for the money and
higher profit margins for you.
Minta's unique, slim all-in-one design, its high speed performance, its
excellent professional service - Minta is the only PC with a 2-year
warranty - all have made Minta a best seller in Europe and the Far
East for years.
To introduce Minta to America, we're offering incentives to resellers
and distributors nationwide: complete advertising and service support
and an opportunity to work with the highest possible margins - at a
price point you can pass on to consumers to introduce them to the
PC people are talking about all over the world.
Because in any language, Minta means more - and costs less.

Add Minta to your product line.
Make more with Minta today!

PA

/1
/11ATA
95 Newfield Ave.
Raritan Center
Edison, NJ 08837
TEL: (201) 417-0388
FAX: (201) 417-0389
80NE-30

Call 1-800-82-MINTA
Tel: (201) 417-0388
Fax; (201) 417-0389

See us at COMDEX/Fall '89
November 1347, 1989
Las Vegas Convention Center - West Hall
#W1074, 1076

MINTA MEANS MORE.
Taipei, Taiwan
TEL: 783-3847,
783-6095, 783-6418
FAX: 886-2-7821815,
886-2-7820840
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Hamburg,
West Germany
TEL: (040) 51 80 67, 51 80 68
FAX: (040) 51 53 68
TLX: 21 25 96 MINTA

(M114111:1•11•11 1111111111111811
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*Powerful. Compatible.
Reliable.
1. 1
•,,t
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THE SOLUTION TO YOUR BUSINESS!
Halskar Offers High Performance Personal Computers and Industrial Control Systems
80386/386SX/286/88 Desk-Top Systems

8088 Based Multi-User Terminal

High-performance 0-wait system board;
Floppy disk drive &
Dual FDD/dual HDD controller card;
101-key Keyboard, 200W power supply;

8088 Basic lbrminal (M:256KB, F:360K)
8088 Minimum Têrminal 1M:64KB, F:Nonel

(with Mono Monitor, 84 Kybrd & Srl/Prl ports)
CONFIGURATION
4.77MHz

Serial, Parallel & Game ports;
Hard disk drive optional;
Monitor & controller card are optional;
Cache memory size =32K (386 cache system only.)
16MHz

20MHz

25MHz

33MHz

N/A
$1365
$1275

$1945
$1445

$2395
$1755
N/A

$3195

80386 Basic System (M:1MB, F:1.2M)
80386SX Basic System (M:1MB, F:1.2M)

$1365
10MHz

8MHz

CONFIGURATION

$695

80286 Basic System (M:640K, F:1.2M)

$645

CONFIGURATION

12MHz

N/A
$895
$845

N/A

80286 NEAT System (114:1MB, F:1.2M)
80286 Basic System (M:1MB, F:1.2M)

16MHz

$995
$925
$880

$1195
N/A
N/A

8MHz

10MHz

4495
$345

$525
$365

$565
$385

High-performance 0-wait system board;
3.5" floppy disk drive &
Hard disk drive (28ms);
Built-in keyboard & Numeric keypad;
110/220VAC power supply;
Serial, Parallel, monitor & FDD ports;
External or Internal Modem module
MEM

MM SPC

FDD

HDD

BATTRY

DSP CMPL

PRICE

1M
1M

5M
4M

1.44M
1A4M

40M
40M

None

MG/CG/VG

$3795

640K
640K
1M

4.6M
4.6M
1M

2 hr
None

MG/CG/EG
MG/CG

$3195
$2665

None
8 hr

MG/CG
MG/CG

$2445
$1025

386/386SX/286/88 Portable Computers
High-perfomance 0-wait system board;
Floppy disk drive with dual H/FDD controller;
Built-in display and keyboard;
110/220VAC power supply;
Serial and parallel ports;
Expansion slots;
CONFIGURATION

9" EGA 9" AMB PLASMA HR-LCD EG-LCD VG-PLM

80386 16MHz Prtbl (F:1.2M, M:1MB)
386SX 16MHz Prtbl (F:1.2M, M:1MB)

$3195
$2925

$1995
$1875

$3055
$2780

$2395
$2275

$2785
$2675

$3650
$3375

80286 12MHz Prtbl (F:1.2M, MAMB)
8088 10MHZ Prtbl (F:360K, M:640KB)
Note: Gross .Weight (lb)

$2775
$2345
42

$1525
$1095
38

$2625
$2195
26

$1925
$1475
23

$2325
$1865
23

$3225
$2785
26

Expansion slot

3

3

2

2

2

2

System Board Speed: 8, 10, 12, 16, 20, 25, 33MHz available, please call.

DESK-TOP & PORTABLE COMPUTER UPGRADE OPTIONS
Monitor, Second FDD, Case & Power Supply Options
3/286, 88

IT

Mono (Amber/Green)/MG/P card:

14" Mono (Amber/White)/MG/P card:
14" RGB Color (640x240)/CG/P card:
14" EGA Color )640x350)/EGA card:
14" VGA Color (800x480)NGA-16 card:
14" Multisync (800x600)/SEGA card:
14" VGA Color (1024x768)NGA-16 card:

3/286

$115
$140
$250
$450

360KB Flpy Dry:
720KB Flpy Dry:
1.2MB Flpy Dry:
1.44MB Flpy Drv:

$590
$610
$880

Mini Tbwer/200W
Full lbwer/230W
Full lbwer/275W:

HARD DISK DRIVE (FORMATTED) OPTIONS
CAPACTY

MODEL //

SIZE

SPEED

TYPE

HEAD/CYL

20 MB
20 MB

ST225
ST125
ST238R
ST138
ST251-1
MK134FA

5.25"
3.50"
5.25"
5.25"
5.25"
3.50"
3.50"
5.25"
5.25"
5.25"

65
40
65
40
28
25
25
40
2.8

ms
ms
ms
ms
ms
ms
ms
ms
ms

MFM
MFM
ALL
MFM
MFM
MFM
RLL
RLL
MFM

23 ms

ESDI

4/615
4/615
4/615
6/615
6/820
7/733
7/733
6/820
9/1024
10/830

30
30
40
44
62
60

MB
MB
MB
MB
MB
MB

80 MB
150 MB

MK134FA
ST277R
ST4096
MK156FA

_88

$60
$80
$85
$90

$60
$95
$99
$110
$50
$110
$160

386

286

$225
$255

$225
$275

$275
$305

$270
$315
$355

$270
$345
$385

$310
$365
$405

$425
$475
$465
$595
$1200

$455
$505
$495
$625
$1200

$475
$515
$505
$645
N/A

I-4( HALSKAR SYSTEMS

8
8

8

8

3
3

$1295
$1695

HK-774P Eight-port intelligent SrL Adap for PCMOS
HK-774U Eight-port intelligent SrL Adap (UNIX/XENIX)

$545
$695

HK-775 Enhanced Ethernet Controller Card (8-bit)

$229

HK-776 Enhanced Ethernet Controller Card (16-bit)

$324

HK-778 3278/3279 Emulation Card

$279

Accessories

Plasma And LCD Laptop Computers

144M
40M
1.44M
20M
2x720K None

32
32

Multi-User Controller Cards

20MHz

$1075
$1090
N/A

DIG-IN DIG-OUT A-TO-D D-TO-A PRICE

8088 Industrial Remote Control
80286 Industrial Remote Control

$2595
N/A

4.77MHz

8088 Basic System (M:640KB, F:360K)
8088 Starter System (M:256KB, F:360K)

80286 12MHz Plasma
80286 12MHz Plasma
8088 10MHz LCD

$459
$289

(with System Board, RS422, Opt. 1/0. 12-bit AD/DA brds)

80386 Cache System (M:1MB, F:1.2M)

80286 12MHz VGA Plasma
80286 12MHz CCFT EGA LCD

10MHz

$429
$269

HK-7000 Industrial Control Terminal
CONFIGURATION

CONFIGURATION

CONFIGURATION

8MHz

$399
$249

88

MODEL

FUNCTION

HK-4205/B
HK-484

Enhanced 101 Keyboard with Mouse (S/B)
External Drive Case w/Cable (1HH)

HK-485
HK-631
HK-620

Extrnl Dry Case w/60W Pwr Supl (2HH)
300W Uninterruptable Power system
6 Outlets Power Pad (6 switches)

HK-850
HK-680
HK-683
HK-754

Parallel Printer Cable (6ft/lOft)
Keyboard Storage Drawer (metal)
Monitor Mover (upto 325 lb)
Logitec C7 Serial Mouse

PRICE
$89/892
$75
$95
$245
$23
$8/810
$32
$60
$68
$195
$225
$75/8110
$64/898
$74/5108

HK-766
Bar Code Reader Module
HK-769
Handy Scanner Module (4.125")
HK-781M/782M Mini Modem (1200/2400 BAUD)
HK-7811/782I
Internal Modem (1200/2400 BAUD)
HK-781E/782E
External Modem (1200/2400 BAUD)

DATA ACQUISITION & INDUSTRIAL CONTROL CARDS
HK701

12bit AD/DA (50KHz, 2DAC, 16DAC, 24Di/Do, RTC, DMA)

HK702

12bit AD/DA (1-1K701 + Current Loop + Prgm Gain)

$1195

HK703

12bit AD/DA (HK701 + Programmable Gain)

$1135

1
11(706A
HK706B

Low Cost 12-bit ADC (30KHz, 16ADC, 4Di, 4Do)
Low Cost 12-bit ADC (30KHz, 8ADC, 4Di, 4Do)

$685
$339

HK707A
HK707B

Low Cost 12-bit DAC (30KHz, 20AC, 4Di, 4Do)
Low Cost 12-bit DAC (30KHz, 4DAC, no interrupt)

$685
$475

HK7I IT
HK711L

TTL
Opt.
Opt.
Opt.

HK711H
HK712L
HK712W
HK712C
HK712R
HK713W

$975

$215
$290
$340
$215
$145
$175
$290
$225

Digital U0 (1MHz, 16Di, 16Do, 5v)
[soh Digital 1/0 (1KHz, 16Di, 16Do, 12-24y)
[soh Digital I/O (1KHz, 16Di, 16Do, 48-60v)
'soli Digital 1/0 (1KHz, 24Di, 24Do, 12-24v)

rn.

Digital I/O (1MHz, 48Di, 48Do, 5v)
TTL Digital 1/0 (1MHz, 48Di/Do, 5v, 3 counters)
TEL Digital 1/0 (1MHz, 48Di/Do, 5v, 1RS232C port)
TEL Digital 110 (TTL, 1MHz, 96Di/Do, 5v)

$225
$290
$340
$225

HK714T

TTL Digital Input (TTL, 1MHz, 32Di, 5v)

HK714L
HK714H
FIK715T
HK715L
HK715H

Opt.
Opt.
TTL
Opt.
Opt.

HK72I

Counter/Frequency Generator (10 channels, 5MHz)

HK722
HK725

4 Channels Counter/Timer (1MHz)
CR-NET Distrb Data Acquist & Control (2 ports)

HK726
HK730

Stepping Motor Control Brd
IEEE-488 (GPIB) Board (300KB/S)

$985

HK759

EPROM Eraser (w/Timer, 20 chips)

HK760
HK762
HK763
HK764

EPROM Writer Bd (4 sockets)
EPROM & PAL Programmer (2 sockets)
848 Single Chip Comp Prog'mer (8741, -42, -48)
851 Single Chip Computer Prog'mer (for 8751)

$98
$120
$350
$150
$125

HK765

100MHz Logic Analyzer Module (24 Chnl, 4KB)

$950

Isolt Digital Input (1KHz, 32Di, 12-24v)
Isolt Digital Input (1KHz, 32Di, 48-60v)
Digital Input (TTL, 1MHz, 32Do, 5v)
Isolt Digital Input (1KHz, 32Do, 12-24v)
Isolt Digital Input (1KHz, 32Do, 48-60v)

$290
$340
$585
$440
$1180
$265

We Supply aComplete Line of Components,
Please Call for Complete Price List.
WE WILL MEET OR BEAT ANY REASONABLE
PRICES!!

ONE YEAR WARRANTY • ORDER HOTLINE: 1-800 -728 -4348

Personal Computers & Industrial Control Systems

TEL: (415) 490-4009 FAX: (415) 490-4069
45260 INDUSTRIAL DRIVE, FREMONT CA 94538 USA
Circle 541 on Reader Service Card (DEALERS: 542)

See us at
COMDEX/Fall '89
November 13-17, 1989
Bally's Las Vegas Booth #B-946
Las Vegas, Nevada
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BASIC SYSTEM COMES WITH
THESE GREAT FEATURES:

Magiironk's Bask XT
Starter Package

• 8088-12 Processor
• 4.77 MHz Hardware/Software
Switchable Speeds
II 640 KB RAM on Board
• 8 Expansion Slots
al 20 MB Hard Drive
• 360 KB, 5.25" Floppy Drive
• Hard Disk Controller
• Multi I/O w/1 Serial, 1Parallel,
1Game Port & Floppy Disk Controller
• CGA Card
• XT Case with Turbo, Reset Switches
• 150 Watt Power Supply
• 101 Key Enhanced Keyboard

CGA, 20MB Hard Drive

$1429

/pirating
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,
MONITOR
SAMSUNG
CK4644

.
1f1/11_

ri -11/1

N

PRINTER, STAR NX1000 MULTI-FONT
Ill 9Pin Dot Matrix
II 144 CPS Draft, 36 CPS NLO
• High Resolution Text and Graphics
• Four Built-in Fonts
• Standard Friction and Tractor Feeds
• Paper Parking Mechanism

Ill 14" Color Monitor
• 640 o200 Resolution
II 041 mm DP

\

MOUSE
PROCORP MOUSE PACKAGE
II Setup dr User's Guide
• Setup Disk & Drivers
• ProCorp Mouse Dr. Halo III Program Disk
and Manual
• 9 -25 Pin Adapter

MS-DOS 4.01 OR 3.3 WITH GW BASIC
DISK STORAGE BOX
• Holding 100 pes. of 5.25" Diskette
II 3M 5.23" DS/DD Diskette (10 Pcs)
6 OUTLET UL LISTED SURGE PROTECTOR

Orders Only
1-800-227-54M
TERMS
NI prices reflect cash discount. We accept

VIDEO CARDS
MMAGITRONIC

A-8133H
Mono Graphic Card
A-8103H
Mono Graphic w/PP
A-8104H
Color Graphic Card
A-811114
Color Graphic er/FIP

$47
$49
$42
$44

VIDEN7SEVEN
A-VRAM-VGA Full length. VGA
compatible. 256K VRAM. 7024x 768
4-color. 800x600 16-colors and
640x400.
256 colors

$413

A-FW-VGA Full Length VI)/1
Compatible. 256K DRAM. 800c600
16-color & 640x400
289
256-color ..
A-VEGA -VGA Short Card
800,600 & 720x540
16 color
..
A -VEGA -DELUXE Short Card
40x4806 752,410
$199
16 color

5

ns9

r
pARADEE 195
-

5-10A302 EGA Auto $
Switch 640,480
161/6111402 VGA Plus 800,600
Resolution in 16
Colon
A-VGA403 VGA Plus 16 Card
8003,600 Resolution In $309
16 Colors

$269

ST'
A-EGA301 EGA Card.
Auto Switch. 640,1350

$

,
69

INTERFACE BOARDS
M MAGITRONIC

A-8208
AT 2 5MB RAM Card
A-8231
AT I/O Card P/S/G
$ 39
A-8231-2
AT Serial/Parallel Card
$ 35
A-8132H Multi 1/0 Card. $ A 5
va/S/P/G/CLC/FIX ?Drives .IF
A-8131 XT I/O P105 II
$37
Card with S/P/G/CLC
A-8113
640118 RAM Card
$ 29
A-8235 XT/AT
2MB EMS Card

$59

$79

TAPE BACK-UP SYSTEMS
8-0J10 40MB, Runs Ott Floppy
Interface PC/XT/AT
$20b59
Compatible
D-TU -40 40MB. DC2000 $24
Data Cartridge
D-TU -60 WAEI, DC2000 529
Data Cartridge
8-KE-10 External
Krt for D1-10
$ 99
8-A11-10 Tape
Adapter Board

A-VGA405 16 Bit VGA. 800x600
Resolution rn
16 colors

$255

KEYBOARDS
D-K15111. 84 Key
XT AT Switchable
D-K156 101 Key Enhan•
cod XT/AT Switchable
D-K1158 Small Footprint
Full Function. PC/XT.
AT Compatible

$

45

$ 55
101 Kry

$54

SYSGEN
Melee Series
8-5052260 External 5.4' 360
KB, I2MB Flow
Drive
Y
$219
8-SYS2261 External
$229
31/
2“720 KB/1 44 MB

V
°s ee, 2eAdapter Card to InterO

DISK DRIVES
cg)seagate

C-SS-MA2565 12 - Amber Monochrome Mondor w/Symet Sir c
Base. no o 350
C-SS-CW4644 14'. RGB Motill «P
or

85
6
-HoO-.
, 2m25
,m2°M8 '

640 x200

13-He-225 w2Western

s229

.....

mare Drives
$

8-SYS310
Internal 5/
4 "60MB
1
8-SYS315
External SU.' 60MB

C-SS-CM4531 14'. EGA Monitor.

?Weer'
30MB. 65ms. RLL
.. $ 239
8-HD-238R w/Westem Sarum.
Di tal
8-F1D-251
40MB. 40ms. MFM
$ 339

S

«..7 11

Seiko

-..,

8-HD-251-1
28rns.MFM
8-HD-2778 60 MB.

5 389
$399

40rhs. RLL. 1/2 Ht
8404096 80MB.

$599

28ms, MFM. Full Ht .
&HD-414411122 MB. 54Logrigh
28rns. RLL, Full Ht

TOSHIBA

Floppy Drives

C-SK-CM1430 14' VGAS604)
Monitor 10/4 x /68

D-PISO
150 Watt for XT
D-P200
200 Watt for AT
D-P900
290 Watt for Baby AT
v
D-PSOO
k C
230 Watt for AT
ase
r
s
7
,
,P1
,B ,
0p
3rb
otóc
u
t
t
o
lert

g
eD IrVie"

$45
$59
$

8-FO-04DT 360KB,
DS/DD XT
Black
D-F0-04DEG 60KB.
DS/DD XT/AT Beige
B-FD-08DEG 1.2 MB

8-SYS35°
Internal
56." I25MB

B-SYS3.55
External

25MB

533

$770
$121140
vror m,

9

rtn,
up

$275

Time @ 1/2 Load.
26 AH Battery
D-1P156 6 Outlet with 3lode'', lual
Filters.
&Cord
$ 54
D-TP184 4 Outlet with 2Indivelii.il
Fi e
6. 1'
01

$45

69
$69
$

585

i l
.1 MB
1720KB
Formatted) with
Installation Kit ... .. .
8-FD-356 31
/ ' 2 MB II 44 MB
2
Formatted) with
Inmallation Kir

59

69
$995
$

00

26 AH Battery
D-TP8C325 325 Watt
Transfer Time. 55 min,

$46n
'""
$685

219

$275

Till & Sw i.IB.e•
$339
640 x 350 _
C-SS-M24571 14' Paper white.
Flat Screen Mono
$ In.
Monitor, 720 x 350
••••
C-SS-004551 14',
Analog Color
Monitor. 720 x400
.
C-SS-CN45S1 14', Multisync
Monitor. w/Tilt 6 Swivel$A a)
Stand. 800 x580
1
C-SS-MP5671 15'. Full Page
Monochrome Monitor er/Video
Board. Tat & Swivel
$839
Stand 1006 x 1048

Time @ 1/2 Load

RELIANT SERIES

PRINTERS

gore

__,.,

10GiTECH

$80
$95

E-NX1000 Multifont
9Pin 144 CPS Draft.
$159
36 CPS NLO
E-NX1000 Rainbow 9 Pin
144 CPS Draft. 36 CPS $.,29
NW 7Color Printing
de
E-NXIS 9Pin. 120
5.,90
CPS Draft. 30 CPS NLO
E-N82410 24 Pin. 216 SA19
CPS Draft, 72 CPS NLO
E-NX2400 24 Pin. 170 $4$39
CPS Draft, 57 CPS MO el
E-NX1000
Black Ribbon
$ 6 95

Panasonic'
E-PlI80 9 Pin, Narrow Carriage.
192 CPS Draft.
38 CPS NLO
E-P1191 9 Pin. Narrow Carriage
240 CPS Draft.
48 CPS NLO
$ 245
E-1592 9 Pin, Wide Carriage. 216
CPS Draft.
45 CPS NLO
E-P1595 9 Pin. Wide Carnage
288 CPS Drart.
61 CPS NLO
$ 4 1 15
E-P1124 24 Pin. Narrow Carriage
192 CPS Draft.
63 CPS NLO
$ 315
E-P4450 Lour Printer II PPM.
300 DPI. 5 Emulations. Standard
Senoll or Parallel
$1345

$179

$389

MOUSE

Serial Mouse
with Software

MODEMS
iegArecZeit% .. $52 Standby % m et System
8-SYS2381 Adapter Card to Interface Bridge Drive on
$5 . D-TPBC4S0 450 Walt. 5 ms M MAGITRONIC
PC/XT & Compatible
Transfer Time. 34 nuns Back up

MAGITRONIC
80NE-32

c8SARASUNG

POWER SUPPLY
$85
M MAGITRONIC

P

Renaissance

MONITORS

CONTROLLERS
WESTERN

$

Mastercard and Visa, cashiers check, cash or
certified check. Personal and company checks
require 3 weeks to clear. Add 53 handing
charge per box plus additional shipping
charges. COO orders -add $3 per carton NI
defective merchandise must have RMA

69

A-MDI200-1
$
1200 Baud Internal
59
A-M02450-1
2400 Baud Internal
$ 99
A-M02400-EX Cardinal$ i 29
2400 Baud External
I

oicirdsc

A-WDXT-GEN2 Winc homer Xr
Controller with
$ 59
Dynamics Bios
A-WDXT-GEN2R
XT RLL Controller
$ 69
A-WD27X XT Compatible $£.9
Winchester RLL Controller
gar
A-WO-V-MM2ATCompatible Win

''4;°1
conZ:,.
0.... 419
A-WD-V-S82 AT RLL Enhamed
h

lecV
,
,
i
nc
ri
,rh
oe
t
rr/Floppy

$139

number. Allow Ito 3weeks for replacement.
M defective items will be replaced or repaired
at our discretion within the limits of the
manufacturer's warranty. AN return items must
be shipped prepaid and insured Complete 1
year Warranty on system. 1-year Warranty on
Floppy Drive. Fr.,l1 service in-house technical
support throughout and beyond Warranty

CALL FOR SPECIAL
MAGITRONIC DEALER
PRICES ON ORDERS
OF 10 SYSTEMS +
All systems fully assembled. tested. bumed in
Fr shipped in computer shipping carton. IBM.
PC. XT. AT. Samsung. Toshiba. Microsoft,
Seagate, Video Seven, Paradise. Renaissance.
Tripplate, Seike. Colorado. Star. Panasonic.
Western Digital. Sysgen are registered trademarks of their respective companies.
Prices and availability subject to change
without notice

NEW YORK ORDERS
8 GENERAL INFO CALL
516-454-8255
FOR TECHNICAL SUPPORT
ONLY CALL 1-800-347-54M
516-454-8255
LEASING PROGRAM
AVAILABLE TO
CORPORATE ACCOUNTS
516-454-8255
MAGITRONIC
TECHNOLOGY INC
10 HUB DRIVE, MELVILLE. NY 11747

CALL 1-800-227-5454

IN NY CALL 1-516-454-8255
FAX NO. 1-516-454-8268

TECHNOLOGY INC.
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BYTE editors' hands-on views of new and developing products
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Excel for OS/2 with
Presentation Manager
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OS/2 Gets aSpreadsheet

T

he new Excel, an upgrade
to the powerful spread-

sheet, joins the OS/2 bandwagon. After testing aprerelease version, Icame to the
conclusion that Excel for
OS/2 with Presentation
Manager is distinguished
from its DOS ancestor less by
its feature set than by the underlying benefits of OS/2.
Among those benefits are
large memory addressing,
support for virtual memory,
built-in Dynamic Data Exchange (DDE), multitasking,
and a richer graphical environment, including more
fonts, more accurate screen
representation, and an IBM
common-user-access-compliant interface. Large memory
permits adifferent working
style, in which many spreadsheets are loaded and open at
the same time. With multitasking, you can be sorting a
database and printing afile in
the background while working
on Excel in the foreground.
However, operating in single-user mode on an AT-class
machine, and without many
other PM applications with
which to share data, the advantages of OS/2 are not immediately apparent. In fact,
even the larger memory ad-

dressing (I had 3megabytes installed, plus room on my disk
for virtual memory) didn't
prevent me from getting warning messages that some of my
operations were too big and
would require giving up Undo
in order to proceed.
Excel for Windows is afine
application, distinguished by
its graphical power and,
through Windows, its ability
to link spreadsheets to one another and to other documents.
The PM version carries on this
tradition, adding support for
up to 256 fonts (in both a
faster, less-accurate screen
mode and aslower but more
WYSIWYG representation)
and a new Data Consolidate
feature that emulates the

Excel for OS/2 with
Presentation Manager
$495; upgrade from
Windows, $50
Requirements:
IBM PC AT, 80286,
PS/2, or compatible with
2.5 megabytes of RAM,
OS/2 1.1 Standard Edition
or higher, ahard disk
drive with 3megabytes

three-dimensional capabilities that are found in competing spreadsheets.
The new Excel doesn't permit a single file to contain
multiple worksheets, as does
Lotus 1-2-3 release 3.0. However, with Data Consolidate,
you can "summarize" worksheets by pointing and clicking on areas in each sheet that
are then dynamically linked to
asummary sheet. To my disappointment, this feature was
not intuitive nor well documented.
Other additions in Excel
PM are quite minor. A nice
menu item called Window
Show Clipboard lets you see
the contents of the clipboard,
and modifications to existing

free (not including the
space used for OS/2), and
EGA or VGA graphics.
Microsoft Corp.
16011 Northeast 36th Way
P.O. Box 97017
Redmond, WA 98073
(206) 882-8080
Inquiry 988.

commands permit greater customization of the work environment. New commands
necessary to interact with
OS/2 (e.g., amenu item to call
the Control Task Manager)
have been added, while several macro functions have
been modified to comply with
PM. The file load and save
commands will support the
32-character filenames in
OS/2 1.2. And Q+E, Microsoft's new SQL querying tool
for Excel, will ship with every
copy of the PM version.
In performance, the beta
version of Excel PM that I
tested was comparable to the
Windows version in recalculations—sometimes faster,
sometimes slower, but never
by more than 10 percent—but
its speed was substantially
slower in two key areas: file
loading and saving, and screen
movement. Loading a600Kbyte file under OS/2 took 70
percent longer than under
Windows, and atest of scrolling right took 31 percent
longer. In all comparable
benchmarks, Excel PM was
much slower than the 2.x DOS
versions of Lotus 1-2-3 (using
the same files converted to
.XLS format) and was alittle
slower than Lotus 1-2-3 release 3.0.
Is Excel PM worth it for
DOS/Windows users looking
to upgrade? When you consider
that you will need an 80286 machine or higher (an 80386
really helps), at least 2.5
megabytes of RAM, a large
hard disk drive with 12 megabytes of free space, OS/2, and
the application itself, the cost
may not be justified now. But
when OS/2 becomes a standard, and more applications
that use multitasking and DDE
enter the market, this new Excel will likely be amust-have
program. El
—Andrew Reinhardt
continued
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A Cornerstone
for Building
Documents

A

fter writing for years
about the advent, and finally the arrival, of the new
age of desktop publishing, it
was time to install aDTP program of my very own. But my
old-faithful IBM PC AT clone
was slow, lacked sufficient
memory, and had atiny amber
monitor—definitely not suited
for the rigors of Windows/286
or PageMaker. The solution to
that problem was to increase
speed with a new motherboard, beef up the memory
with an expanded memory
board, and add a full-page
monitor.
Ichose the Cornerstone
SinglePage XL subsystem,
complete with afour-shade
gray-scale portrait monitor
that measures 15 inches diagonally and includes aHerculescompatible add-in card and asTHE FACTS
sociated software. TrueFonts,
Cornerstone's proprietary
Cornerstone
screen fonts, include HelveSinglePage XL
tica, Times Roman, Courier,
$1295 for two-shade
and Symbols. My four-shade
monochrome version;
system uses smoothing for
$1495 for four-shade
crisp on-screen characters.
gray-scale version
However, aless-expensive
two-shade monochrome sysBasic system:
tem is also available.
A 15-inch monitor, video
The installation was easy.
interface, video cable,
There's only one jumper on
the two-thirds-length add-in
card (for single or multiple
there, Ijust hooked up the
monitors), which, although it
video cable and power and
requires an AT, fits into any 8turned the computer on.
or 16-bit expansion slot. From
Software installation is also

110-V AC power cord,
display drivers, and grayscale fonts (on gray-scale
monitor only).
Cornerstone Technology
1883 Ringwood Ave.
San Jose, CA 95131
(408) 453-9800
Inquiry 990.

uncomplicated. Drivers are
included for Microsoft Windows, GEM/3, Ventura Publisher, AutoCAD, Auto-

Sketch, AutoShade, Lotus 12-3, Symphony, WordPerfect,
and WordStar. A DOS driver
allows other DOS applications
to run in full-page mode. But
because many programs bypass the BIOS and write directly to the screen, don't expect wonders. For example,
Norton Commander and XyWrite refused to run in anything but their normal 25-line
configuration.
After Ifinished installing
Windows/286, its custom
driver, and PageMaker, Iwas
eager to see how afull page
looked on-screen, and Iwasn't
disappointed. The screen surface is flat, with no obvious
glare or distortion, and the
noninterlaced resolution (768
pixels horizontally by 1008
pixels vertically) more than
meets my DTP needs.
Cornerstone is an apt name
for this monitor. It measures
16 1
/ inches high and 12 7A0
2
inches wide, with adepth of
13 7
/
10 inches. It looks great on
my desk and has attracted the
curiosity of many (jealous)
fellow editors. The only small
complaint Ihave about the
SinglePage XL is the contrast,
which Ihaven't been able to
adjust to my liking. But that's
something Ican live with, and
Irealize it's not completely the
fault of the monitor, since it's
competing with the extensive
light in my office.
If you need to work with text
and graphics, as in DTP, and
can do without color, the Cornerstone SinglePage XL is for
you. O
—Anne Fischer Lent

Pictorial Programming on the Mac
D

rograph 1.2 from Gunakara Sun Systems is apictorial development system that
radically changes the rules of
the game. You build Prographs with apictorial diagram editor similar to what
many computer-aided software engineering tools provide. However, while CASE
diagrams typically specify
code, Prographs are code.
82

BYTE • NOVEMBER 1989

An application builder, an
interpreter, and a debugger
support the pictorial language. The key elements of
Prograph are object orientation, data flow, and awell-integrated environment. The object orientation is, in some
respects, not too different
from what you find in C++ or
Object Pascal.
Class icons have left and

right mouse-sensitive regions.
Double-click on the left one,
and an object editor reveals attributes that belong to the class
at large and to the current instance of the class. Doubleclick on the right one, and
another editor shows the methods in the class. The System
Classes window is where you
create new classes and—by
rubber-banding them to exist-

ing ones—specify inheritance
relationships.
There's virtually nothing
in the system that corresponds
to the normal concept of avariable. Thus, there are no variable names to invent, type, and
misspell. It also means, however, that you'll spend much
time in object editors unpacking attributes—since that's the
continued

CrossCodét
len the

68000

vlicroprocessor Family

%Noe

Embedded systems designers have already used CrossCode

Cin over 413 different applications.

How to choose a68000 C compiler
for your ROMable code development
These twelve important CrossCode C features could
make the difference between success and failure

I

es hard to know ahead of time what
features you'll be needing in a
68000 C compiler. But if you're using
CrossCode C you won't need to think
ahead, because CrossCode C is already
equipped with these twelve important
features for your ROMable code development:

6. Register Optimization: Ten registers are reserved for your register variables, and there's an option to automatically declare all stack variables as
register, so you can instantly optimize
programs that were written without
registers in mind.

1. A 100% ROMable Compiler:
CrossCode C splits its output into five
memory sections fer easy placement into
ROM or RAM at link time.

7. C Library Source: An extensive C
library containing over 47 C functions is
provided in source form.

2. Integrated C and Assembler: You
can write your code in any combination of
C and assembly language.
3. Readable
Assembly
Language
Output: The compiler generates assembly language code with your C language
source code embedded as comments, so
you can see each statement's compiled
output.
4. Optimized Code: CrossCode C uses
minimum required precision when evaluating expressions. It also "folds" constants at compilation time converts
multiplications to shifts when possible,
and eliminates superfluous branches.
5. Custom Optimization: You can optimize compiler output for your application because you control the sizes of C
types, including pointers, floats, and all
integral types.

aarawer or sale. same tor lawyer,

8. No Limitations: No matter how large
your program is, CrossCode C will compile it. There are no limits on the number
of symbols in your program, the size of
your input file, or the size of aC function.
9. 68030 Support: If you're using the
68030, CrossCode C will use its extra
instructions and addressing modes.
10. Floating Point Support: If you're
using the 68881, the compiler performs
floating point operations through the
coprocessor, and floating point register
variables are stored in 68881 registers.

will always be standard, too.
There's More
CrossCode C comes with an assembler,
alinker, and atool to help you prepare
your object code for transmission to
PROM programmers and emulators. And
there's another special tool that gives you
symbolic debugging support by helping
you to prepare symbol tables for virtually
all types of emulators.
CrossCode C is available under MSDOS for just $1595, and it runs on all IBM
PCs and compatibles (640K memory and
hard disk are required). Also available
under UNIX, XENIX, and VMS.
CALL TODAY for more information:

1-800-448-7733
(ask for extension 2001)

Outside the United States, please dial

PHONE: 1-312-971-8170
FAX: 1-312-971-8513

11. Position Independence: Both position independent code and data can be
generated if needed.

SOFTWARE DEVELOPMENT SYSTEMS, INC.
DEPARTMENT 21
4248 BELLE AIRE LANE
DOWNERS GROVE, ILLINOIS 60515 USA

12. ANSI Standards: CrossCode C
tracks the ANSI C standard, so your code

CrossCodero is atrademark of SOFTWARE DEVELOPMENT
SYSTEMS, INC. MS-DOS
is a registered trademark o
Microsoft. UNIX® is aregistered trademark of AT&T. XENIX®
is aregistered trademark of Microsoft.
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Does CHAOS Lurk
In Your System?
DYNAMICAL
SYSTEMS, INC.
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DYNAMICAL SOFTWARE: A complete package for
the practical application of nonlinear dynamics and chaos
to real world data and theoretical studies.
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Easily interfaced with instrumental output and your own
programs.
Use DYNAMICAL SOFTWARE to study
scientific, medical, engineering and economics time series.
lb, Pfeil', is

tr,b,',n/r-re-if in .9ry-oribtare » Mpf/ree,

Written manuals include comprehensive introduction to
nonlinear dynamics and chaos for the chaotic novitiate.
CHAOS IN THE CLASSROOM:

ect

SeIrcte.aï,,

Self-contained

programs for use in the classroom and independent study.
For IBM PC's and Compatibles.
Dynamical Software (Two Package Set) $550;
Chaos in the Classroom $49.95.
JOIN THE NONLINEAR REVOLUTION!
DYNAMICAL SYSTEMS, INC.
P.O. Box 35241 •Tucson, AZ •(602) 292-1962

WE ABSOLUTELY LEAD THE
COMPETITIVE QUALITY,
DELIVERY 8r. PRICE
S NOT 7- E .ARGEST
NE ARE EQUIPPED WT- "
- E LA-DOLS

TO CREATE OUR PROD.:- OPTIMUM.
.

DELIVERY t PRICE ARE OUR

E-1 17895

that they use object-oriented
constructs, the reality is often
different. With FormWorx
System 2, "object-oriented"
is more than abuzzword. Objects are the key to the package's surprisingly literate user
interface. Laying out aform is
simplified because the company has included about a
dozen constructs that it calls
common form objects. These
go beyond the simple grids
used in competing products.
There are objects for all the
common form areas (e.g.,
headers, lists, and signature
blocks). Ifound that Icould
quickly design aform without
the steep learning curve that
was needed with other packages I've used.
A form in FormWorx System 2consists of four planes:
draw, edit, paintbrush, and
data. This separation of powTHE

FACTS

FormWorx System 2
$299
Requirements:
IBM PC or compatible
with 640K bytes of RAM,
DOS 3.0 or higher, and
Microsoft Windows
2.03 or higher.

7
\
EXCELLENCE MUTRAYER
P.C.B. MFG CO.. LTD.
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TAIPEI, TAIWAN, R.O.C.
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FormWorx Corp.
Reservoir Place
1601 Trapelo Rd.
Waltham, MA 02154
(617) 890-4499
Inquiry 992.

ers makes a great deal of
sense, and it's one of the main
reasons why the package is so
easy to use. After Iworked
with the individual planes,
they all came together in afinished product.
Another stunning feature of
the package is its forms-filling
abilities. Other forms packages let you import data from
dBASE (or delimited ASCII)
files, letting you print out a
bunch of finished forms at one
time. But FormWorx System 2
takes the concept much further. The company has essentially designed an easy-to-use
front end to dBASE III Plus (or
dBASE IV), and you don't
even need dBASE to use it.
But FormWorx System 2's
biggest surprise came when I
exited the program. Because it
stores forms as acombination
of pointers to objects, the
amount of space needed to
store your finished forms is
minuscule. For example, a
standard invoice file took up
only 548 bytes of storage. This
is afar cry from other forms
packages, which store forms
as bit-mapped images, often
taking up as much as 300K
bytes for asingle form.
FormWorx System 2 is a
package that shows what careful design coupled with the latest wave of object-oriented
programming technology can
do for software. And for only
$299, it's a software system
that delivers even more than it
promises.
—Stan Miastkowski

SEND AWAY FOR
YOUR VERY OWN
COMPUTER STORE.
%
VCR,:

When you buy a
computer, about 35%
of your money goes to
the store.
But we'd much rather
see your money go to
somebody who deserves
it alot more.
You.
So we give you a
completely different
kind of computer store.
The Dell Computer
Store.
Instead of acrowded,
high-overhead showroom, you get our brand
new 44-page catalog. Which
gives you afull line of 386'"
and 286 systems, printers,
peripherals, software, and
accessories.
And since you buy direct
from the manufacturer, you save
about 35%.
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DELL

But there's alot more to it
than saving money. We offer
you the most complete service
and support in the industry.
Including a30-day moneyback guarantee. A toll-free
technical support hotline.
Self-diagnostic software. And
next-day deskside service from

Xerox Corporation.
If you read our ad in the
front of this magazine,
it will tell you alot
more about the systems
we offer. And the service
we put behind them.
So if you'd like amuch
more intelligent way to
buy apersonal computer,
have alook at our ad. Or
call us at 800 426 5150.
Or send us the card on
this page.
And we'll send the
best computer store
you've ever seen.
One you don't have to
set foot in.

DELL
COMPUTER
CORPORATION
TO ORDER, CALL US.

800-426-5150.
FOR DELL IN CANADA, CALL 800-387-5752.

©1989 Dell Computer Corporation. 386 is atrademark of Intel Coiporation. àService in remote locations will incur additional navel charges.
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WEITEK

CORPORATION

TUESDAYS, THE SHIPMENT OF TIME ARRIVES EARLY.
But what if they needed more? What then?

•

If time could be manufactured, you'd buy it. Weitek's Abacus 3167 math coprocessor comes close.

It can give a386-based computer 2X to 3X its normal speed—workstation-level performance—for
less than $1,000. It's quickly installed in machines from Compaq, H-P, AST, Zenith, Dell, Everex
and numerous other manufacturers. It's supported by high-end CAD, CAM, engineering and
math applications like VersaCAD, Anvil-5000pc, CADKEY, Mathematica and many more.
And by the most widely used programming tools—from vendors like Phar Lap,
MetaWare and MicroWay. To learn more about the 2X to 3X speed that means
twice as much time for you, call Weitek Corporation at 1-800-HOT-3167 or
see your dealer. Soon.
WEITEK is aregistered trademark of WEITEK CORPORATION. All other company and product names are trademarks or registered
trademarks of their respective holders. ©1989 WEITEK CORPORATION
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plug our product.
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Try our multi-user/multi-channel communication boards (and our promises)
for 30 days with no risk.
You're looking at multi-user systems.You want high
performance. High reliability Great service and technical
support. And real valueliouble is, that's what every
board company promises.
But whose promises can you afford to stake
your reputation on? Ours. Because only DigiBoard dares
to let you try us in the real world.With no risk.
With DigiBoard you can order any
DigiCHANNEL multi-channel communications board and evaluate its performance

igi

Pluggn

for afull 30 days. Choose basic boards or the industry's fastest
intelligent boards. PC-Standard or Micro Channel. Four, eight
or 16 ports. Even aSynchronous option on some models.
While you're evaluating the performance of our
boards, we hope you'll benchmark our technical support
too. Customers tell us it's as eat as our engineering. But
enough talk.The only way to see how good we are is to try
us. And now, you can plug us in without
T
z
risking apenny. Just plug into your
nearest DigiBoard distributor•

Ask your DigiBoard distributor for our FREE booklet, How to Do Multi-User Right.
NATIONAL DISTRIBUTORS
SOFTSEL COMPUTER PRODUCTS, East 800-645-7779, Central 800-645-7775,West 800-645-7778;
ARROW ELECTRONICS INC., COMMERCIAL SYSTEMS DWISION, 800-323-4373 U.S., 516-391-1762 NY.;
INGRAM-MICRO D, 800-642-7631; ROBEC DISTRIBUTORS, 800-223-7081 Request Ann Brady
CANADIAN DISTRIBUTORS
CDI COMPUTER DISTRIBUTION, 604-984-0641; EMJ DATA SYSTEMS LIMITED, 519-837-2444;
SOFTSEL COMPUTER PRODUCTS, 800-268-1220; INGRAM-MICRO D, 416-738-1700

REGIONAL DISTRIBUTORS
MULTI COMPUTER PRODUCTS, South East Region, 800-456-8584
ICOM SYSTEMS INC., Central Region. 312-506-1444;
MP SYSTEMS, Central &Western Regions. 800-624-1688 U.S., 800-322-6411 CA
AIS INC., Central Region, 800-950-2471;
COMPUTER SOURCE INTERNATIONAL North East Region, 800-222-5022;
TRICOM, North East Region, 800TRICOM-1; REDLAW, South East Region, 305-791-5459

DigiBoard Inc., U.S. 800-344-4273, MN 612-922-8055
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Nick Baran

EISA Arrives
HP leaps to the forefront
with an 80486-based
system built around the
controversial EISA bus

A

fter its unsuccessful attempt to
take the lead in the PC market
with its touchscreen HP-150
back in 1983, Hewlett-Packard
settled for the role of builder of solid, reliable PC clones, while leaning heavily
on its entrenched positions in the minicomputer and electronic equipment markets. Now, however, the company is embarking on a new strategy of product
innovation and market leadership.
On the software side, HP has taken the
lead in developing the Unix-based Motif
user interface for the Open Software
Foundation. It has also started shipping
its innovative NewWave user environment for Microsoft Windows.
On the hardware side, the first evidence of HP's new strategy is its Vectra
486 PC, apowerful 80486-based deskside system that may be the first machine
on the market to feature the long-awaited
Extended Industry Standard Architecture bus. (For more details on the EISA
bus, see this month's Under the Hood
column.)
HP gave BYTE an early look at apreliminary version of the Vectra 486, and it
is indeed an impressive machine, offering excellent performance and broad
flexibility. The Vectra 486 is equally
well suited for use as ahigh-performance
CAD workstation, anetwork server, or a
host for a multiuser system. And, as
you'd expect, it can run Unix, DOS, and
OS/2.
From the outside, the Vectra 486 looks
continued
PHOTOGRAPHY: PAUL AVIS @ 1989
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VECTRA 486 CPU ARCHITECTURE
System memory
(2 Mb to 64 Mb)

80486 CPU

VRAM

FPU

CPU

8K-byte cache

HP high-performance
Super VGA video controller

HP
high-performance
bursting memory

D/A
converter
(optional)

Video controller

controller

Buffers

High-performance video connector

32 bit high -performance system bus
Floppy disk drive controller
Local
I/O bus

Embedded hard disk drive controller

EISA bus controller
CMOS RAM
32-bit EISA bus
Real-time clock

8 EISA connectors

Serial/parallel controller

Keyboard/mouse controller

The Vectra 486 system diagram. Note the high-performance system bus (the host bus) that drives the system and video
memory.

identical to the Vectra RS/20C and
RS/25C (the 80386 deskside models of
the Vectra series). The floor-standing,
24-inch-high system cabinet weighs in at
ahefty 60 pounds and includes six halfheight storage bays, allowing up to two
full-height hard disk drives and four
floppy disk drives and/or tape backup
storage devices to be installed in the
system.
The system is powered by a360-watt
power supply. The Vectra 486 comes
standard with 2megabytes of RAM, one
1.2-megabyte 5'A-inch floppy disk
drive, two serial ports, one parallel port,
a PS/2-type mini-DIN keyboard, and
mouse ports.
The inside of the Vectra 486 is what
sets it apart from other members of its
family. The main components of the
Vectra 486 system are the 80486 CPU,
an eight-slot EISA bus, and a special
high-speed bus that drives the system
memory and the high-performance
Super VGA video controller. The system
94
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diagram of the Vectra 486 is shown in the
figure, and the main system board is
shown in photo 1. Note that the 80486 is
located on a separate CPU board that
plugs into the high-speed bus.
The 80486 CPU
The heart of the Vectra 486 is Intel's new
80486 CPU, which features on-chip
floating-point and memory management
units, as well as an internal 8K-byte
cache (for an overview of the 80486, see
Microbytes, June BYTE). Unlike some
of the other recently announced 80486
machines (e.g., those from Apricot and
Advanced Logic Research), the Vectra
486 does not include an external cache
but relies entirely on the 8K-byte internal
cache of the 80486.
According to HP's R&D manager for
the Vectra 486, Rich Archuleta, the internal 8K-byte cache "gave us the best
cost/performance trade-off on a25-MHz
system." Archuleta added that a"pretty
big" external cache is needed to obtain a

significant gain in performance. I'll discuss the performance of the Vectra 486
later in this article.
Ishould mention that the system board
does not include asocket for an auxiliary
floating-point coprocessor such as the
Weitek 4167, which supports the 80486
and is reportedly much faster than the
FPU built into the 80486 (see Microbytes, July BYTE, page 26). According
to Archuleta, the system board was already in its final design stages when Weitek announced the 4167; HP will support
the 4167 in alater version of the system
board.
High-Performance Host Bus
The Vectra 486 uses a custom, 32-bit
high-performance system bus, or "host
bus," to access system memory as well as
HP's Super VGA video controller. The
host bus operates synchronously at the
clock speed of the CPU, allowing atheoretical data transfer bandwidth of 100
megabytes per second (25 MHz, or mil-
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lion cycles per second multiplied by 4
bytes per cycle). Of course, the actual
bandwidth is limited by transfer protocols, CPU resets and interrupts, and
other performance penalties. But HP
claims that the host bus can access system memory with a bandwidth of 50
megabytes per second using the burst
mode of the 80486.
The system memory comes on aseparate memory board (see photo 2), which
plugs into the host bus. HP custom-designed its own memory controller chip
that takes advantage of the burst mode of
the 80486. System memory is available
in 80-nanosecond, 1-megabit single inline memory modules, allowing amaximum of 32 megabytes of RAM (in 1- or
4-megabyte packages), or in 4-megabit
SIMMs (8-megabyte packages), which
allows a maximum of 64 megabytes of
RAM.
HP's New VGA Controller
As Imentioned earlier, the Vectra 486's
host bus supports high-speed access to
HP's new Super VGA video controller.
The video controller plugs directly into
the host bus but also takes up one EISA
bus slot (the board extends across one of
the EISA slots). The new VGA adapter is
actually a "superset" of the VGA standard, supporting resolutions of 800 by
600 pixels and 1024 by 768 pixels, as
well as the standard VGA resolution of
640 by 480 pixels. The controller displays 8bits per pixel for amaximum of
256 simultaneous colors (16 colors in
1024- by 768-pixel mode) and includes
512K bytes of video RAM.
Idid not have achance to see the new
video controller because it was still in
production at the time of this writing.
However, HP's Archuleta told me that it
would offer about 10 times the performance of astandard VGA controller. The
machine Isaw used a standard 16-bit,
AT-type VGA board plugged into the
EISA bus.
Before moving on to other features of
the Vectra 486, Iwant to point out that
the high-speed host bus is acritical component of this system, particularly because of its high-performance graphics
capabilities. Unlike the EISA bus—or
other I/O buses, for that matter—HP's
host bus offers amuch faster and more
efficient path to the CPU because it does
not have to bother with bus arbitration
protocols and other performance penalties associated with bus I/O. Thus, the
system can support much higher block
transfer rates from system and video
memory. In high-resolution graphics syscontinued

High-speed
host bus
connectors

30486 CPU
EISA chip controller set
EISA bus slots

Photo 1: The main system board of the Vectra 486. Note that the 80486 is located
on aseparate CPU board that plugs into the high-speed host bus. The two large
connectors above the CPU board are host bus interfaces for the memory and Super
VGA board. The EISA bus slots are on the left side of the main system board (seven
ofthe eight slots are visible in the photo).

Photo 2: The Vectra 486 system memory board. Memory can be configured with
1-megabit or 4-megabit single in-line memory modules, allowing up to 64 megabytes
of system memory. The large chip on the right side of the memory board is HP's
custom memory controller (the bursting memory controller shown in the figure).
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See Your Data

MapInfo software can find, display and analyze your data
geographically. See your prospects, customers, facilities
—anything in your database. Find addresses by street,
ZIP code, city, etc. (We can even supply the maps.)

Any point or mien on the map can have acomplete
record of data behind it. See your actualdBASE data in a
window to vim, edit, and print. Draw your own
boundaries. Add title and legends for high quality
presentations.

Perform analyses on your data to sum, average, or count
your database mortis by location. Color sales territories
by volume of orders, ZIP codes by numbers of leads,
countries by your demographic data.

From street-level to worldwide, MapInfo
can merge your databases with maps. Play
visual "what if" with your data. See
patterns, trends, and opportunities you
never knew existed. If you need to map
your data, Map Info can do it for as little as
$750.
MapInfo now includes amap of the world and the U.S.
with all ZIP code locations. Runs on IBM PCs or compatibles with 6401( memory, ahard disk drive, and
graphics, and comes network-ready.

MaplIndo Corp
TM

Changing The Way The World
Looks Al Infornation'"
200 Broadway, Troy NY 12180
To order, call 1-518-274-8673

or 1-800-FASTMAP Toll free.

Melillo is atrademark of MapInto Corp. dBASE ,s atrademark ol Ashton-Tate
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tems, high-speed block transfers are extremely important for ensuring adequate
performance (e.g., consider the amount
of data that must be transferred to refresh
ascreen displaying a1024- by 768-pixel
CAD model).
The Vectra 486 designers claim that
the host bus will be able to support sustained block transfer rates of 25 megabytes per second, aperformance figure
in the class of the graphics engine used in
Sun's SPARCStation. In addition, because the host bus is 32 bits wide, highperformance color boards and three-dimensional accelerators are sure to be
offered as options instead of the VGA
video controller.
The EISA Bus
And then there's the EISA bus. As mentioned earlier, the Vectra 486 includes
eight EISA slots that use the double-row
EISA connector, allowing both AT-type
(ISA) and EISA-type adapter cards to be
plugged into the bus. Unfortunately,
there were no EISA-type cards installed
in the system that Ilooked at. At this
point, with the EISA bus still in its infancy, there are no add-in cards available
that utilize the bus's performance features.
Suffice it to say, then, that the Vectra
486 does indeed have an EISA bus and
that 32-bit EISA cards will become available for it within the next year. According to HP's product manager, Steve Keilen, HP will offer a high-performance
EISA hard disk drive controller board
within the next year. And several network vendors are working on Ethernet
and other network controllers for the
EISA bus.

tured by HP. The lower-capacity hard
disk drives are available with embedded
ESDI controllers that plug directly into
the Vectra 486 system board, saving a
bus slot. However, an ESDI controller
card (AT-type) is also available for running the 330- and 670-megabyte hard
disk drives. The ESDI hard disk drive
controller features adata transfer rate of
20 megabits per second. The hard disk
drives offer an average access time of
about 16 milliseconds.
The Vectra 486 system board also includes a built-in floppy disk drive and
tape drive controller, which can support
up to four tape drives or floppy disk
drives. The controller supports 5'A -inch
and 31
/-inch drive formats, including
2
the HP-150's 710K-byte format.

Performance
Ihad an opportunity to run BYTE's lowlevel benchmarks for 80286 machines on
aVectra 486 equipped with 4megabytes
of RAM, the 330-megabyte hard disk
drive, and astandard 16-bit VGA board.
The results are shown in table 1. It must
be emphasized that the machine Itested
was a preproduction model using an
early version of the 80486 CPU and a
beta version of HP's new hard disk drive.
According to Archuleta, the performance of the 80486 should improve substantially in its final production version.
He also said that HP's hard disk drives
will run faster in the final version. And,
as Imentioned earlier, Iwas unable to
test the new high-speed VGA controller
that will ship with the production version
of the machine.
In any case, the Vectra 486 yielded results comparable to those of other 80486based systems BYTE has tested. The
Mass Storage
CPU index is somewhat lower than the
HP will offer the Vectra 486 with awide
results for the Apricot because the Vectra
variety of mass storage options, includdoes not include an external cache. But
ing a line of hard disk drives ranging
the Vectra is faster than IBM's Power
from 108 to 670 megabytes. The 330- Platform 486.
megabyte and 670-megabyte hard disk
The hard disk and video numbers were
drives are brand new and are manufaccontinued
Table 1: According to early results on BYTE'S low-level benchmark tests,
the new HP system's greatest strength appears to be its disk performance.
SYSTEM PERFORMANCE

System
HP Vectra 486 PC
Apricot VX FT Server
IBM Power Platform 486

CPU

FPU

Disk
I/O

Video

6.0
6.7
5.3

21.6
21.8
21.4

3.4
2.3
1.8

4.5
5.2
4.3

Note: Indexes show relative performance. For all indexes, an 8-MHz IBM PC AT = 1 For afull description of all the
benchmarks, see "Introducing the New BYTE Benchmarks," June 1988 BYTE.

Take Our Course In C
And The First Lesson You'll
Learn Is In Economics.
NTSC
or

PAL
Formats

CLASMOM INSTRUCTION 46/,500
COMPLETE C VIDEO COURSE $295

"I heartily
recommend...
...an excellent
bargain."

You treE $1,205

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 the 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
•Include <stcho.h >
many C video courses
4rdelme NAMLEN 15
carry hefty price
«refine NUMMARK 4
struct person
tags.

Each lesson averages 17
minutes of clear, concise
instructions. Used in
conjunction with our
char name[NAM LEN],
The top C video
int mark[NUMM ARK],
workbook you'll find they
course at the lowest
provide everything you
possible price
need to know to become
proficient in programming in C.
But now, there's The Complete C
Video Course from Zortech.
Save your company 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.
ZORTECH

GARY RAY
PC WEEK

Look at all these C video pluses
. Only $295 complete.
. Ten videos with 36 lessons.
. Comprehensive 365-page
workbook.
. Free C compiler with linker,
library manager, full graphics library
and on-line help.
. Compiler and hardware
independent.
• Designed to help you learn c in
as little as two weeks.
. Tax deductible.
THE
BRITISH
PERSONAL
COMPUTER
Zortech Inc.
AWARDS
366 Massachusetts Ave
1988
Arlington, MA, 02174
Tel: (617) 646-6703
Fax: (617)643-7969

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

Zip

Here's my check for

vistovic#
Exp. Date
Prices do not include shipping

The Complete C Video Course $295
Order Hotline (800)848-8408
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A "Plug In" 32 Bit RISC workstation with
1024 x 768 display spells VOOM for
PCADTM, OrCADTM, PADS-PCBTM and PROTEL"' software.
The VectorScan RISC is the only 32 bit RISC coprocessor that includes 1024 x76a or 768 x
544) video display system. By combining the RISC and video display on asingle single PC card set,
access to both PCB layout structures and video display memory are free of limitations imposed by
bus bandwidth or 640K DOS limits. This combination provides faster screen redraw, zoom and
searches through the megabyte data structures required in PCB layout software.
DOS video compatibility is insured since the VectorScan RISC uses your EXISTING display
adaptor for DOS compatible modes. On board video switches allows asingle monitor to support
both RISC and DOS operation. For OEM and VAR applications, Applied Data Systems can provide
primitives and development tools, custom interfaces, options, and software.

COMPANY INFORMATION
Hewlett-Packard
19091 Pruneridge Ave.
Cupertino, CA 95014
(408) 725-8900
Inquiry 1177.

among the fastest of any of the 80486 systems that we've tested so far. And the
video test does not reflect the performance of the high-performance video
controller.
1Megabyte, 4Megabyte, 8Megabyte Memory Options
Available. Call for current pricing.

outside USA:301-576-0335
Applied Data Systems, Inc.
409A East Preston St.
FAX: 301-S76-0338
Baltimore, MD 21202-39/2 USA
Toll Free: 800-541-2003

PCAD is aTrademark of Personal CAD Systems, Inc.
OrC_AD is a"Fraderealk of OrCAD System Corporation.
PADs is aTrademalk of CAD Software, Inc.
PROTEI. is aTradesame of Prowl Techruylogy

Call us for a free AnthroCart catalog:

800-325-3841

Anthro'
Technology Furniture®
3221 N.W. Yeon St.
Portland, Oregon 97210
(503) 241-7113
Anthro. AnthroCart and Technology Furniture are registered trademarks of Anthro.
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A High-End System
for High-End Applications
It's probably clear by now that the Vectra
486 is aimed at the high end of the PC
market and is actually capable of replacing much-higher-priced minicomputers
as a network server or multiuser host.
The 32-bit EISA bus opens up possibilities for high-performance networks and
hard disk drive controllers, which would
make the Vectra 486 ideal for multiuser
and network environments. The highspeed host bus and the new VGA controller make the machine an excellent choice
as a high-performance CAD and engineering workstation.
But in spite of its promise, the Vectra
486 is alittle ahead of its time. As BYTE
goes to press, the 80486 is still being
tested for bugs and there are no thirdparty EISA cards available. By the time
you read this, Idoubt that this situation
will have changed much.
In my estimation, it will be the middle
of 1990 before the 80486 and EISA are
fully operational with a good base of
third-party support. But HP is certainly
to be congratulated for taking such abold
step with its release of the Vectra 486.
With HP's reputation for reliability and
strong customer support, the Vectra 486
is sure to be one of the strongest competitors in the Intel-based workstation and
high-end PC markets.
At the time of this writing, HP had not
finalized prices for the Vectra 486. It
was willing to give an approximate price
range of about $10,000 for asystem with
2megabytes of RAM and one floppy disk
drive, about $15,000 for the same system
with a330-megabyte hard disk drive and
the high-performance VGA controller,
and about $18,000 for a system with a
670-megabyte hard disk drive and the
VGA controller. •
Nick Baran is the BYTE bureau chief in
San Francisco. He can be reached on BIX
as "nickbaran."
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Breakthrough $899 02fer Now You Can Drive CD-ROM
Until December 31, 1989 Compact Disk Products (CDP) r,
is packaging the just released third generation Hitachi too l%)
CD-ROM drive with Microsoft's most popular CD-ROM
software:
Package A—For $899, includes Microsoft Bookshelf,
acoupon to purchase both Microsoft Stat
Pack and Microsoft Small Business
Consultant for only $50 each, aFREE copy
of CD-Play Demo and FREE Federal
Express delivery!'

Hitachi CD-ROM drives
&
ee •>t)
retail ($995): Hitachi's second
e
d,
u generation drives, the 1503 and
4e)
141 --eç. fr2it .
5
the 3500, captured over 60% of the
market with superior functionality and
reliability. The third generation 3600
model (internal or stand-alone) released in
(-)ie'dte
te
September 1989 is Hitachi's powerhouse for the
1990's. Superior speed comes from alook-ahead cache
"..e>, `éi
and a linear pickup head motor. Powerful standard
features include 8 drive daisy chaining, slim vertical or
HITACHI
horizontal mounting, and full audio CD capabilities (accessible
Nbld Lea. ro Tecenolopy
with CD Play Demo).

M

liticrosca.StatPack

Buy CD-ROM now! CDP sells over
200 quality CD-ROM titles for libraries,
schools, legal and medical professionals,
programmers, and many others. Over
25 new titles are being published each
month. With IBM, NEC, and HP
announcing new CD-ROM based PC's
or Mini's, aCD-ROM drive is becoming as necessary as afloppy drive.
"I believe more than ever that CDROM products will be amajor force in
the expansion of the information
industry." Bill Gates.

.•

Microsoft

Package B—For $1189 also includes Microsoft
Programmer's Library
YOU SAVE OVER $670!

e

icrosoft Bookshelf (retail $295): An indispensable
collection of writer s'references for word processor users. This is the
most popular CD-ROM title published. You get instant access to: The
World Almanac, Chicago Manual of Style, Bartlett's Familiar
Quotations, Roget's II: Electronic Thesaurus, American Heritage
Dictionary, Business Information Sources, The U.S.
Zip Code Directory, Houghton Mifflin Spell
Checker and Usage Alert and more! All Microsoft CDROM's are RAM resident and include powerful cut and
paste features for popular word processing packages.

M

Mionsofs Bookshelf

icrosoft Stat Pack (retail $125): Now you have easy
-access to the abundance of statistics published by the Federal Government—census data, business statistics, agricultural surveys and much more, plus Microsoft Excel and
Lotus 1-2-3 spreadsheet files for all tables. A must for
marketers and planners.

M

icrosoft Small Business Consultant (retail $149):
The most popular publications of the Small Business Administration and Deloitte, Haskins and Sells on running
asmall business. Answer tax, accounting, legal, personal,
AND financing questions in an instant. Agold mine for
businessmen, accountants, and consultants.

Microsoft Programmers Library (retail $395):

All the critics are raving "...a masterpiece of simplicity and function." PC World, May'89. Acomplete
library (over 20,000 pages) of the latest releases of
Microsoft's Technical Reference Manuals covering
OS/2, Windows MS-DOS, C,
MASM, etc. with 8megabytes of source code.
AlsoincludesFREE
CD ROM Networking software
PC Profeteionalsneed this
NOW!

CDP

is the largest specialized supplier
of CD-ROM products in the U.S. Since 1987, CDP has supplied you with prompt
service and expert advice.., at the best prices. CDP is committed to CD-ROM
and it shows. Our Unconditional Guarantee is unmatched. Our FREE Federal
Express delivery is an industry first. Call now and tomorrow you will be driving
these power CD-ROM products.

I
)If FOR ANY REASON you are unhappy with your purchase you may return it within
30 days for aFULL REFUND.
2) CDP will extend the Hitachi 90 day warranty period to 180 days and, during the warranty
period, will ship replacement drives overnight.

ORDER NOW! 800-MEGABYTe (634-2298)
(Order line open M-S, 9AM-9PM EST)

Fax Orders 212-737-8289 •Inquiries/Free tech. Support 212-737-8400

Compact Disk I'roducts, Inc.
223 East 85th Street, New York, New York 10028
(212) 737-8400

DEALER INQUIRIES WELCOME
FREE CD-ROM: Mail in your order and receive the CD-ROM Source Disk
FREE. Includes demos of many popular CD-ROM products and retails for $89.
"Federal Express delivery free for phone/fax orders within continental U.S. only.
Please send the package I've checked below.
D Package "A'LComplete Hitachi CD-ROM drive kit (internal or stand-alone)
plus Bookshelf and CD-Play Demo (includes acoupon to purchase both Stat
Pack/Small Business Consultant for $50 each) for only $899!
D Package "B'LComplete Hitachi CD-ROM drive kit (internal or stand-alone)
plus Bookshelf, CD-Play Demo and Programmer's Library (includes acoupon to
purchase both Stat Pack/Small Business Consultant for $50 each) for only $1199!
Please send the following drive configuration with my order:
Stand-alone Hitachi CD-ROM drive; Select D PC/XT/AT/386
or El Microchannel (add $100)
Internal Hitachi CD-ROM drive (PC/XT/AT/386 Only)

Please send me aFREE CDP Encyclopedia of CD-ROM Products
OCorporate / personal check
money order enclosed
Charge my (circle one) American Express
Optima
VISA
MasterCard
Diner's Club
exp. date
Signature
Company

City/S

ta te/Zip

hone
include Federal Express shippmg and handlIng.
k modems add 8.25% lales tan

ACCESS MICRO SYSTEMS.
CUSTOM ASSEMBLED.

••

THE FLEXIBILITY.

THE POWER.

Your ACCESS system is custom-

ACCESS--proven, powerful
systems, with thousands in use
today. ACCESS is the centerpiece of
your computer-office management
system. ACCESS reduces your
workload—increases productivity.
Call CMO about the ACCESS
386/20 Tower system, rated 32%
faster than the Compaq 386/16.

configured to tit your needs, your
work style, and your budget. Your
hand-assembled system is put through
an exhaustive technical checklist and
bench-tested a grueling 48-hours to
insure that your system will work the
first time--every time. To order call
today:

800-233-8950

800-233-8950

ACCESS 286/20

ACCESS 286/12
• 16-bit 80286 Main System Board Process:
• Dual 6/12 MHz switchable CPU speed.
• 512K RAM, expands to 4MB on
motherboard.
• Eight slots: (6-16 bit, 2-8 bit).
• Supports 80287 Math Coprocessor.
• One parallel, serial and game port
• 102-key "AT" style enhanced keyboard.
• 1.2MB Hi-density 5.25" floppy disk driv,
• Five 1
/ height drive bays.
2
• Western Digital 2:1 interleave controller
• 220 watt high capacity power supply.
• Desktop case with Turbo and Power LEI )
Display, keyboard lock, hardware and
Turbo switch.
• Norton SI Rating V4.0: 15.3.
• Industry standard Phoenix compatible BIOS
• One and Zero Wait State operations.
• Clock/Calendar with Battery Back-up.
• Monitor not included in above price.
Also available in small footprint and Tower case.
See chart for Video and Hard Drive Options.

^

• 16-bit 80286 Main System Board.
• Dual 10/20 MHz switchable CPU speed
• 1MB RAM, expands to 5MB on
motherboard.
• Eight slots: (6-16 bit, 2-8 bit).
• Supports 80287 Math Coprocessor.
• One parallel, serial and game port.
• 102-key "AT" style enhanced keyboard.
• 1.2MB Hi-density 5.25" floppy disk drive.
• Five V2 height drive bays.
• Western Digital 2:1 interleave controller.
• 220 watt high capacity power supply.
• Desktop case with Turbo and Power LED
Display, keyboard lock, hardware and
Turbo switch.
• Norton SI Rating V4.0: 22.5.
•Industry standard Phoenix compatible BIOS.
• One and Zero Wait State operation
• Clock/Calendar with Battery Back-up.
• Monitor not included in above price.
Also available in Tower case.
See chart for Video and Hard Drive Options.

CUSTOMIZE YOUR ACCESS 286.
Select any of the Video and Hard Drive
options and allow us to CUSTOM
CONFIGURE Your ACCESS 286 System.
Add to the base price above)
40M6-28ms

80MB-28ms

159M6-23ms

$599.00

$799.00

$1399.00

EGA

$899.00

$1099.00

$1699.00

VGA

$999.00

$1199.00

$1799.00

Mono

ASSEMBLED •TESTED •GUARANTEED
FREE ACCESS Software Utilities Provided

ACCESS 286/25

•

16-hit 80286 Main System Board.
• Dual 10/25 MHz switchable CPU speed
• 1MB RAM, expands to 5MB on
motherboard.
• Eight slots:(6-16 bit, 2-8 bit).
• Supports 80287 Math Coprocessor
• One parallel, serial and game port.
• 102-key "AT" style enhanced keyboard
• 1.2MB Hi-density 5.25" floppy disk dri‘,
• Five 1
/ height drive bays.
2
• Western Digital 2:1 interleave controller
• 220 watt high capacity power supply.
• Desktop case with Turbo and Pcwer LI ,
Display, keyboard lock, hardware and
Turbo switch.
• Norton SI Rating V4.0: 31.6.
•Industry standard Phoenix compatible BIOS
• One and Zero Wait State operations.
• Clock/Calendar with Battery Back-up.
• Monitor not included in above price.
Also available in Tower case.
See chart for Video and Hard Drive Options.

Coinputer Mail Order. Since 1981—Low Prices, Large Selection, Fast Service.
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MONEY BACK GUARANTEE
3 YEAR WARRANTY.
THE CONFIDENCE.

THE PRICE.

Vve otter what the competition

Check our features. C heck our
competition. You'll receive not only

doesn't --a 3-year limited warranty on
parts, free technical support and

the amaiing price, but a full 31I-da'
money-hack guarantee-- no
questions asked when you order

computer consultant toll-free
"hotlines"--where you'll receive clear
answers to any ACCESS questions.

an ACCESS Micro System, Call
today:

Go ahead, give us a try:

800-233-8950

800-233-8950

ACCESS 386/20

• 32-bit 80386 Main System Board.
• Switchable 6/8/16 MHz CPU speed.
• 1MB RAM, expands to 10MB on
motherboard.
• Eight slots: (1-32bit, 5-16 bit, 1-8 bit).
• Supports 80387 Math Coprocessor.
• One parallel port, serial and game port.
• 102-key "AT" style enhanced keyboard.
• 1.2MB Hi-density 5.25" floppy disk drive
• Five 1/
2 height drive bays.
• Western Digital 1:1 interleave controller.
• 220 watt high capacity power supply.
• Desktop case with Turbo and Power LEI)
Display, keyboard lock, and hardware
switch.
• Norton SI Rating V4.0: 18.7.
• Industry standard Phoenix compatible BIOS.
• Zero Wait State operation.
• Clock/Calendar with Battery Back-up.
• Monitor not included in above price
Also available in Tower case.
See chart for Video and Hard Drive OptIon,

• 32-bit 80386 Main System Board.
• Switchable 6/8/20 MHz CPU speed.
• 1MB RAM, expands to 10MB on
motherboard.
• Eight slots: (1-32 bit, 5-16 bit, 1-8 bit).
• Supports 80387 Math Coprocessor.
• One parallel, serial and game port.
• :02-key "AT" style enhanced keyboard.
• 1.2MB Hi-density 5.25" floppy disk drive.
• Five V2 height drive bays.
• Western Digital 1:1 interleave controller.
• 220 watt high capacity power supply.
• Desktop case with Turbo and Power LED
Display, keyboard lock and hardware
switch.
• Norton. SI Rating V4.0: 24.0.
• industry standard Phoenix compatible B10 .
,
•Zero Wait State operation.
• Clock/Calendar with Battery Back-up.
• Monitor not included in above price.
• 32K Static Cache Memory (optional).
Also available in Tower case.
See chart for Video and Hard Drive Options.

CUSTOMIZE YOUR ACCESS 386.
Select any of the Video and Hard Drive
options and allow us to CUSTOM
CONFIGURE Your ACCESS 386 System.
(Add to the base price above)
80MB-28ms 159MB-23ms 338MB-18ms
Mono

8799.00

$1399.00

$1899.00

.EGA

81099.00

81699.00

82199.00

'VGA

81199.00

81799.00

82299.00

ASSEMBLED • TESTED • GUARANTEED
Free ACCESS Software Utilities Provided

ACCESS 386/33
• 32-bit 80386 Main System Board.
• Switchei.• 0/8/33 MHz CPU speed.
• 1MB RAM expands to 16MB on
motherboard.
• Eight slots:(1-32 bit, 5-16 bit, 1-8 bit)
• Supports 80387 or Weitek Math
Coprocessor.
• One parallel, serial and game port.
• 102-key "AT" style enhanced keyboard.
• 1.2MB Hi-density 5.25" floppy disk drive
• Five ih height drive bays.
• Western Digital 1:1 interleave controller.
• 220 watt high capacity power suppl‘
• Desktop case with Turbo and Power LED
Display, keyboardilock and hardware switch.
• Norton SI Rating V4.0: 40.1.
• Industry standard Phoenix compatible BIOS.
• Zero Wait State operation.
• Clock/Calendar with Battery Back-up.
• Monitor not included in above price
Also available in Tinver Case.
See chart for Video and Hard Drive Options.

Computer Mail Order. Since 1981—Low Prices, Large Selection, Fast Service.
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Access Micro Systems
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ACCESS TURBO
XT/10
•8-bit 8088 Main System Board.
•Dual 4.77/10 MHz switchable CPU speed.
•512KB RAM, expands to 640KB on motherboard
• Eight 8-bit slots.
• Supports 8087-10 Math Coprocessor.
•One parallel port, serial port and game port.
• 102-key "AT" style enhanced keyboard.
• 360KB 5.25" floppy disk drive.
• Four V2 height drive bays.
• Dual floppy controller, supports 720K format.
• 150 watt high capacity power supply.
• Desktop case with Turbo and Power LED
Display, keyboard lock, hardware and
Turbo switch.
• IBM XT compatible EROS BIOS.
• Clock/Calendar with Battery Back-up.
• Monitor not included.
Low profile case available.
30 Day Money Back Guarantee
1Year Limited Warranty.

$539

See chart below for Video and
Hard Drive Options for
ACCESS Turbo XT/10 (Add Iii Purchase Price)
1Floppy, 20MB-65m 40MB-28ms

$589.00

Mono

$139.00

$409.00

CGA

$339.00

$599.00

$779.00

$769.00

$959.00

EÇA

$499.00

The Workstation
In addition to operating as astand
alone computer system, the ACCESS
Turbo XT/10 is an ideal solution for
your multi-user applications. The
ACCESS Turbo can be configured as a
Workstation on the Novell, 3Com, Unix
and Xenix environments. Call TOLL
FREE 800-233-8950 and talk with our
trained and authorized sales and
support staff. Look at our Networking
section for asample of products offered
in the Novell Networking Arena.

Power
System
Or File
Server
ACCESS 386/20 TOWER
• 32-bit 80386 Main System Board.
• Dual 8120 MHz switchable CPU speed.
• IMB 32-bit DRAM subsystem.
• System memory expandable to 9MB.
• Eight slots: Two 32-Bit, Five 16-Bit, One 8-Bit.
• 8MHz bus clock, wait state selectable.
• Supports 80387 Math Coprocessor.
• One parallel port and two serial ports.
• 102-key "AT" style enhanced keyboard.
• 1.2MB Hi-density 5.25" floppy disk drive.
• Five 112 height drive bays.
• Western Digital 1:1 interleave controller.
• 200 watt high capacity power supply.
• Vertical Tower case with Turbo and Power LED
Display, keyboard lock, hardware and
Turbo switch.
• COMPAQ compatible, 32% faster than

COMPAQ 386.
• Landmark V0.99: 26.5 -27.3
• Norton SI Rating V4.0: 22.5.
• 64K Bios, setup and diagnostic utility built-in.
• Zero Wait State Operation.
• Clock/Calendar with Battery Back-up.
• Monitor not included.

$2099

See chart fo Video and Hard Drive Options For
ACCESS 386120 Tower (Add To Purchase Price)

23ms 338MB-18ms
40MB28ms 159MBMono

$599.00

$1399.00

$1899.00

EGA

$899.00

$1699.00

$2199.00

VGA

$999.00

$1799.00

$2299.00

FREE ACCESS Software Utilities Provided.

NETWORKING
ACCESS 386/20 Tower File Server with 2MB,
10MHz, 512K Workstations, Monochrome
Displays, Arcnet Interfaces,
Loaded Novell Netware.

r
i
ei

ASSEMBLED •TESTED •CERTIFIED
Ready to Turn ON!
4User 40MB Server ELS 1...$6,899.00
6-User 80MB Server ELS 11 - $9,699.00
8User 159MB Server ELS 11.$12,499.00
For larger systems call us. We can
custom configure any size network.
Call Our Trained Networking
Staff To Help You Today.

Novell Software

ELS 4User Level 1
ELS Level-II V2.15
Advanced NETWARE 286 V2.1
SFT NETWARE 286 V2.15

Interface Cards

$499.00
$1,099.00
$1,995.00
$3,095.00

ARCNET (8-bit) PC/XT
ARCNET (16 bit) 286/386
ARCNET MCA. PS/2

$129.00
$299.00
$299.130

Active Hub
ETHERNET (8-bit) PC/XT
ETHERNET (16-bit) 286/386
ETHERNET MCA PS/2

$299.00
$239.00
$289.00

Standard Micro Systems

,

$359.00
Call

aiiiimi
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Price and Power!

NO ONE HAS PROVIDED
BETTER SERVICE
TO MORE CUSTOMERS
FOR AS LONG AS CMO.

•

AND STIL

Great
Packages
Ready
To GO/
THE COLLEGIAN
ACCESS Turbo XT110 Computer.
512K Ram installed on the Motherboard.
Dual 360K 5.25" floppy disk drive.
102-key "AT" style enhanced keyboard.
One parallel, serial, and game port.
Epson LX-810 Printer.
9-Pin, impact dot-matrix.
Collegian Monitor.
Monochrome 111 display and adapter.
12" diagonal screen display.
Collegian Software.
PFs: First Choice.

$979

THE SECRETARY

AT CMO, GOOD SERVICI
AND LOW PRICE
ARE A TRADITION.

THE COMPANY

THE ACCOUNTANT
ACCESS 286/12MHz Computer.
5I2K RAM installed on the Motherboard.
40MB Hard Disk Drive w/controller.
I.2MB 5.25" floppy disk drive.
102-key "AT" style enhanced keyboard.
Espon FX-1050 Printer.
264cps 136 column dot matrix.
Accountant Monitor.
Monochrome TTL display and adapter
12" diagonal screen display.
Accountant Software.
Lotus 1-2-3

$2199

THE PUBLISHER

ACCESS Turbo X1710 8088 Computer.
512K RAM installed on the Motherboard.
20MB Hard Disk Drive w/controller.
360K 5.25" floppy disk drive.
102-key "AT" style enhanced keyboard.

ACCESS 386/16MHz Computer.
1MB RAM installed on the Motherboard.
40MB Hard Disk Drive w/controller.
1.2MB 5.25" floppy disk drive.
102-key "AT" style enhanced keyboard.

Brother HR-20
Daisywheel 20cps print speed.

Hewlett-Packard Laserjet It
8 Page per minute.

Secretary Monitor
Monochrome TTL display and adapter.
12" diagonal screen display.

Publisher Monitor.
Monochrome VGA RatSquare Display.
14" diagonal screen display.

Secretary Software.
PFS: Write

Publisher Software
PFS: First Publisher

,

$1299

WING

$4199

CM0 is proud to be one of the
few companies approved to
represent the ACCESS Micro
System product line. Thousands
of ACCESS Micro Systems have
been sold and they have a
proven record of performance in
homes and offices just like
yours.
Our ACCESS systems utilize
state-of-the-art components and
are custom-assembled to fit your
needs, your workstyle, and your
budget. Plus all 286's and 386's
come with a3year limited
warranty.
Each and every ACCESS
system goes through an
extensive quality control
checklist and is burned-in a
minimum of 48 hours, assuring
you trouble free performance.
Whenever you have questions
or need technical support, our
toll free lines put you in touch
with CMOs knowledgeable
computer consultants.

Call
CM0 Today

800-233-8950

Computer Mail Order. Since 1981—Low Prices, Large Selection, Fast Service.
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Your Low Price Leader
NETWORKING

1

CM0 HAS THE BEST
SOLUTIONS TO YOUR MULTIUSER APPLICATIONS.

If you arc looking for a
Complete Solution, our trained
staff of Networking Specialists
can assist you in designing your
multi-user system. We configure,
test and provide on-going
support for a full line of
Networking software, hardware
and connectivity products such
as:
Novell Nehvare
ELS Level-1 4-User
$499
ELS Level-11 V2.15
1099
Advanced NETWARE 286 V2.15 1999
SFT NETWARE 286 V2.15 3099
Orchid
PCNet Adapter Card
Standard Micro Systems
8-Bit Arcnet PC Boards
16-Bit Arcnet Board
Tiara
8-Bit Arcnet Boards
16-Bit Arcnet Boards
8-Port Active Hub
MCA Ethernet Boards
Thomas Conrad
8-Bit Arcnet Boards
16-Bit Arcnet Boards
16-Port Active Hub
Tops
Tops for Dos 2.1
Tops for Mac
1nBox Starter Kit
Western Digital
EtherCard Plus

MULTIFUNCTION
AST
Six Pak Plus Board
$129
VGA Plus Adapter
389
Rampage/286 512K
399
Boca Research
Boca TopHat 128K RAM
119
BocaRam/XT 0-1MB Board
119
BocaRam/XT 0-4MB Board
149
Boca MCA Serial/Parallel
145
Boca Dual Graphics Adptr
69
Boca MultiEGA
149
DCA
Irma Convertible 3
469
Irma 2 3278 Emulation
729
Emerald
3XTwin Local 5251 Emulation Call
Everex
Ram 3000 Deluxe 0-3MB Bd 89
Micro Enhancer EGA
149
View Point VGA 256K
279
5th Generation

Hot Special

339
179
399
129
299
299
389
179
329
795
119
149
339
249

*Novell trained and authorized
sales and support.
Our ACCESS family of 8088,
80286, and 80386 based
computers can be configured
around your needs for
workstations and file servers.
Ask us how to design the
ACCESS 386/20 Tower around
your networking and/or multiuser application.

ORCHID
Designer 800 VGA
Adapter

$

1 69

Logical Connection 512K
499
Headland
Vega VGA Adapter
249
FastWrite 800x600
319
V-RAM VGA Adapter
389
Hercules
Graphics Card Plus
169
VGA Card
199
Intel
AboveBoard Plus w/512K
429
AboveBoard Plus I/O w/512K499
Inboard 386/PC 80386 CPU 579
Visual Edge
449
8087 PC/XT Coprocessor
89
80287-8 8MHz Coprocessor 209
80387-16 16MHz Cop.
369
Orchid Technology
TinyTurbo 286
229
TinyTurbo Xtra 12MHz
279
ProDesigner VGA 256K
279
ProDesigner VGA 512K
369
Renaissance
RVGAI 640x480 256K Pal
179
RVGAII 800x600 256K Pal
239
Sysgen
Omni Board Controller
79

STORAGE DEVICES
Archive
Archive/XL 40MB Internal $339
Archive VP60 External
979
Micropolis
159MB 23Msec ESDI
1299
338MB 18Msec ESDI
1899
Miniscribe
8425 20MB 31
/"40Msec
2
249
3650 40MB 51
/"61Msec
4
329
6085 70MB 51
/"28Msec
4
599
Mountain Computer
TD-4000 40MB Int. Tape
369
TD-8000 80MB Int. Tape
449
TD-7000 150MB Tape
1499
Plus Development
20MB HardCard
519
Plus 40MB PassPort
579
Seagate
ST-225 20MB w/cont
249
ST-238 30MB w/cont
289
ST-251-1 40MB 28ms
349
ST-177N 60MB 24Msec
589
ST-1096N 80MB 24Msec
699
Sysgen
Bridge-File 51
/"External
2
249
Bridge-Tape 40MB External
449
Reliant Model-215 60MB
469
Reliant Model-519 72MB
499
Toshiba
1.44MB 31
/"Floppy Drive
2
99
WELTEC LapTop Subsystems
360K 51
/"External Floppy
4
199
1.2MB 51
/"External Floppy 219
4

AST
Bravo 286 Model 5
888
Premium 286 Model 140X 1999
Premium 386/25 Model 5 Call
Compaq
DeskPro 286 Model I
1699
DeskPro 386/20e Md1.-110 5999
SLT-286 Laptop 40MB
4499
IBM
PS/2 Model-30/286 w/20MB 1999
PS/2 Model-50Z 30MB
2499
PS/2 Model-60 70MB
3899
NEC
ProSpeed Laptop 286/386
Call
UltraLite Laptop
Call
Panasonic
Business Partner 1650
599
Business Partner 1750
Call
Toshiba
T1000 80086 Laptop
639
T1200 Dual Floppy Backlit 1549
T1200 20MB Backlit
2199
T1600 20MB 286
3499
T3200 40MB 12MHz
3599
T5200 40MB 20MHz 386 4999
Zenith
MiniSport 1MB Laptop
NEW
SuperSport & SuperSport 286 Call
Z-248/12MHz Model-1
1599
Z-386/16MHz Model-40
4999

Amdek
Video 210Plus TTL Amber
$99
Video 410 TTL Monochrome 145
Color 732 PS/2 VGA
399
Color 632 14" VGA
379
SmartScan 735 MultiScan
489
1280 15" Hi-Res White
699
Cornerstone
Single Page Monochrome
699
Dual Page PC 16 Shade
2399
Magnavox
7BM623 12' TTL Amber
89
7BM749 14" Flatsquare VGA 149
CM8762 14" Comp/RGB
249
8CM515 14" RGB Analog
279
9CM053 14" HiRes EGA
339
9CM032 14" VGA Color
339
9CM080 14" MAC II Color
489
Mitsubishi
XC-1410C 14" EGA Display 349
XC-1429C 14" PS/2 VGA
439
DiamondScan 13" Display
499
NEC
Muitisync 2A
499
Multisync 3D VGA
699
Multisync 4D 16" VGA
1299
Multisync 5D 20" VGA
2399

WELTEC
Portable 20MB Fixed
Disk

$799

Packard Bell
PB-1272 12" TTL Mono
89
PB-1422EG 14" HiRes EGA
359
PB-1472 14" TTL Mono
99
PB-8541 14" VGA Display
299
Polaroid
Palette Plus
2199
Proxima
EGA Data Display
999
VGA Data Display
1599
Taxan
KX-123 12" Amber TTL.
99
Wyse
Wyse-30 14" ASCII Display 329
Wyse-50 14" ASCII Display 399
Wyse-60 14" 7-page memory 349
Wyse-85 ANSI Data Display 429
Zenith
ZFM-1490 14" VGA Analog 629

Call Today 800-233-8950

•
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...For Over 8 Years
COMMUNICATIONS
Anchor
1200 Baud External
$ 99
2400 Baud External
159
2400 Baud Ext. w/MNP 5
269
Everex
Evercom 24+ 2400 Baud Int 149
Evercom 24E+ 2400 Baud Ext 269
Hayes
Personal Modem 1200
129
SmartModem 1200 Baud
275
SmartModem 2400 Baud
419
Intel
2400B Classic Internal
169
PS/2 2400B Internal
249
2400EX External
199
Murata
M1200 Facsimile
599
Panasonic
UF-140 Panafax
799
Practical Peripherals
1200 Baud Stand Alone
84
2400 Baud Internal
135
2400 Baud Stand Alone
179

CHINON
DS-3000 Flatbed
Scanner

$549

Sharp
FO-220 Facsimile Machine
699
The Complete PC
Complete Fax 4800 Board
259
Complete Answering Machine269

Houston Instruments
9012 HiPad + 12x12"
PC695 4-Pen A&B Plotter
IMSI
IMSI Mouse
Logitech
New Logitech Mouse M9
ScanMan 400DP1 HiRes
Microsoft
Serial or Bus Mouse
MSC
PC Mouse Serial
Seiko
DT-3503 Digitizer
Summa Graphics
Summa Sketch + 12"x12"
The Complete PC
Complete PC Page Scanner

Alps
ASP-1000 9-Pin Dot-Matrix $169
Allegro 24 24-Pin Flatbed
319
P2000 9-Pin 250cps 136 Col. 699
P2100 9-Pin400 cps 136 Col. 1099
LPX-600 Laser Printer
1399
Brother
M-1709 240cps, 132 Col.
369
M-1809 360cps. 80 Col.
399
M-1824L 24-Wire 80 Col.
499
HR-20 20cps Daisywheel
329
HL-8 Laser Printer
1999
Epson
LX-810 200cps, 80 Col.
179
FX-850 264cps, 80 Col.
339
FX-1050 264cps, 132 Col.
Call
IQ-510 180cps, 24-Wire
329
LQ-850 330cps, 24-Wire
Call
LQ-950 254cps, 24-Wire
529
LQ-1050 330cps, 132 Col.
Call
LQ-2550 500 cps, 24-Wire
Call
Hewlett Packard
ThinkJet 2225
329
Pacific 25-in-One HP Font
279
Pacific 1-2-4 HP-Li Memory 339
NEC
P2200 Pinwriter 24-Wire
359
P5200 Pinwriter 265cps
519
P5300 Pinwriter 136 Col.
669
3295
LC-890 PostScript Laser
Okidata
ML-172 180cps, 80 Col.
199
ML-182 Turbo 220cps
239
ML-320 300cps, 80 Col.
359
ML-390 270cps, 24-Wire
499
ML-393 450cps 24-Wire
1049
Panasonic
KX-P1180 192cps, 80 Col.
185
KX-P1191 280cps, 80 Col.
239
KX-P1524 24-Wire, 132 Col 559
KX-P4450 Laser
1399
Seikosha
SP1600A1 160c ps, 9-Pin
179
SK-3000A1 300cps, 136 Col. 369
Star Micronics
NX-1000 II 140cps, 9-pin
169
NX-2400 24-Wire 170cps
349
Toshiba
ExpressWriter 301
349
ExpressWriter 311
439

79
189

In Canada call: 800-233-8949
All Other Areas call: 717-327-9575 Fax call: 717-327-1217
Educational, Governmental and Corporate Organizations
Call toll-free: 1-800-221-4283
CMO, 101 Reighard Ave., Dept. Al, Williamsport, PA 17701

119
69

579

Over 500,000 Satisfied Customers

800-233-8950

75

389

Microcom CarbonCopy + $109
MicroPro WordStar 5.5
239
Microrim R:BASE For DOS
439
Microsoft Windows 286
70
Microsoft Quick Basic V4.5
69
Nantucket Clipper
419
Nolo Press For The Record
38
PaperBack VP-Planner +
119
Peachtree Accounting
169
Peter Norton Adv. Utilities
80
Peter Norton Commander
89
Quarterdeck DESQView 2.02 80
SPC: 1st Choice 3.0
90
SPC: Professional Write
149
SPC: 1st Publisher 2.0
80
Symantec Q & A
249
Traveling Lap-Link +
85
Lifetree Volkswriter
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WordPerfect 5.0
219
WordPerfect Office
249
Xerox Ventura Publishing
485
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Aldus PageMaker
$469
Ashton-Tate dBase IV
459
Ashton-Tate MultiMate II
289
BLOC Form Tools
55
Borland Paradox
449
Borland Quattro
159
Borland Turbo Pascal V5.5
99
Broderbund Print Shop
38
Central Pt. PC Tools Deluxe 50
Central Pt. PC-II Opt. Board 119
DAC-EASY Accounting
60
DataStorm ProComm Plus
49
Delrina Per: Form
159
5th Generation FastBack +
98
FoxBase + Development
199
Funk Sideways
40
Harvard Graphics V2.1
289
IMSI TurboCAD
59
Intuit Quicken
33
Lotus 1-2-3
299
MECA Managing Your Money 119

PANASONI(
KX-P1124 24-Wire

$309

POLICY: Add 39.+(minimum $7.00) shipping and handling. MMC
Larger shipments may require additional charges. Personal
and company checks require 3weeks to clear. Credit cards
are not charged until we ship.
Pennsylvania and Maryland residents add appropriate sales tax. All prices are U.S.A.
prices and are subject to change. All items are subject to availability. We cannot
guarantee compatibility. We are not responsible for typographic or photographic
errors.
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Michael E. Nadeau and Frank Hayes

Wanna Buy an
80486 Cheap?
Cheetah and ALR alter
the price/performance ratio
in the buyer's favor

W

hen the power goes up, you expect the price to follow. It
happened with the first 80286-based machines and the
first 80386-based machines. But the crop of personal
computers based on Intel's new 80486 CPU might buck this trend,
if companies like Cheetah International and Advanced Logic Research (ALR) have their way.
Cheetah's new 25-MHz 80486 tower system comes standard with
4megabytes of memory, a60-megabyte hard disk drive, aVGA controller and monochrome VGA monitor, and a 1.2-megabyte 5%inch floppy disk drive. For this you pay $4995.
ALR's PowerFlex Model 40 begins life as a $1495 12-MHz
80286 system with a40-megabyte hard disk drive and 1megabyte of
memory standard. With the addition of a$2995 plug-in module, it
becomes a$4490 80486-based system, albeit one with a16-bit data
bus.
If these prices don't impress you, check out what similarly configured 25- and 33-MHz 80386 systems cost. You'll find that you
could pay several hundred to several thousand dollars more. With
the prospect of inexpensive 80486 systems, you could see significant price restructuring in some vendors' product lines—good news
indeed for consumers.

COMPANY IN FOR 1ATION
Advanced Logic Research, Inc.
9401 Jeronimo
Irvine, CA 92718
(714) 581-6770
Inquiry 1164.
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Cheetah International, Inc.
1003 West Cotton St.
Longview, TX 75604
(214) 757-3001
Inquiry 1165.

Cheetah Gold 33:
An Economical Powerhouse
Michael E. Nadeau

Photo 1: The Cheetah Gold 33. The image on the screen is an AutoCAD rendition
of the Cheetah GPX-486 CPU board.

My first impression of the Cheetah Gold
33 was that it is awell-engineered system
that uses top-shelf components. Its designers also added thoughtful extras,
such as a detachable wide plastic base
and a speed-adjustable cooling fan. In
short, it looked like a good $8000 to
$10,000 system. Cheetah, however,
seems perfectly happy to sell its new 25MHz 80486 tower computer for $4995.
This is not a "stripper" system. The
price includes 4 megabytes of 1-megabyte- by 1-bit-SIMM (single in-line
memory module) RAM, a1.2-megabyte
5'4-inch TEAC floppy disk drive, a60megabyte Mitsubishi hard disk drive and
Adaptec controller, aTrutec VGA controller, one serial and one parallel port,
and aSamsung monochrome VGA monitor. You wonder how Cheetah can sell
the system for so little and make aprofit.
Several factors are working in Cheetah's favor. Hardware prices, most notably memory prices, have been going
down recently, and Cheetah is keeping
its profit margin small. The 80486 itself,
with its built-in cache and math coprocessor, is actually cheaper than a 33MHz 80386 with those options added.
(See the text box "ALR's Other 80486s:
the PowerCache 4Duo" on page 112 for
more information about the 80486 versus
the 80386.)
Cheap, But No Slouch
The prototype system we saw had a106megabyte Imprimis hard disk drive, an
optional DPI SmartCache controller
with 4.5 megabytes of RAM, asecond
1.44-megabyte 31
/-inch floppy disk
2
drive, another serial port, abeta version
of Video Seven's 1024i VGA adapter,
and a Seiko CM-14 VGA monitor (see
photo 1). Cheetah prices this configuration at amodest $8495. The DPI controller dramatically improves disk I/O
speed and, consequently, its overall application performance. The BYTE disk
I/O index was 9.49, the fastest we've
seen, but you pay a hefty premium for
that speed.
Since the 80486 CPU in the Cheetah
was itself a prototype, the BYTE CPU
index of 6.52 should be considered tentative (see table 1). That rating is not the
continued
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Photo 2: The inside of the Cheetah Gold 33 reveals asturdy steel frame, ahefty
power supply, and ample room for expansion. Note the detachable base.

Photo 3: The GPX-486 CPU board, burst-memory-array memory board, and main
system board. The system design supports up to 33-MHz 80386 or 80486 operation.
108
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fastest—ALR's PowerCache 4tower system holds that honor—but it is respectable. The BYTE FPU index of 21.49 is
consistent with those of other 80486 systems we've tested, and the BYTE video
index of 5.57 is very good.
We did not run the BYTE application
benchmarks on the Cheetah, but judging
from the low-level indexes, we estimate
that it would easily beat the current
champ, the SIA 386/33, which also used
the DPT controller with 4.5 megabytes of
RAM. The SIA' scumulative application
index is 32.64.
Cheetah takes advantage of the
80486's burst mode. The burst mode
keeps the 8K-byte on-board cache filled,
making memory accesses faster. Cheetah chose the burst-mode route over an
external cache; ALR and Apricot have
used external caches in their 80486 prototypes and seem to achieve better CPU
speed as aresult. With 8 megabytes of
system RAM, the burst mode allows for
zero-wait-state operation. (For more information on the 80486's burst mode,
see "The 80486: A Hardware Perspective," IBM Special Edition, Fall 1989.)
Lots of Chips
The Cheetah's entire cover lifts off in
cowl-like fashion, revealing all the system components and the tower's rugged
frame (see photo 2). The main system
board takes up the bottom half of the
unit. The 80486 CPU card, which also
holds all the 70-nanosecond SIMM
memory—up to 16 megabytes—installs
in its own 32-bit slot at the bottom of the
system board (see photo 3). Eight more
16-bit slots are available for expansion,
although one is for internal use only.
A 250-watt power supply and fan (the
only fan in the system) reside in the
upper rear corner, behind the six mass
storage device bays.
The system board has a high chip
count. Cheetah prefers the flexibility of
designing its own discrete logic over
using ready-made third-party chip sets;
this allows for more experimentation
while designing the system and for making mid-production changes if necessary.
Cheetah also claims that using athirdparty chip set would be more expensive.
Cheetah uses the Award BIOS, modified for the 80486 CPU. The BIOS is
cached in memory to boost performance.
A power-on self test utility in the BIOS
feeds a two-character LED readout on
the system board; if the system fails, the
code on this LED indicates where the
problem lies.
The CPU board is actually two boards
continued

Image Processing for the PC ATor PS/2.
Software identical in every respect.

—Fred Molinari, President
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QuickCapture gives you a
choice of host platforms.
Now you can keep your options open
when it comes to choosing acomputer
platform for image processing.
Because QuickCapture — on the PC AT®
and PS/2 — is strictly software, file, and
function compatible.
Just think, applications developed on
one machine can be used instantly without
modification on the other.
So, add QuickCapture to your choice of
platform and you've just added the industry's

most versatile frame grabber for all your
scientific and commercial applications.
QuickCapture for the PC AT or PS/2.
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sandwiched together: The GPX-486
CPU board is on one side, and the BMA
(for burst-memory array) memory board
is on the other. Cheetah engineered the
two-board unit to minimize distance between components, providing a small
performance gain. This design will become more significant as the clock speed
on the 80486 increases.
An important feature of the Cheetah
design is its flexibility. Installing afaster
CPU or slower memory requires changing a DIP switch—adding a wait state.
This allows all the various components to
synchronize to the faster clock speed.
Although the Cheetah has eight slots,
you have only five free once you've installed the serial/parallel I/O board, the
VGA controller, and the hard disk drive
controller. But for most applications,
five slots will be adequate.
The case itself is aclean, attractive design, but with one potential flaw. The
on/off switch is located on an extended
portion on the front and is vulnerable to
errant legs, feet, or other moving objects. Cheetah said that the switch design
is not final and might be changed in the
production version.

PowerFlex:
A Versatile, Upgradable
AT Clone
Frank Hayes

Power to the Proletariat?
The high end of the Intel-based personal
computers have served mainly the most
power-hungry users: engineers and architects using CAD, financial analysts,
software developers, and so on. But
Cheetah has priced its state-of-the-art
screamer within reach of small-business
users.
Small-business folk generally don't
need 80486 power; given the software
that they tend to use and their applications, small businesses won't see enough
productivity gain to justify buying the
top of the line. But once the Cheetah and
other low-priced 80486 systems become
available, developers might see an opportunity for more powerful software on the
low end of the application scale. In short,
consumer acceptance of alow-cost highend system would raise the lowest common denominator for basic computer applications software.
Oddly enough, the low price might be
Cheetah's biggest problem. The concept
of "perceived value" comes into play;
potential customers might think that it
isn't as good as Brand X's personal computer because it costs less. Judging from
what we've seen, that would be an unfortunate assumption.
Michael E. Nadeau is BYTE 's associate
managing editor for reviews. He can be
reached on BIX as "miken."
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Photo 4: The ALR PowerFlex Model 40. This low-cost system features aclean
design and an easy upgrade path.
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The PowerFlex Model 40 is an IBM AT
compatible that uses a 12.5-MHz 80286
CPU-hardly big news in aworld glutted
with AT clones. What's news is that you
can upgrade this inexpensive system to
either a16-MHz 80386SX or a25-MHz
80486. With prices starting at $1495 and
running up to about $4500 for an 80486
system, the PowerFlex is the most versatile system on the market.
The entry-level version of the PowerFlex is a standard small-footprint AT
clone (see photo 4). It comes with 1
megabyte of RAM standard, upgradable
to 5megabytes on the motherboard and a
maximum of 16 megabytes using memory boards. The Model 40 also has a
socket on the motherboard for an 8-MHz
80287 math coprocessor, and it has builtin parallel and serial ports and floppy
and hard disk drive controllers.
The system comes with ahigh-density
31
/-inch floppy disk drive and a 402
megabyte, 40-millisecond hard disk
drive. The built-in controllers can handle
a second drive of each kind-there is
space for atotal of four. ALR offers optional floppy disk drives (5 %- or 31
/2
inch) and a 150-megabyte tape backup
system.
There are six expansion slots-one 8bit and five 16-bit. You'll have to fill one
with avideo card, leaving five free for
additional expansion.
But the PowerFlex also has aslot for
plug-in processor cards. For $395 you
can get a16-MHz 80386SX card, which
includes asocket for an optional 16-MHz
80387SX math coprocessor (which costs
another $300 to $350). Once the 80486 is
available in quantity (probably by the end
of this year), ALR will also offer a25MHz 80486 plug-in card for $2995 (see
photo 5). That's twice the price of the
computer itself, but the total cost of about
$4500 will still make it one of the leastexpensive 80486s on the market. If you
decide to upgrade to the 80486 card from
an 80386SX card, ALR will buy back the
80386SX card for the full purchase
price.
The No-Cache Catch
There is acatch, though: Being an AT
clone, the PowerFlex has astandard ATstyle 16-bit bus. That doesn't hurt the
machine's performance with the SX upgrade, of course; the SX was always intended as a 16-bit version of the 80386.
The BYTE benchmarks (see table 1)
show that with the 80386SX upgrade, the
PowerFlex is a reasonable, though not
spectacular, performer.
However, the benchmarks also show
how the narrow bus bottles up much of

Table 1: ALR 's two PowerCache 4models take the number 1and number 2
spots for the fastest CPU index. The indexes for the 80286 and 80386SX
versions of the ALR PowerFlex are also included. The Cheetah Gold 33's
excellent disk index is courtesy of aDPT SmartCache controller with 4.5
megabytes of RAM. We 've listed the Apricot, IBM, and Everex systems for
comparison.
BENCHMARK RESULTS
Computer

CPU

FPU

Cheetah Gold 33
PowerFlex 486
PowerCache 4(desktop)
PowerCache 4(tower)
PowerFlex 286
PowerFlex 386SX
Apricot VX FT
IBM Model 70-A21/486
Everex 386/33

6.52
4.18
7.34
7.37
1.59
1.89

21.49
21.85
21.62
21.80
1.85
4.09
21.95
21.39
15.48

6.72

5.29
6.84

Disk

Video

9.49

5.57
3.80
5.16
5.16
1.35
1.61
5.40
4.34
4.26

4.54
2.40
2.63
3.26
4.05
2.66
1 75
2.45

For afull description of all the benchmarks, see "Introducing the New BYTE Benchmarks," June 1988 BYTE.

the 80486's power. Compared to the
other 80486 computers and upgrade
boards we've seen, the PowerFlex with
an 80486 runs the BYTE CPU benchmarks slower than any other 80486, and
barely half as fast as its larger cousin, the
PowerCache 4.
There are two reasons for this. First,
every memory access through the PowerFlex's 16-bit bus takes twice as long as
through a32-bit bus. Second, the PowerFlex has no external cache; it depends
entirely on the 80486's 8K-byte internal
cache. Although the on-board cache
helps performance, we've found that
80486 machines with a large external

cache simply run faster than those without, especially when working on realworld applications in which all data
won't fit in the 8K-byte on-board cache.
But although it's the slowest 80486, its
CPU index is still higher than those of
most 25-MHz 80386 machines. FPU
performance, which isn't significantly
affected by cache size, is more than
twice as fast as a25-MHz 80387-and 40
percent faster than the 33-MHz version.
Plug and Play
The PowerFlex CPU upgrades are, for
the most part, remarkably simple to incontinued

Photo 5: The PowerFlex 80486 CPU upgrade module, installed on the motherboard.
The hardest part of installing this card is removing the 80287 math coprocessor, if
necessary.
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ALR's Other 80486s:
the PowerCache 4Duo

he 80486 screamers are beginning
T
1 to pile up. First, IBM showed its

Power Platform upgrade for the Model
70-A21. Then British computer maker
Apricot demonstrated an 80486-based
machine with prices starting at around
$18,000. Now, we've seen Advanced
Logic Research's first entries in the
sweepstakes, the PowerCache 4line—a
set of speedy number-crunchers that
start at $9990.
From the outside, there's nothing but
anameplate to indicate anything unconventional about ALR's PowerCache 4
machines. The PowerCache 4 Model
130 is a small-footprint desktop machine with PS/2 styling; Models 150,
340H, and 650H are larger, tower-style
versions (see photo). Inside, all the
PowerCache 4 models use a 25-MHz
80486 CPU with a 128K-byte external
cache and 2 megabytes of RAM, six
Micro Channel architecture expansion
slots, and the usual collection of built-in
ports and controllers.
The six MCA expansion slots consist
of two 32-bit slots and four 16-bit slots.
Two of the 16-bit slots are taken up by a
VGA video card (640- by 480-pixel
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graphics in 16 colors) and adisk drive
controller card; the rest of the slots are
free. On the motherboard are ports for a
printer, amouse, akeyboard, and one
serial device (e.g., amodem or agraphics tablet).
ALR's proprietary memory-expansion slot lets you expand the system
RAM to 32 megabytes. All versions of
the PowerCache 4 come with a 1.44megabyte 31
/-inch floppy disk drive.
2
The Model 130 includes a 130-megabyte SCSI hard disk drive with an 18millisecond access time and a32K-byte
disk cache. There's room for as many as
three removable-media drives, and a
total of four bays for floppy and hard
disk drives.
The tower versions have room for
larger hard disk drives: a 150-megabyte, 18-ms ESDI drive (Model 150), or
a 340- or 650-megabyte, 16-ms drive
with a15-MHz ESDI disk drive controller (Models 340H and 650H). Like the
desktop version, these all come with a
32K-byte disk cache. Tower models
have atotal of five bays for one fullheight, two half-height, and two 31
/2
inch drives. In short, these PowerCache

4 models look like conventional IBM
PS/2 clones until you run software and
the 80486 CPU starts working its
magic.
When the Magic Begins
That magic showed up when we ran the
BYTE benchmarks. The PowerCache 4
tower models ran the CPU benchmarks
with an index of 7.37, while the desktop
version ran with aCPU index of 7.34.
That makes them the fastest PC-compatible computers we've ever clocked—
about 10 percent faster than any other
80486-based machine, and 7 percent
faster than the previous speed champ,
Everex's 33-MHz 80386 machine. As
we've seen in the past, the 80486 difference is even more dramatic with floating-point benchmarks. The tower version achieves an index of 21.80 on the
FPU tests, while the desktop version has
an FPU index of 21.62. That's more
than 35 percent faster than any 33-MHz
80387 we've seen.
How does the PowerCache do it? Like
the 80486-based Apricot VX FT, the
PowerCache gets its speed advantage
from alarge external cache—something

FIRST
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that, six months ago, neither Intel nor
computer makers thought they'd need
with the 80486. Here's why: The 80486
has an 8K-byte on-chip cache that, Intel
says, can handle 85 percent to 90 percent of normal memory reads.
Software typically accesses memory
on an 85/15 basis—that is, 85 percent of
memory accesses involve reading the
contents of memory, and only 15 percent involve writing to memory. Most
memory accesses are reads. But if the
80486's on-chip cache handles most of
the reads, the percentages break down
differently. Out of every 100 software
memory accesses, about 13 will be
memory reads, 15 will be memory
writes, and the other 72 will be handled
by the on-chip cache.
In other words, with the 80486, there
are far fewer actual memory accesses,
and reads and writes are much more balanced. Intel originally thought that
would make an external cache unnecessary, but designers are finding that an
external cache can give 80486 performance a significant boost. However,
they're also finding that the more balanced read/write ratio changes the rules
for designing an efficient cache. ALR's
solution is a "write-back" cache that
uses a pair of custom cache-controller
chips working in parallel and 128K
bytes of 25-nanosecond static RAM.
Combining this cache design with the
80486's burst mode, the PowerCache 4
machines are fast enough to outrun
everything else we've ever tested.
Just Another Fast Clone?
At $9990 for the desktop version with a
130-megabyte hard disk drive, the
PowerCache 4 is more affordable than
some 33-MHz 80386 machines, and it
offers much better floating-point performance—making it agood choice for
many scientific and CAD applications.
And the tower versions (with a 150megabyte hard disk drive for $11,490;
with a340-megabyte drive for $14,490;
with a650-megabyte drive for $16,490)
should be good choices as network
servers. It's odd to describe one of the
first 80486 machines as "just another
(extremely) fast 80386 clone," but
that's what the PowerCache 4is: aconventional PC with avery speedy CPU
inside.
It looks like ALR's commitment is to
putting that speed on (or next to) lots of
desktops, and that suits us just fine.

stall. The 80386SX upgrade card is about
the size of ashort expansion card; the slot
that it plugs into is keyed and the card is
notched, so it's impossible to put the card
in backward. A small plastic support
runs through ahole in the card, helping
to hold it in place. The prototype 80486
card we saw is similar, though longer—
but still much smaller than IBM's Power
Platform upgrade.
The CPU cards go in and come out of
the computer quickly. With the cover off,
it took just seconds to convert from a
plain-vanilla AT clone to an 80386SX or
an 80486 semi-screamer—with just one
exception.
The most complicated part of the upgrade process is installing or removing
the 80287 math coprocessor, if that's
necessary. The 80287 goes into a DIP
socket on the motherboard. Although the
socket is not completely inaccessible, the
math coprocessor still requires a good
eye and a steady hand to install, and a
chip-puller to remove—more equipment
than the CPU upgrades require. However, ALR recommends removing the
80287 if you're using an 80386SX upgrade card with an 80387SX math coprocessor installed, or with an 80486. (You
can also use the 80386SX upgrade without an 80387SX and with an 80287 installed on the motherboard.)
Except for removing the 80287, swapping CPUs took about 10 seconds—less
time than it took to change video cards.
ALR claims that its CPU upgrades are
"plug and play," and we think that's a
fair description. You probably won't
want to do it every day—but when you
need to, it won't take long.
The Ferrari Syndrome
These days, an AT clone isn't considered
a high-performance number-cruncher.
It's more like the Volkswagen Beetle of
desktop computers—cheap and reliable,
but not exactly athrill machine. Adding
an 80486 is like dropping a Ferrari engine into that VW—it runs faster, but
it'll never be aFerrari.
On the other hand, the PowerFlex offers the widest upgrade path that's currently available. You can start with an AT
clone and—without major surgery on
your computer—work your way up to a
much more powerful system. The idea—
an ambling AT clone that can be upgraded to arocket-on-a-desktop—may be
crazy. But it's the kind of craziness we
like to see.•
Frank Hayes is BYTE 's West Coast news
editor. He can be reached on BIX as
"frankhayes."
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Le Mans. Twenty-four hours at speeds over 125 mile.
Conditions that leave no room for hesitation. Our error.
Where the only certainty is risk.
Your OEM-VAR business faces the same competition
each and every day. Where one bad decision could mean
acritical setback.
Choose Omron and put your worries to rest. We can
supply high-quality OEM-VAR components, with service
to match. Because your success puts us in the winner's
circle.
Contact us for information on how you can become an
OEM-VAR of Omron products.

WINNING TEC NOLOGY
OMRON'S UNIX WORKSTATION
SETS THE STANDARD

ADVANCED OFFICE AUTOMATION
PERIPHERALS

• The LUNA Unix Workstation

• HAND-HELD COLOR IMAGE
SCANNER

• HAND-HELD REAL HALFTONE
IMAGE SCANNER

Wide-format means quality
images in one scan. Shading
controller for consistent
illuminance and presentation
quality.

Wide-format unit with accurate
8bit grey scale. Upto 800 DPI
scaled output for
presentation quality.

• FULL-PAGE IMAGE SCANNER

• DIGITIZER

Easy full-page scanning in
acompact, desktop unit.
Accurate red tones. Userselectable resolution.

Innovative pressure-sensitive ink
system ensures fast solid-line
input and excellent resolution.

Compact desktop size. 68030 CPU. Processing speed 4MIPS.
Incorporates UNIX components such as 4.3 BSD. 16 MB Max. of main
memory plus 250 MB Max. built-in disk. Choice of built-in streamer
or optional 3.5 inch floppy disk. Basic unit with the above standard
features only $5950 (OEM price).

es`

II INTELLIGENT MODEMS
Choose from aproduct line-up that ranges from acompact 1200 bps
unit to a2400 bps model meeting MNP specifications.
Contact

JS

at:

Contact us at:

OMRON ADVANCED SYSTEMS, INC.
10201 Torre Ave. 330, Cupertino, CA 95014 U.S.A.
Tel: (408) 996-3088

OMRON ELECTRONICS, INC.
One East Commerce Drive, Schaumburg, Illinois 60173 U.S.A.
Tel: (312) 843-7900

See us at: COMDEX/Fall, Booth A236, Cashman Field Center
Circle 349 on Reader Service Card
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APC in Your Pocket
The Poqet PC has all the
power of an IBM PC—
including afull-screen
display—yet is as small as
avideocassette

L

ast August we featured the latest
in portable machines from Zenith and Agilis. In fact, the title
on the cover of that issue was
"Small Wonders." But wonders never
cease. Recently, anew start-up company
called Poqet Computer introduced afullfledged equivalent of an IBM PC that is
small enough to fit into your coat pocket.
Despite its size, the Poqet PC includes
512K bytes of memory, a7-inch monochrome LCD screen, and apower supply
reportedly capable of powering the system for about 100 hours.
The Poqet PC's power supply is one of
the most interesting parts of the system.
It consists of just two ordinary AA alkaline batteries. The 100-hour battery life
translates into an average power consumption of only about 60 milliwatts—a
truly remarkable accomplishment, considering that the Poqet PC powers aconsiderable amount of memory and afairly
high-resolution LCD display.
According to Poqet's vice president of
engineering, John Fairbanks, who came
to Poqet from Texas Instruments' calculator design group, the major breakthrough in the design of the Poqet PC was
an order-of-magnitude (10 to 1) reduction in the amount of power required to
drive the display, as compared to other
laptop computers (about 10 mW versus
the 100 or more mW required in other
laptop designs). Poqet is in the process of
applying for patents on its power manPHOTOGRAPHY: PAUL AVIS © 1989

Photo 1: The Poqet PC, shown unfolded. The small nonbacklit LCD screen can
display 25 rows of 80 columns and CGA -compatible graphics. The keyboard features
77 keys, with each key measuring about one-half inch square, and has an
embedded numeric keypad.

agement design and declined to disclose
to us the technical details behind the design of the display power driver.
In appearance, the Poqet PC has the
basic clamshell design used by most laptop systems (see photo 1). The machine
folds up to about the size of aVHS tape
cartridge (see photo 2). Its dimensions
when folded are 0.925 by 8.75 by 4.3
inches. The price tag for the 1-pound system is about $2000.
The nonbacklit monochrome display
measures 6.8 by 2.7 inches and has a
fairly flat aspect ratio. It supports 80
columns by 25 rows with 640- by 200-

pixel resolution in both CGA and MDA
modes.
The machine has a 77-key keyboard
with 12 function keys. The keyboard includes an embedded numeric keypad,
which is accessed via aspecial "Poqet"
function key. The keys are about onehalf inch square and have aspringy tactile response.
Inside is an Intel 80088 microprocessor running at aclock speed of 7 MHz
(40 percent faster than that of the original
IBM PC). The BIOS and processor-support chip sets were custom-designed by
continued
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Photo 2: Rear view of the Poqet
PC, folded for traveling. When
folded, it's about the size of
avideocassette.

Poqet. The Poqet PC uses credit-cardsize memory cards as its storage medium
and comes with 640K bytes of ROM and
512K bytes of RAM. The ROM is one of
the key features of the Poqet PC, because
it includes MS-DOS 3.3, GWBASIC,
and aset of simple software applications
developed in-house by Poqet.
These ROM-resident applications include acalculator, asimple text editor, a
scheduler with calendar and alarm functions, acommunications program for accessing data by modem, an address
book, and afile manager and file transfer program. Because this software is all
in ROM, it runs at the speed of the memory bus (there is no performance loss due
to disk access). You can access the builtin applications via ahot-key sequence,
which activates apop-up menu.
Memory cards are the primary storage
medium for the machine. The machine
has two slots for sliding in cards, providing the equivalent of two floppy disk
drives, with memory capacities ranging
from 32K to 512K bytes. The memory
cards come in two versions—RAM cards
for storing data, and ROM cards for running software applications.
An important feature of the system is
that software applications supplied on
ROM cards will execute directly from
the ROM cards. Conventional PCs load
the applications from disk into RAM, but
the Poqet PC leaves most of its 512K
bytes of RAM available for data storage.
116
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C0111 PA NY IN FORNIATION
Poqet Computer Corp.
650 North Mary Ave.
Sunnyvale, CA 94086
(408) 737-8100
Inquiry 1163.

There are acouple of problems with
these memory cards, however. The biggest problem is the price. The RAM
cards cost about $1 per 1000 bytes of
storage capacity, making a 512K-byte
card cost over $500 (lower-capacity
cards actually cost closer to $1.50 per
1000 bytes). Software applications written for Poqet's ROM cards will also be
expensive. ROM cards will be sold to
software developers in volume for about
$50 apiece. According to Bob Gerwer,
Poqet's vice president of sales, ROMexecutable applications will cost about

T

he Poqet

PC's power supply is
one of the most
interesting parts of the
system. It consists of
just two ordinary AA
alkaline batteries.

15 percent more than their floppy disk
equivalents.
Another hitch is that software developers must rewrite their applications to run
on the ROM cards. Although you will be
able to run standard DOS applications
off RAM cards, which load the code into
the Poqet PC's RAM, you won't get the
performance and memory-saving benefits of ROM-executable software.
However, Poqet's chief software engineer, Ian Cullimore, told me that thirdparty software vendors are enthusiastic
about porting their applications to the
Poqet PC. He also said that applications
written with "modern C compilers" or in
assembly language are easy to port, requiring "basically arecompilation." An
inside source at Lotus Development confirmed that Lotus "has been working
very closely with Poqet." One advantage
to ROM-card applications from the point
of view of software developers is that
they are automatically copy-protected
(you can't run aprogram that has been
copied from ROM into regular memory).
The Poqet PC includes an 80-pin XTbus card connector and comes with aspecial cable for connecting the connector to
another PC or peripheral. The bus connector can attain RS-232C serial communications at up to 19,200 bits per second. The special cable has aY connector
at one end, with both DB-9 and DB-25
serial port connectors.
The Poqet PC's $2000 price includes
the 640K bytes of ROM, the 512K bytes
of RAM, the special bus and peripheral
connector cable, and the built-in DOS,
GWBASIC, and ROM-resident desktop
applications. For an additional $395,
Poqet is offering an external, batterypowered 1.44-megabyte 31
/-inch floppy
2
disk drive, with abattery life of about 20
hours.
Poqet is working on a memory-card
reader that will plug into PC compatibles
so that data can be copied directly onto
the memory card from the host machine.
The memory-card reader was scheduled
to be available shortly after the Poqet PC
began shipping in September and will
cost a"few hundred dollars," according
to Bob Gerwer.
The Poqet's memory is powered all
the time to conserve data. Much of the
system, however, stays in "sleep mode."
According to Poqet, its special BIOS puts
most of the system to sleep between keystrokes. The screen stays powered and
the user doesn't notice anything unusual,
but the CPU is put to rest until the next
key is pressed. The only really active circuit is the keyboard scanner. After 2
minutes of inactivity, the display is

FIRST
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powered down as well. A red key labeled
"I/O" powers up the microprocessor and
display when you want to use the computer again.
The screen has aset of visual indicators at the bottom, which include alowbattery warning indicator, as well as
memory-card access, alarm clock, and
function-key indicators. The system also
includes acapacitor that keeps the system
powered up for about 5 or 10 minutes
while you change batteries. The memory
cards have their own lithium backup batteries, which have a life expectancy of
one to two years.
Ihad achance to work with aprototype version of the Poqet PC. The screen
on the unit that Itried was readable but
suffered from lack of contrast. This
should be improved on the final production unit by atighter-fitting screen overlay. The keyboard was remarkably easy
to use considering the size of the machine. Not all the built-in ROM applications were working in the unit that I
tried, but a version of Lotus 1-2-3 ran
normally. (In the near future, BYTE will
follow up this article with afull review of
aproduction version of the system.)
This machine has enormous potential
for business travelers and others needing
computing power on the road, in the
field, or in the classroom. Basically, the
Poqet PC brings the power and capabilities of apersonal computer into the realm
of pocket calculators. Indeed, the design
of the Poqet PC is the result of ajoint design effort involving specialists in consumer electronics, semiconductor packaging, and computer systems design.
Having worked with only aprototype,
Ifind it difficult to pass judgment on the
Poqet PC's reliability and performance.
The high cost of memory cards, the machine's primary storage medium, is certainly a drawback. But this machine
breaks new ground in portability and
power consumption. And, as volume increases, memory-card prices will drop.
The Poqet PC could be a smashing
success. This is, after all, a consumer
electronics product. As with other breakthrough products, however, the keys to
success are the degree of consumer acceptance and the time it takes to gain that
acceptance. Although $2000 seems a
fair price for the Poqet PC, it may not be
cheap enough to attract large sales volumes. But we wish Poqet the best of luck.
The Poqet PC is certainly the result of
some brilliant engineering. •
Nick Baran is the BYTE bureau chief in
San Francisco. He can be reached on BIX
as "nickbaran."
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They squashed the monitor!

"It's the first laptop with
ascreen as readable as
a CFIT. ..."

SPECIAL
Introductory Price

$3995
Viewable from
all angles.
'Fast 80286 CPU
•Upgradable to 80386
'Fast 40MB Hard Disk

Revolutionary technology - less than an inch
thick, yet looks like a hi-res amber monitor...
Exclusive Sales Agent
WisComp Computers, Inc.
2604 Washington Rd.
KISS COMPUTER CORPORATION
Kenosha, WI.
\MIN
53140-2375
(Fax)
See us at COMDEX Booth 539 at Bally's

414
414
800
414

-652
-694
-438
-694

-5477
-5477
-5477
-2441

THE EASY WAY TO SHARE PRINTERS, PLOTTERS AND MODEMS

BYTELINK
•12 ports •4convenient
port configurations
•(12 parallel, 8parallel
and 4serial, 4parallel and
8serial, or 12 serial)
•256K, 512K, 1M or 2M
buffer

BYTE WAY 1000 PLUS
•8ports •3convenient
port configurations
•(8 parallel, 4parallel
and 4serial, or 8serial)
•256K, 512K or 1M buffer

BYTEWAY 1000
•4ports •2convenient
port configurations
•(4 parallel or 4serial)
•256K, 512K or 1M buffer

•All parallel ports configurable "input" or "output" •All serial ports bi-directional
•Easy to follow configuration software •Pop-up menu for user commands

Call (800) 777-5568
Today!
FAX (512) 323-5584
Circle 211 on Reader Service Card
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Afag-Rabbit
See us at
COMDEX/Fall Booth H7065
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If work is hell, here's one personal computer built
The temperature of hell, according to
experts, is about 117° Fahrenheit.
With no air conditioning. Or coffee breaks.
That kind of work environment might
seriously upset some personal computers.
But not aTatung.
Because before we ship any Tatung
computer, Tatung engineers actually roast,
test and run every Tatung computer board
at 117° Fahrenheit for 72 hours.
If it doesn't survive, it's not aTatung.

You don't have to work in hell, of
course, to appreciate the superior
performance of Tatung computers.
Let's say you just want to
work faster.
Our new Tatung 386SX personal
computer introduces afast 386class machine that runs all of the
latest 386-based applications.
At a286-class price.
And because Tatung

The Tatting 386SX
It's hot

to take it.
engineers didn't simply wire anew 386
processor onto an old 286 motherboard,
you'll find the Tatung 386SX design significantly improves total system performance.
Plus you'll like the many extra 386SX
features, like aflexibk memory-mapping
architecture that's user-selectable. So you
don't have to add extra RAM just to run
your favorite spreadsheet or 0/S.
The point is, whether your priority is
exceptional reliability or uncommon
Circle 350 on Reader Service Card

Novell and SCO certified for file server and inulti-user t NIX server applications.

performance, your first choice in computers
is Tatung.
For complete information call, toll-free,
24 hours: 1(800) 765-2345. Tatung Company
of America, Inc., 2850 El Presidio St.,
Long Beach, CA 90810.
Tatung. It's hot.

TATUNG
Engineering at its best.

See us at COMDEX Booth 2012.

KAYPRO COMPUTERS
THE PRICE LEADERS:

KAYPRO
KC-1

Affordable computing power,
ideal for small businesses or
budget-conscious students,
featuring Kaypro's rugged,
reliable, reputable design.
Standard Features
CPU

KC-1

KC-2

8088/V-20

80286

10

12

Standard RAM

640KB

640KB

Keyboard

101 Key

101 Key

Speed (MHz)

Expansion Slots (16-Bit)
*Base

System with Single Floppy Drive, No Video

Video Options

8088/10

(includes monitor &video adapter)

Disk Drive
Options

12-Inch
Mono

8

2

Serial Ports

1

1

Parallel Ports

1

1

Device Bays

4

4

Power Supply

150W

150W

Free

Free

1Year

1Year

Operating System t
Warranty

Dual Floppies

845

1075

1345

1100

1333

1600

30MB (40ms)

1125

1355

1625

KC-2

6

Expansion Slots (8-Bit)

Color Graphics
CGA
EGA

20MB (40ms)

-

KAYPRg

'Base System With Single 1.2MB Floppy, No Video

Vdeo Options

80286/12

(includes monitor &video adapter)

Disk Drive
Options

Ask about Kaypro's full line of "Price
Leaders", including the new KC-3, an
80386, 20 MHz microcomputer.

12-Inch
Mono

Color Graphics
CGA
EGA

20MB (40ms)

1405

1640

1905

40MB (28ms)

1680

1915

2180

70MB (28ms)

1990

2220

2490

THE PERFORMANCE LEADERS:
KAYPRO
286/20

$3145*

1MB RAM

No-compromise computing
for all those demanding business or scientific applications,
featuring Kaypro's rugged,
reliable, reputable design.
Standard Features
CPU

derie

Speed (MHz)
Standard RAM
Keyboard

•
Base System with Single 1.2MB Floppy, No Video

80286/20

Video Options

(includes monitor &video adapter)

Disk Drive
Options

12-Inch
Mono

40MB (28ms)

4185

5090

5150

70MB (28ms)

4645

5550

5610

150MB (114ms)

6155

True .31 Dot Pitch
VGA
VGA Plus

7060

7120

30-Day Money-Back Guarantee
CALL TOLL-FREE

1-800-289-9899
FAX: 619-481-4369
Phone: 619-481-4302

286/20

386/25

80286

80386

20

25

1MB

1MB

101 Key

101 Key

Expansion Slots (16-Bit)

6

4

KAYPRC
386/25
32KB CACHI
MEMORY

e

eada
—

Expansion Slots (8-Bit)

2

3

Serial Ports

1

1

Parallel Ports

1

1

80386/25
Disk Drive
Options

12-Inch
Mono

40MB (28ms)

5205

6115

6175

70MB (28ms)

5665

6575

6635

150MB (18ms)

6995

7895

7955

Device Bays

6

6

Power Supply

200W

200W

Operating Systemt
Warranty

Free

Free

1Year

1Year

•Base System with Single 1.2MB Floppy, No Video

about Kaypro's full line of "Performance Leaders", including the 386/33,
anew 80386, 33 MHz microcomputer.
Ask

Hours: Mon -Fri, 8:00 am -4:30 pm PDT
Payment: MasterCard, Visa, or Cashier's Check preferred. Terms available
on approved credit.
Shipping and Handling: Within USA,
3% minimum for UPS Ground. Call for
shipping charges with alternate carriers.
Sales.Tax: California residents, add 7%.

Video Options

(includes monitor &video adapter)
True .31 Dot Pitch
VGA
VGA Plus
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COMPUTERS

533 Stevens Avenue
Solana Beach, CA 92075
Dealer & Corporate Inquiries Welcome.

Kaypro computers receive Digital Research DR-DOS 3.41, an MS-DOS-compatible operating system that runs up to 25% faster. Prices, terms, & specifications subject to change without notic
Circle
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Jerry Pournelle

THE I
NSTALLATION
BLUES
The quest for on-line
reference materials is
never smooth

disk drive, Ihave disk space.
Ididn't have time to spend looking at
the demonstration, but that hardly mattered, because, as Iexplained to them, I
don't write about stuff Idon't have running at Chaos Manor. They collected my
card, and Iwent on to the next booth.
A few weeks later there arrived a
ong ago, I reviewed a CP/M
database program called Vuldozen boxes: one for each of the dictiocan that caused me to invent the
naries. Each proclaimed itself part of the
rating "infuriatingly excelInductel Reference Series, and on the
lent"; meaning that the program did
back cover each had in boldface type the
sentence, "So easy to use, you don't have
something Ivery much wanted done, but
Ihad to fight it every step of the way. The
to refer to the manual." All Ineed, it
algorithms were far better than the user
says on the box, is 5 megabytes of disk
interface. Incidentally, that was the first
storage, 256K bytes of RAM, and DOS
review of the program that became
2.0 or higher. Wonderful.
dBASE II. George Tate once told me he
It wasn't clear whether the various
bought Vulcan (and renamed it) as arespecial dictionaries worked alone or
sult of my review.
were add-ons to one of the main dictioThis month Ihave another program I nary programs, but that didn't seem imcan only call infuriatingly excellent. I portant. (It turns out they will work todon't expect it to become another dBASE
gether, but each is aseparate stand-alone
II, but showing why it's infuriating may
product.) Iknew where to start: Iopened
prove to be agood object lesson for prothe Funk & Wagnall's box. Inside was a
gram designers.
reasonably thick manual. There were
also 16 5'4-inch floppy disks, which
Dictionary on aDisk
wasn't too surprising—the box did say I
It started in Boston at the National Eduneeded 5megabytes of disk space—but it
cation and Computers Conference.
was abit intimidating.
There wasn't much good educational
A quick look through the manual made
software. With few exceptions, what we
one thing clear: they'd better be right
saw either wasn't impressive for its eduwhen they claim you don't need the mancational value or wasn't well designed as
ual to work the programs. The first 15
software. I'm not sure why.
pages or so are in legalese and proved to
One thing that did impress me was a be the license agreement, one so long that
dictionary program. It ran on ahard disk,
Idoubt anyone but me has ever read it.
rather than aCD-ROM, and thus needed
Underneath all the jargon, it's pretty reaa lot of hard disk space; on the other
sonable. After pages of legalisms, there
hand, it was very fast. Better yet, it had a were two pages about the theory of
knowledge acquisition. The manual inwhole raft of dictionaries, including
Funk & Wagnall's Standard Desk Dictiosists on explaining inductive and deducnary, with all the auxiliary stuff (e.g.,
tive reasoning before it tells how to use
the program. It doesn't explain why I
the Secretary's Handbook); a 26-language dictionary; and the McGraw-Hill
would want to know this stuff. If the purscience dictionaries, including compose was to discourage me from reading
the manual, it nearly accomplished that.
puters, physics, chemistry, biology, and
various engineering disciplines. All this
Finally, way back in the manual were
the installation instructions: take the
information takes up disk space, but
first of the 16 floppy disks, put it in drive
since Ihave aPriam 330-megabyte hard

L

A, log onto that, and type Install. The
program would do the rest.
Install produces acouple of screens of
inquiries about colors and then gets down
to business. What hard disk drive do you
want this installed on? Itold it drive D.
What floppy disk will you install it from?
Since Big Cheetah has only one 5'A-inch
drive, that had to be A. Then Install displays a screen with four choices: standard-density 5'A ,high-density 5, standard-density 31
/,or high-density 31
2
/.
2
You choose one. Looking into the manual yields this advice: "Use the cursor
key to highlight the desired entry, then
hit the Enter key to select it."
Well, all right, Big Cheetah has a
high-density 5'A-inch drive, so that's
what Iselected.
The Install program trundled for a
while, in the process displaying the message, "Consult the license agreement in
your user's manual to be sure you are not
violating it." Ithought that arather unfriendly thing to say, but what the heck.
After awhile, it told me to insert disk 2.
Then disk 3. Then disk 4. When it finished disk 4, it dropped me out of the Install program and into the new D:\ KAS
(Knowledge Acquisition System) directory it had created. No error message. No
"finished" message. There Iwas, with
12 disks left over.
Try again. You have to start all over,
of course. The Install program is not a
batch file, so you can't even get inside
and inspect it. Just start over.
That worked no better than the first
time.
Well, Ithought, maybe it knows something Idon't. Might as well install the
physics dictionary. It's only six disks.
The physics dictionary package had a
manual identical to the one in the Funk &
Wagnall's package. Obviously the instructions for installing it were also the
same: insert disk 1, log onto it, and type
Install.
It asked the same questions. This time
continued
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it wanted only two of the six disks before
it dropped me out of the program and
back to DOS. Curiouser and curiouser.
It was time to try the program.
Lockup Time
I thought I'd see what definition the
physics dictionary had for the wordforce.
First Ihad to figure out how to ask. The
KAS program interface is strange. It uses
terms Idon't understand and isn't well
explained in the manual. There are no
error messages. Idid what Ithought was
appropriate—and locked up the machine.
Thoroughly. No way out but reset. Hardware reset.
Itried again. Same thing. No error
messages. Just no results, and the machine hangs.
Igot out the manual and tried following its instructions. Unfortunately, the
example in the manual is for the 26-language dictionary, and Ididn't much feel
like installing that, so Ihad to infer what
to do with the dictionaries Idid have installed. It was pretty clear Iwas doing
things right, but the program hung the
machine anyway. Three more resets, and
Igave up.

Could They Have Meant...
I was ready to put the program away
when an idea struck me. Suppose—just
suppose—when the Install program
asked me about floppy disks, it didn't
want me to describe my drive at all? Suppose it was asking what kind of disk Iwas
using to install the dictionaries? Suppose
it had no way of knowing that Ihadn't
loaded the entire 16 disks' worth?...
"Naaah," Ithought. No one would be
that stupid. But just in case, Igot out the
physics dictionary and went through the
tedious Install program again. This time
Itold it Iwas installing from standarddensity 5'A-inch floppy disks.
Voilà! This time it wanted all six
disks. Quickly Ireinstalled the chemistry and computer science programs, noting that each time it copied the access
program and then what it called "the decompression code" before copying the
database.
When Itested the program, the machine hung again.
Well, Ithought, there is that partial
Funk & Wagnall's dictionary on there;
best to reinstall that, although the prospect of feeding the machine 16 floppy

disks wasn't very appealing. Still, it had
to be done, so have at it.
Igot out the box, put disk 1into drive
A, and began the imbecile Install program. It went along for five disks,
flashed an error message about being unable to open adata file, and dropped me
back into DOS. Now what?
Try Again
The Inductel manual says installation
might fail for one of several reasons.
First, you might not have enough memory. That wasn't aproblem. Second, not
enough disk space. That wasn't aproblem either. Third, "the computer's disk
head is out of alignment." Ihave never
had any problem with my high-density
drive reading a standard 360K-byte
floppy disk. You can get into difficulties
trying to write to a360K-byte disk with a
1.2-megabyte floppy disk drive, but
readirig always worked before.
Finally, the manual states that if all
else fails, "then chances are you have a
'marginal' or 'faulty' disk in your software package." You can return it and get
an exchange. The only problem is, this
continued
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Elevate Your
Printer Capabilities.

Get Laser Capability for InkJet
and Dot Matrix Printers with
LaserTvviri m from Metro Software
If you own an ink jet (like the HP
DeskJet Tm )or dot matrix printer, you
probably have felt left behind from
the laser market. With LaserTwinT m you
can expand your printer's capabilities up
to laser height.
LaserTwin makes your printer behave like
an HP LaserJet Series lj nI and even includes
HI's fonts and symbol sets. Now you can also
take advantage of software for the HP LaserJet
like downloadable soft fonts.
Using LaserTwin, your
You Can Now Use All
H
With LaserTwin
software (including tax,
P-Compatible forms, and graphic programs)
prints at the highest resoluIkAvnloadable
tion. And with LaserTwin's
FONTS
text formatting language
(Landscape, 0m!)
and your word processor,
you can acess desktop

7

G
,s,7 e
T9

publishing features. You can also print
sideways! So you never looked better!
If you've got a mix of dot matrix, ink jet
and laser printers, use LaserTwin and see
the same results! Plus, LaserTwin lets you
print directly from within your application
and its spooler speeds up background
printing.
So, rather then feeling tied to the ground
with your printer, get LaserTwin and expand
your horizons. Act before December 31, 1989,
and buy LaserTwin at the SPECIAL
INTRODUCTORY PRICE OF $149! Call us
today at 1-800-621-1137.

METRO
METRO SOFTWARE, INC.

2509 N. Campbell Avenue, Suite 214
Tucson, AZ 85719
(6(12) 292-1)313 Fax (61)2) 292-1563

LaserTwin and Metro SuperFonts 25/1 are registered trademarks of Metro Software, Inc. All other trademarks are of their respective manufacturers. Copyright , 1989.

122

BYTE • NOVEMBER 1989

Circle 226 on Reader Service Card (DEALERS: 227)

WhenYou're Buying
APersonal Computer,
Make SureYou Know
What's Built In
And What's Left Out.
•
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CHAOS MANOR

column is due Monday morning and it's
Saturday night.
Ihave a360K-byte floppy disk drive
on my Zenith Z-386. Moreover, I've got
aWORM (write once, read many times)
drive on both the Z-386 and Big Cheetah; Ifigured that if Igot it all installed
on the Z-386, Icould make asafety copy
onto the Maximum Storage WORM and
then bring that WORM cartridge over to
Big Cheetah and transfer the files.
It took about an hour to install all
those dictionaries on the Z-386. Ihad a
mild moment of panic: after going
through the 16 disks of Funk & Wagnail's dictionary, the program very
briefly flashed an error message and
dropped into DOS. Of course, it also
erased the error message, so I didn't
know what it was; and Iwasn't interested
in feeding 16 floppy disks in yet one
more time. This was getting as tedious as
trying to install Microsoft Windows.
Fortunately, the program seemed to
work. Idecided this was just another imbecility of the Install program: it detects
some kind of error to tell it that it's done
with its job. Why not? Igot out the other
boxes of dictionaries. Eventually they

were all installed. By then, it was 5:00
a.m. I'd used up hours installing the
thing. Now to test the program.
Look It Up
It works surprisingly well. Once you tell
it what you want it to do, the program is
very fast. The problem is telling it what
to do: it has as awkward auser interface
as Ihave ever seen. Inductel's KAS manages to make the Oxford English Dictionary on CD-ROM (see my October column) look positively user-friendly.
What you must do is use the arrow
keys (there's no mouse capability) to
move among menus until you select a
mode of operation. Then you go down
into another part of the screen to select
which dictionary you want to consult.
Then you input the word you want looked
up. That can also be acomplex job using
arrow keys, but fortunately you can
shorten it: you type in the word with
wild-card characters, get alist of terms it
understands, and use the arrow keys to
select the term; or, you can just type in
the term yourself.
Once that's done, the answer is almost
instantaneous. This thing is fast.

There's also a TSR mode: load the
KAS as aTSR program and then go into
your favorite word processor, put the
cursor on aword, and press Alt-M. You
will find yourself in the KAS command
system. Now select adictionary and input your word; or, possibly, it will already have a dictionary selected. That
may be the wrong one, but as long as
you're in the KAS command system, you
can change the "active" dictionary to another. This is important because some
terms will have quite different definitions depending on whether you are looking them up in the physics, biology, Funk
& Wagnall's, or 26-language dictionary.
This all works very rapidly and very
well on the Z-386.
Blowups Happen
By now Iwas almost ready to forgive Inductel for their imbecile Install program. Ihave paper copies of many of
those science dictionaries, and Iuse
them; this looked very useful. Moreover, Isometimes have aneed to look up
foreign words, and the foreign-language
dictionary aspect of this thing is neat:
continued

LAPTOPS $385 FAX
TOSHIBA T1000 ...$635
"T1200F
$1299
"T1200FB
$1385
"T1200H
$1795
"T1200HB
$1895
"11600
$3045
"T3100E
$2565
"T3200/40
$3299
"T5100
$4099
"T5200 40
$4795
"T5200 100
$5299
ZENITH Z-184-10 $1495
"Z-184-20
$2129
"Z-286-20
$2949
"Z-286-40
$3388
"Z-384-40
$4799
COMPAQ 286-20mb$call
"286 40 MB
$call
NEC MLTSPD HD .$1949
"MLTSPD EL ....$1499

NecUltralite 2meg .$2289
Prospeed 286/20 $3049
"286/40
$3399
"386/40
$4395
Mitsubishi 286-219$1995
"386-290
$2299
"386-240
$2795
SHARP 7241/40mb$1999
"4602
$1445
"4641
$2295
"5541
$3599
PANASONIC PRINTERS
KXP1180
$179
KXP1191
$229
KXP1124
$325
KXP1592
$395
LASER KXP 4450 $1369
KXP1595
$425
KXP1524
$509
CANON Fax 8
$619

CANON Fax 20 ...$949
"Fax 225
$1545
"Fax 270
$1795
"Fax 350
$1995
"Fax 450
$2349
"Fax 630
$2699
"Fax 705
$2999
"Fax 730
$3499
PANASONIC
KXF 100
$825
KXF 120
$975
PANAFAX UF 135. $799
"UF 145
$895
"UF 250
$1299
"UF 260
$1549
SANYO SF 100
$765
"SF 200
$929
"SF 515
$1145
SHARP UX 50
.$535
Remfg. UX 30
.$385

AVATEX 110/220V .$625
NISSIE 320
$495
"303
$495
MURATA 1200
$569
"1600
$669
"F30
$1399
RICOH RF800 ....$649
"Fax 15
$1155
"Fax 25
$1295
"Fax 35
$1545
"Fax 65
$1595
SHARP FO 220 ...$699
"FO 300
$849
"FO 330
$999
"FO 550
$Call
"UX 350
$1099
TOSHIBA 30100 ...$745
T3300
$799
T3600
$965
T3700
$1099

PREPAY PRICES: VISA/MC/COD + 2.9% Restock 20% Handling Chg. 5.95 No Exchange/Returns.
T.P.C. 12603 Hoover St.
Garden Grove, CA 92641
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Introducing
The AST Premium'386SX/16.
When we designed the AST Premium 386SX/16,
we had our sights set on building the best 386SX - based computer you could find.
Why? Because with faster processing and the
ability to run 32-bit software, at acost that's comparable to 80286 computers, 80386SX - computers
will quickly become the workhorses of the business computing world.
And that's what the AST Premium 386SX/16
is, aworkhorse of the highest standards. To begin
with, we've built in ahigh-speed memory cache,
making this SX computer one of the fastest you
can buy. Then, we added VGA graphics and
support for EMS 4.0.
We also built in afuture. The Premium
386SX/16 features AST's Cupid-32"' architecture.
So, when your needs wow, your computer can
grow with you. From 25 or 33 MHz 80386" computing all the way to i486'" processing power, with
asingle board swap. You don't have to buy anew
computer, or lose your investment in peripherals.
COMPARE
AST
Premium
386SX/16

Feature

FOR

YOURSELF

COMPAQ
DESKPRO'
386s

COMPAQ
DESKPRO®
286e

IBM'
PS/2'
Model 55

Processor
Type

386SX

386SX

286

386SX

Speed

16 MHz

16 MHz

12 MHz

16 MHz

Available Slots

5

4

4

3

EMS Support
Software Included

4.0

3.2

4.0

No

Landmark
Benchmarks*

23.1

15.4

11.6

153

$2,695

$3.299

$2,699

List Price—
One-Floppy System

Landmark Software version 11 benchmarks -- ageneralized index used to compare one machine to another. The higher the number, the better
"List price is MSRP
List price with 30 MB hard drive; one-floppy .system not available with this model

So, if you're considering an 80286- or 80386SXbased computer from amanufacturer like Compaq®
or IBM®, make sure you compare it to the AST
Premium 386SX/16. After all, if your needs require
aworkhorse, shouldn't you buy athoroughbred?

ASI7
RESEARCH INC.
•
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when you look up aword in, say, French,
it gives you the translation to not only English, but Spanish, Finnish, Esperanto,
Greek, and 20 other languages simultaneously! Iwas actually enthusiastic as I
saved this huge subdirectory off onto the
WORM cartridge. It took quite awhile—
there are over 14 megabytes of dictionary
files—but eventually it was done. Iput
the cartridge into Big Cheetah's WORM
drive and copied the whole mess into the
D: \KAS subdirectory.

The program didn't work. It said it
couldn't find any database files. None.
Zero. Imean, there they were, 14 megabytes' worth of them, but the program
couldn't find any. Some kind of "copy
protection"?

It worked. Try it in aDESQview window. It worked there, too. Now try it in
TSR mode.
The machine hung. Time to reset.
For the next hour, Itried to get the
program to work in TSR mode on Big
Nothing for it, then: back to Install. I Cheetah. Itried with and without DESQselected the computer science dictionary,
view. Itried doing things to the CONsince it was the smallest. Put disk 1into
FIG.SYS file. Itried everything Icould
drive A. Answer the dumb questions.
think of, each time having to fight the
Swap disks. Get done with it, and test the
dumbest Install program in the free
program.
world. Then I'd try TSR mode, and the
machine would hang. Finally, in desperation, Idecided to reinstall the original
Funk & Wagnall's dictionary, all 16
disks of it. This time Iwas able to get it to
read them all, so the job was merely
tedious.

ARE YOU STILL DRAWING FLOWCHARTS BY HAND?

A/P
Other Text

---elDistribution

t invoice Information) /
Entered into

(g)

Computer System
(d)

General
(d)

Discrepancy
Sheet

Payment
Selections

(E)

Ledger

1
A/P Voucher
Register

(e)

I

P.O. Copy

(h)

R.R. Copy
'Invoice Copy
Check Copy

N%

FLOW CHARTING 11+
Flow Charting II+ will amaze you with its speed, power and simplicity
•Update and print charts as fast as the situation changes
•See your revisions right away—no long wait for charts to be hand drawn
•Select 26 standard shapes; 10 text fonts
•Tutorial manual makes learning easy
•Runs on IBM or compatibles
•Produces excellent organizational charts!
•Only $229!

PAT113N8tRITTON

Software

Corporation

Excellence in charting the flow of ideas
For more information, see your local retailer or call
1-800-525-0082, ext. 47 (outside Calif.) 408-629-5376 (Calif./Intl)
81 Great Oaks Blvd., San Jose, CA 95119

With every disk swap came the message, "Consult the license agreement in
your user's manual to be sure you are not
violating it." The problem was, by then, I
wanted to violate the license agreement.
Then Iwanted to find and beat senseless
the person who invented that horrible Install program.
So...
The bottom line is this: the program
works wonderfully on the Z-386. It
works in direct command mode on Big
Cheetah, including within aDESQview
window; but for some reason, it will not
work in TSR mode on Big Cheetah, with
or without DESQview. Perhaps Big
Cheetah is too fast for the program. Perhaps QEMM is interfering with it. Perhaps Ihaven't properly installed something. Perhaps any number of things; but
frankly Iam too weary of fighting that
moronic Install program to care.
If you want avery large and incredibly
fast set of on-line dictionaries, this program will do the job. The user interface
is horrible, and the Install program is
worse; it might not work in TSR mode on
your machine.
But once you do have it up and running, it's little short of amazing. If
they'd put the work into user convenience
that they did in developing those access
algorithms, they'd have awonderful program. As I said earlier, infuriatingly
excellent.
Bribes
The most interesting bribe I've received
recently was apackage containing asplit
of champagne, a package of pumpernickel, ajar of pâté de foie gras, cookies,
and aCD-ROM of over 7000 public domain, freeware, and shareware programs, every one of them tested by the
Chicago RBBS-PC. Quanta Press sells
continued
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We Built InThe 33 MHz Performance
The Others Left Out.
The Best 386/33 Available.
The fastest class of 386'n computers runs at 33
MHz. But at the head of this high-performance
class of machines is the AST Premium® 386/33.
In arecent InfoWorld magazine reamen
port card, the AS Premium 386/33 overwhelmed aselection of 33 MHz computers from vendors like Compaq®.
We weren't surprised. After all, the
'eras'e
.
AST Premium 386/33 offers exceptional performance in afeature-packed, stylish chassis. Features
like: zero wait-state cache, support for up to 36 MB
of memory support for 80387 and Weitek 3167
coprocessors and much more
It's too bad that InfoWorld doesn't have acategory for upgradeability. With anatural upgrade
path to i486'n power using AST's Cupid-32n' architecture, the AST Premium 386/33 would be sure
to earn even higher marks.
That's because Cupid-32 is AST's enhancement
to the Industry Standard Architecture (ISA) that
allows you to upgrade to new technology without
buying anew computer.
So, if your company is looking for a33 MHz
computer, why not take alesson from InfoWorld.
Go straight to the head of the class.
REPORT

CARD

INFO
WORLD
AST Premium
306133

COMM DESKPRO*
386/33

CPU speed

Excellent

Excellent

Expandability

Excellent

Excellent

Hardware compatibility

Excellent

Excellent

Very Good

Unacceptable

Good

Satisfactory

Documentation
Technical support
Value

RESEARCH INC.
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this for $149 and "guarantees" the disk
to be "virus free," although what such a
guarantee means Idon't know.
In any event, the Quanta Press RBBSPC in aBox CD-ROM certainly contains
the shareware of the month: word processors, games, communications stuff (including programs to let you run your own
BBS), databases—you name it, it's all in
there. I've had more fun digging through
the programs on the disk than Idid eating
the cookies.

Disk Drive Blues
Back in CP/M days, we were plagued by
an enormous variety of floppy disk formats. Not only were there 51
4 -and 8/
inch drives, but each hardware vendor
had its own proprietary data format and
density. Then came IBM, and whatever
else you could say about the PC, at least
there was some standardization of the
disk formats.
Now it's amess again: we have doubleand high-density 5'4-inch formats, and

All the advantages of
Ampro's Little Board/286.
Now in a
single slot.

Slot Board/86.

One philosophy. Two systems. Ampro's new Slot
Board/286, like the Little Board/286, is acomplete ATcompatible single board system. Each is equivalent to an
AT motherboard and four expansion cards. Now, you can
choose between stackable systems with the Little Board/
286 or passive backplane systems with the Slot Board/286.

Little Board/
286

PC/AT Software compatible.
Supports all standard PC/AT
operating systems. DR-DOS is
included with each board.

Everything you need.
StackPlane or backplane. 51 2K
to 4MB on-board DRAM. Bootable Solid State Disk Disk controllers. Display controllers.
Aselection of I/O ports. Card cages and passive badcplanes
for easier system implementation.
Better answers for embedded systems. Bolt-in or plugin. Little Board/PC and Little Board/286 with their compact, easy to build-in StackPlane architecture. Slot Board/
286 with its passive backplane for I/O and peripheral
intensive applications.
Available worldwide. Call Ampro or any of the distributors listed below for complete details on Ampro Little
Boards or Slot Board/286.

Slot Board/286 Features
•IBM PC/AT compatible
•12 or 16 MHz 80C286
CMOS CPU
•Up to 4MB DRAM
•On-board Bootable
Solid State Disk
•2serial ports (RS232C/
RS422/RS485)
•Parallel printer port
•AT Bus hard disk
interface
•Floppy disk controller
•SCSI controller
•Enhanced Award ROM
BIOS

•Math co-processor
support
•Real time dock
•Low power (approx.
8Watts)
•Wide operating temp.
range: 0to 60° C
.Low parts count. High
reliability
•Optional Mini Modules:
Video controllers
LCD Display Driver
Serial/Parallel
expansion
Modem and more

All trademarks are the property of their respective owners

(408) 734-2800
SINGLE

1
01
1= q1:11
BOARD SYSTEMS

Ampro Computers, Inc., 1130 Mountain View/Alviso Road,
Sunnyvale, CA 94089. Telex: 4940302 FAX: (408) 734-2939

Reps: LISA -contact AMMO for the name ol mor nuns, rep Australia -61 3720-3298. Austria -43 1/45 4510-0. Canada -(604)438-0028. Denmark -44366

20 30 Finland -3450405 30. France -331 4502. 111(0. Germany. West -4989611-6151. Hong Kong/PRC - 8613118, Israel -971 349 16-95. holy-SOS
811 0406 Japan -81 3157 2630, Netherlands -31 10411 8521. Sweden -.60 55-0065, Switzerland -41 I740 41 05, United Kingdom -0296-435511

ditto for 31
2 -inch. There are even afew
/
oddball variations, like the Twister format for Atari 31
/-inch disks, atrick that
2
will get abit more on each disk, although
at the cost of being unreadable to those
who don't have the tricky little program.
The worst mess is in the 51
/-inch size:
4
as Inoted above, while ahigh-density
(AT-style, 1.2 megabytes per disk) drive
can read double-density floppy disks (PC
and XT style, 360K bytes per disk),
when you use a high-density drive to
write to a360K-byte disk, the results are
unreliable. It works, in that the file is
written in 360K-byte format and often
can be read by the machine that wrote it;
but transferability to any other machine,
high- or double-density, is something
else again.
The situation is similar but not quite so
bad with 31
/-inch disks; and there's the
2
problem of transferring files from 54- to
31
/-inch disks and vice versa.
2
One remedy is to put several floppy
disk drives in the same machine. The
problem with this is that while most disk
drive controllers will handle all the different formats, some won't talk to more
than two drives in the same machine. As
a result, Chaos Manor has several machines with various types of 5'A- and
31
/-inch drives, but no single machine
2
has every type of floppy disk drive.
Thus, we can manage, but it's awkward. However, help is at hand: Ijust received the Northgate Universal Floppy
Drive Controller (NUFDC). This board
takes aseparate slot from your hard disk
drive controller; but once it has done
that, it will run as many as four different
floppy disk drives, and each one can be
different; thus, we could have amachine
with one of each of the four kinds of
drives if we wanted to, and Imay just do
that. Connect that machine to the others
with anetwork, and it won't matter what
format I've got to read or write to.
The NUFDC is also capable of handling 8-inch floppy disk drives formatted
as 1.2 megabytes; that takes a special
cable, and Ihave not set that up yet, but
I've no reason to assume it won't work.
The manual doesn't say whether this will
read the old "standard" single-sided single-density 128K-byte 8-inch disks some
of us started with. Iguess Idon't care:
when Ireally need an 8-inch disk read, or
for that matter need files off an old CP/M
weird-format 51
4-inch disk, Ilet Barry
Workman take care of it.
The NUFDC works about as you'd expect it to. The setup is fairly tedious—I
won't say complicated—but it comes
with awell-illustrated booklet that shows
continued
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We Left Out The Obsolescence
The Others Built In.
Computers That Grow With You.
Until now, advances in PC technology have left
you with asingle, all important decision. Move up
and benefit from increased performance. Or, stay
put and try to capitali7e on the investments you've
already made.
AST is announcing the end to this difficult
decision. Our Cupid-32" architecture allows you
to upgrade your computer as your needs grow. All
the way to i486" technology.
That's right. Our Premium 386SX/16 and
Premium 386 (33 and 25 MHz) computers incorporate anatural upgrade path. A path that doesn't
force you to sacrifice your investment in alreadyowned systems and peripherals.
With Cupid-32, you can add the performance
you need to add more users to amulti-user system. Add more nodes to anetwork file server. Or,
add more power to astandalone situation, like
CAD/CAM. All it takes is asimple, single board
swap with one of our FASTboards," when you are
ready for more power.
So, in place of the difficult decision, we have a
simple one for you. Why buy acomputer from
anyone else, when you can own an AST Premium
Computer? After all, they're the only computers
that grow with you.
For more information call 1-800-876-4AST
Or, use our Bulletin Board Service Number
(714) 852-1872.

RESEARCH INC.

AST is aleading supplier to government agencies. General Service Contract no.
GSOOK89AGS6418. AST markets products worldwide — in Europe and the Middle
East call: 44 1568 4350; in Japan call: 81 3818 0710; in the Far East call our Hong
Kong office at: 852 5806 4333; in Canada call: 416-826-7514; in Australia call:
02 906 2200. AST. AST logo and AST Premium registered and Cupid-32 and FASTboard trademarks AST Research, Inc. All other brand or product names are trademarks or registered trademarks of their respective companies. Copyright 1989
AST Research, Inc. All rights reserved.
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DESQview 2.2 and DESQview 386. The
multitasking:windowing environments
that work with your favorite software.
DESQview- is the operating environment
that brings OS/2- power to DOS. And it
lets you, with your trusty 8088, 8086,
80286, or 80386 PC, leap into the next
generation in PC productivity. For not
much money. And without throwing
away your favorite software.
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Introducing DESQview 2.2

Indus,

Renrranye
¿non

background. Run 32-bit 386 programs, like
Paradox 386, and IBM Interleaf simultaneously with your favorite DOS programs.
All with the speed and performance you
expect out of your 386. And with protection against 'misbehaved' programs.

Promise and performance

And, of course, both DESQviews have all
the features that made prior versions the
IXR'F NSPS All DEPARTLE
And now, DESQview 2.2 adds capabilities,
popular choice in operating environments.
performance, and compatibility
The ability to multitask in 640K and
enhancements you've been asking for:
beyond. View programs in windows or
Like being able to fine tune DESQview
full screen. Transfer data. Access DOS via
performance "or. the fly" Run Lotus Express
DESQview lets you run your favorite programs in windows side-by-side. menus. Dial your phone. And create keyand Metro. And the Intel Connection Co
stroke macros within and between programs.
PS/2s. For example, DESQview overhead on
Processor. Even use the DOS 4.0 shell with
Our story gets better and better
DESQview. Have DESQview automatically install EMS 4.0 and 386 Ks can be as low as 10K on
EGA/VGA Ks. And DESQview actually
Quattro, Sprint, Aldus PageMaker, Microsoft
If there's any doubt about our commitment to
increases memory 30K on CGA Ks; 20K on
Excel, Word Perfect, Dataease and as many as 80
your K and PS/2 productivity, just look at our
monochrome
and
Hercules
Ks.
That's
good
other programs. And using the DESQview API,
accomplishments over the years. We think you
news for users of big desktop publishing, CAD
be able to dynamically link them.
will understand why GE, Ford, Aetna,
and database programs.
Monsanto, and so many other major
More bang; less bytes
corporations use DESQview.
Introducing DESQview 386
While other programs get bigger, we've worked
And why K Magazine twice gave DESQview its
For users of 80386 Ks and PS/2s (or Ks with
to make DESQview smaller. And we've
Editor's Choice Award for "The Best Alternative
80386
add-in
boards,
such
as
the
Intel
Inboard
succeeded in abig way on PCs and PS/2"s with
to OS/2," why readers of InfoVVorld voted
386),
there's
DESQview
386
(a
combination
of
extended, EMS 3.2 (AboveBoard), EEMS and
DESQview 'Product of the Year" three times.
DESQview
2.2
and
the
new
QEMM-386
EMS 4.0 memory—as well as on 386 Ks and
Why, by popular vote at Comdex Fall for two
Quarterdeck Expanded Memory
years in arow, DESQview was chosen "Best K
Manager, version 4.2).
Environment" in K Tech Journal's Systems
DESQview 386 gives you
Builder Contest, and just won their "Professional
Solutions
Award
Professional
extraordinary power. Run text,
1989
BYTM
Solutions" Award.
A
ao co
Best Operating
CGA, EGA, VGA, and Hercules
Environment
DI,TINCtIOM
DESQview lets you have it all now.
programs in windows and in the

T
j

-

Delivers
DESQview API Toolkit.
Break the
New Cand Pascal
640K barrier
Libraries, Debugger.
for 859.95 Panel Designer. And more.
Your 80386 PC, IBM Personal System/2 Model
80, PC or AT with 80386 add-in board, as well as
your IBM Personal System/2 Models 50 or 60
can all break through the DOS 640K barrier Now
you can have maximum use of your
memory—whether you have one megabyte or
32—with the Quarterdeck Expanded Memory
Manager. All without having to purchase special
expanded memory boards.

The key to the power of the DESQview API, our
Reference Manual contains all you need to know
to write Assembly Language programs that take
full advantage of DESQview's capabilities. And
there's an 'include' file with symbols and macros
to aid you in development.

QEMM uses hidden
features within your
existing memory to make
it compatible with the
Lotus-Intel-Microsoft
Expanded Memory
Specification (EMS) version 4.0.

Here are Clanguage interfaces for the entire set
of API functions. It supports the Lattice- C,
Metaware- C, Microsoft.» C, and Turbo C
compilers for all memory models. Included with
the CLibrary package is the API Reference
Manual and source code for the library

Now you can run colossal spreadsheets,
databases, and CAD models designed for
expanded memory using Lotus 1-2-3, Symphony,
Framework, Paradox, AutoCAD, Excel and
more.
And if you'd like to use these programs all
together —multitasking beyond 640K— QEMM
works with our popular DESQview multitasking
environment.
If you are one of the 12 million or so a
8086 or 80286 PC users who feel left out, don't
despair. We have options that let you keep your
computer and favorite programs and give you
today what the newest PCs and operating
systems are promising for the future.
Visit your dealer for more information on
barrier-breaking Quarterdeck products.

API Reference Manual

API CLibrary

API Pascal Library
The Pascal library provides interfaces for
entire set of API functions. It supports Turbo
Pascal V4.0 and V5.0 compilers. Included are the
API Reference Manual, source code for the library
and example programs.

API Debugger
The DESQview API Debugger is an interactive
tool enabling the API programmer to trace and
single step through API rails from several
concurrently running DESQview-specific
programs. Trace information is reported sym-

bolically along with the program counter,
registers, and stack at the time of the call. Trace
conditions can be specified so that only calls of
interest are reported.

API Panel Designer
This interactive tool helps you design windows,
menus, help screens, error messages, and forms.
It includes an editor that lets you construct an
image of your panel using simple commands to
enter, edit, copy, and move text, as well as draw
lines and boxes. You can then define the characteristics of the window that will contain the
panel, such as its position, size, and title. Finally,
you can specify the locations and types of fields
in the panel.
The Panel Designer automatically generates
all the DESQview API data streams necessary to
display and take input from your panel. These
data streams may be grouped into panel libraries
and stored on disk or as part of your program.

More Tools are Coming
Quarterdeck is committed to adding tools as
needed by our users. To that end we have been
working with Ashton Tate and Buzzwords
International on dBASE ifi and dBASEIV
translators. And in the works, we have BASIC
and DOS Extender libraries.

Quarterdeck Office Systems, 150 Pico Blvd., Santa Monica, CA 90405 (213) 392-9851
FAX: (213) 399-3802

Circle 306 on Reader Service Card

CHAOS MANOR

exactly how to set it up. After that, it's a layout. First, IBM had their peculiarly
mere matter of installing the board and
dumb design, with extra keys between
drives and connecting the cables. Iexthe Z and Shift keys, but with the funcpect what I'll do is put this into the getion keys grouped on the left side. Then
neric XT so that we can transfer from any
they changed to akeyboard with areadisk to any other.
sonably standard layout, but the function
If you're still having disk format probkeys were across the top, where you
lems, Northgate has the answer.
couldn't get at them easily. Then they
changed to something else.
Keyboards
Somewhere along the line it got frozen
The latest shipment from Northgate also
into concrete that the Backspace key is
included abig box of keyboards.
way up in the upper right, where you canIhave said for years that the best key
not reach it from the home keys; while
layout ever invented was on the old IBM
the bracket and brace keys were put just
Selectric typewriter. Unfortunately, no
above the Return key, where they are in
one made aproper PC keyboard with that
the way if you go after Backspace. There

were various other tomfool "innovations," all caused by the fact that IBM
engineers are not touch-typists. And
IBM being the kind of company it is, no
one ever bothered to ask the customers
what they wanted. Meanwhile, other
companies followed IBM's lead.
The result is aseries of miserable keyboards all designed to make extra work.
Every one of them, for example, has the
less-than and greater-than keys as Shiftcomma and Shift-period, which has the
effect that when you're writing, you end
up with U >S >A > instead of U.S.A.,
and stuff like that; and when you go to
continued

McGraw-Hill Bookstore

Master Computer Graphics
By the Book

Published by

Academic Press

1
Iin Deterministic Fractal Geometry

Fractals Everywhere: The First Course

By Michael Fielding Barnsley

Clip or copy this coupon and return to:

If you have agraphics-capable computer and some familiarity with calculus, this
pioneering work can show you how to use fractal geometry to generate everything from

McGraw-Hill Bookstore

full-color images to models of ocean spray. "Carves aniche in anew field ... Iknow of

1221 Avenue of the Americas
New York, NY 10020
Tel. 1-212-512-4100

no other book like it."

— Marc A. Berger, CHANCE

Illus., 424 pp., $39.95

Curves and Surfaces for Computer Aided Geometric Design:
APractical Guide By Gerald Farin

YES! Please send me —
copies of book #1 (Bamsley)
copies of book #2 (Farm)

Emphasizing Bézier and B-spline methods for curve and surface fitting. Farin presents a
unified treatment of the major ideas in computer aided geometric design. Ideal for
CAD/CAM software developers, graphics programmers, and modeling researchers, his

copies of book #3 (Fiume)

intuitive, geometric approach is complemented with over 150 diagrams and color plates.
334 pp., $39.95

3

The Mathematical Structure of Raster Graphics

By Eugene L. Fiume

Accessible to anyone with abasic computer graphics background, this concise
volume is the first to define mathematically the basic structural elements of raster
graphics, 3-D scenes, and 2-D images. It provides succinct discussions of rendering,
visibility, bit-mapped operations, illumination, and other properties shared by most
graphics systems. Illus., 240 pp., $29.95

4

An Introduction to Ray Tracing

copies of book #4 (Glassner)
Check, money order, or credit card only:
01 VISA 01 MasterCard 01 AMEX
Acct. #
Exp. Date
Name
Address

Edited by Andrew S. Glassner

Six computer graphics authorities give you the tools to understand and apply

essential ray tracing algorithms and methods and to write your own ray tracer. Their
coverage includes concepts of surface physics, stochastic sampling and distributed ray
tracing, and ray tracing acceleration techniques. Heavily illustrated with color and
black-and-white figures. 327 pp.. $49.95

City
State

Zip

Please add applicable sales tax,
plus $2.50 postage and handling.
BYTI IB
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THE NEW STANDARD FOR
HIGH PERFORMANCE
STATISTICAL SOFTWARE

COMPLETE STATISTICAL SYSTEM
WITH DATA BASE MANAGEMENT
AND GRAPHICS
Apowerful, comprehensive, elegant, and super-fast statistical package for IBM (PC, AT, PS/2) and compatible
computers. IThe CSS optimized user interface with fast
hierarchical menus incorporates elements of artificial intelligence; even complex analyses require only afew keystrokes
(batch processing is also supported). ICSS features comprehensive, state of the art implementations of: Basic statistics,
Multi-way frequency tables, Nonparametric statistics,
Exploratory data analysis with analytic graphs, Multiple
regresion methods, Time series analysis with modeling and
forecasting (incl. full ARIMA), General ANOVA/ANCOVA/
MANO VA, Contrast analysis, Discriminant function
analysis, Factor analysis, Principal components, Multidimensional scaling, Item analysis/Reliability, Log-linear
analysis, Cluster analysis, Non-linear estimation, Logiti
Probit analysis, Canonical analysis, Survival and Failure
Time analysis (Censored data), Quality Control analysis,
and muck more. II All statistical procedures are integrated
with fast data base management and instant, presentation
quality graphics (over 100 types); full support for all mono
and color graphics boards (incl. VGA) and over 100 plotters
and printers (incl. the HP and Postscript standards). II All
CSS screen output is displayed via customized ScrollsheetsTN
(i.e., dynamic, user controlled, multi-layered tables with cells
expandable into pop-up windows); all numbers in aScrollsheetTM can be instantly converted into a variety of
presentation quality graphs; contents of different Scrollsheets n" can be instantly aggregated, combined, compared,
plotted, printed, or saved. II The flexibility of the CSS input/
output is practically unlimited: CSS offers an intelligent
interface (read/write) to all common file formats (Lotus, Symphony, dB% dBIII +,
SYLK,
)and special utilities to
easily access data from incompatible programs; graphics can
be saved in files compatible with desktop publishing programs (Aldus, Ventura). ICSS data files can be as large as
your operating system (DOS) allows; OS/2 version coming
soon. II CSS precision exceeds the standards of all common
precision benchmarks. II lbchnical note: The CSS user
interface and all I/0 were written in Assembler and bypass
DOS; graphics and data management were written in
Assembler and C; the computational algorithms were
written in Assembler and optimized Fortran. II $495 (plus
$5 sh/h); 14-day money back guarantee.
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StatSoft

2325 East 13th Street

• Tulsa, OK 74104

• (918) 583-4149

Fax: (918) 583-4376
Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/4200347, fax: 040/4208724, StatSoft UK (London, UK), ph: 0438/310056 or 316561, fax: 0438/310001 StatSoft Pacific (Melbourne,
Australia), ph: 613-663-6580, fax 613-663-6117, StatSoft Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-849-0918 Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: Holland: Lemax BV 02968-94210; France: Conceptel (1) 45669700; Sweden: AkademiData 018-696201; Korea: Gedl Bang (02) 272-1973
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Introducing OS/RAM'
4 megabytes of memory.
Extended and expanded memory. LIM 4.01111111111111
Works with all of your programs.

11111111

Run DOS or OS/2 effortlessly.
Fast and simple switchless installation.
Auto-configuration for all operating systems.
Works in all Micro Channel''' computers.
Expanded memory 10 times faster than Intel.
Risk free guarantee. Two year warranty.
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1
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IBM approved ID. $349 OK.

*1111111.11
Call today 1-800-234-4232 or 617-273-1818

Capital Equipment Corp.
Burlington, MA. 01803
PS/2 and Micro Channel are trademarks of IBM

backspace, you get 1111] and once again
have to go back and fix that. This breaks
one's train of thought and makes small
computers abit less useful for creative
writers than they otherwise would be.
Various companies have worked on
this problem. DataDesk International
makes very good after-market keyboards
that many users like alot, and which I
used to swear by; but the keys didn't have
the positive feel that the old Selectric did,
nor was the layout the Selectric's.
Finally, Art Lazere of Northgate Systems designed a keyboard just for me.
The function keys are grouped on the left
side. The Control key is to the left of the
A key, where God intended it to be. The
Escape key is in the upper left, where it
was on the old terminals we all started
with. The keys have awonderful positive
click to them. There's aseparate arrowkey cluster and anumeric keypad.
Best of all, the Backspace key is oversize and just above Return, so Ireach it
handily with my fingers on the home
keys; and the bracket and brace keys are
in the upper right, where Ican get at
them if Iwant them, but aren't in the
way. There's an asterisk key next to the
reverse backslash and vertical rule key;
and while less than and greater than remain shifted comma and period, Lazere
commissioned a 20-byte TSR program
called POURVOUS.COM that fixes that
134
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(I do Alt-Shift-comma and -period to get
less than and greater than). The result is
the perfect keyboard—for me.
Apparently I am the only one who
thinks so; Northgate hasn't sold many of
the "Pournelle" layout keyboards. They
sell alot of their standard ones, which, I
have to say, would be my favorites if I
didn't have the "Pournelle" layout. Anyway, it works out well for me: because
almost no one bought the keyboards configured the way Ilike them, there were a
number of them in the Northgate warehouse; and Inow have five of them,
which you can pry away from my cold
dead fingers.

The Gadget War

In The Mote in God's Eye (Larry Niven
and Jerry Pournelle, Pocket Books,
1974; now in the thirty-sixth printing, he
said preening), the characters all carry
pocket computers that have agreat deal
of on-board capability and also link by
radio to the rest of the world. These gadgets keep track of schedules, record conversations, and generally do the kind of
management that makes life simpler.
Our book takes place in the far future;
the fictional supercomputers have few
limits on their performance. Back in reality, we ought to have about half that capability before the end of the century.
Today, reasonably useful pocket corn-

puters are available, with more coming
all the time; and thanks to Traveling
Software, you can link them to your PC,
meaning to the rest of the world.
The two leading pocket computers at
the moment are Sharp's Wizard Electronic Organizer and Casio's BOSS
(Business Organizer Scheduling System). Both are intriguing, although neither is what I'd like it to be; indeed, what
Ireally wish is that Icould combine features of the two.
Sharp's Wizard has the neat capability
of accepting program cards, which lets
third-party developers add features to
the Wizard. It's slightly larger than the
BOSS, and it makes good use of the extra
space: there's anumeric keypad, and the
function keys are very well labeled. On
the other hand, the Wizard has aserious
(some would say fatal) flaw: the alphabetic keys are laid out in ABCDEF fashion, so that people used to atypewriter
find it between difficult and impossible
to make entries on it.
Casio's BOSS, by contrast, has a
QWERTY key layout; but, alas, there is
no separate numeric keypad, and Ifind it
extremely difficult to use as asimple calculator. The Wizard is very easy to use as
acalculator. The BOSS's screen is abit
larger than the Wizard's, but despite the
BOSS's contrast control, Ifind that its
screen is not as easy to see as the Wizard's, no matter what the lighting. Neither has abacklit screen, of course.
Some of the calendar and schedule
software seems subjectively easier to use
on the BOSS than on the Wizard; and
when you're on the road, it's alot easier
to get data into the BOSS than the Wizard. At home you use Traveling Software's link system to connect it to your
PC and put data in that way.
My—purely subjective—conclusion is
that unless you're quite devoted to gadgets, you may not use either the Wizard
or the BOSS; but if you are, you'll probably like either one. I'm mildly used to
the Wizard and will probably go on carrying it; but I'm not sure, and besides,
Roberta will probably inherit the BOSS,
so we'll have that with us anyway.
One thing is certain: if you get either
of these gadgets, get the Traveling Software link system for it.

Electric Chemistry

One of the most impressive educational
programs I've seen was also on display at
the National Education and Computers
Conference. The Electric Chemistry
Building package from Snowbird Software calls itself "a large-scale microworld simulation of agroup of chemistry
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laboratories, each representing a major
subdiscipline such as inorganic, physical, or organic chemistry." Each "laboratory" has various rooms, including a
storeroom, the lab itself (complete with
equipment and hoods and Bunsen burners), and alibrary.
The user interface is simple, if abit
cute: you use the arrow keys to move a
block representing yourself through a
vestibule into the laboratory. You can
then go to the storeroom and get chemicals—only three at a time—and take
them to the lab, where you can add them
to aflask. You can then heat or cool the
flask or go get more chemicals. Since
this is inorganic chemistry, Iwasn't able
to make nitroglycerin.
The chemistry stocks are fairly complete compared to the top-of-the-line
chemistry set Iwas given for Christmas.
Anyway, you get your chemicals and go
mix them. If you're abit puzzled about
some of the chemicals, you can look
them up in the library. Once you start
mixing, the program takes over and
shows the result.
Sometimes there isn't aresult, as when
Iput hydrochloric and nitric acids in with
some mercury. However, you can also
light the Bunsen burner under your reaction flask. Idid, and sure enough, as the
stuff got hotter, Igot mercuric chloride.
The Electric Chemistry Building isn't
as much fun as areal chemistry lab, because you can't do anything with what
you make. Irecall that we poured acouple of quarts of nitrogen tri-iodide into
the manicured grass in front of Central
High, so that we spelled out words; when
the stuff dried, it gave off clouds of purple smoke and considerable heat, so that
not only did "Go CBC" appear briefly in
the smoke (for my high school alma mater, Christian Brothers College), but a
week later the words were spelled in dead
grass. Of course, that was a foolishly
dangerous stunt, and Idon't advise anyone to try it.
Like nearly all educational software,
this one is copy-protected: they use the
key-disk method, which is considerably
more acceptable than one of the miserable schemes that partially reformat your
hard disk. Educational software publishers tell me they have no choice: there are
just too many teachers out there who persuade themselves their students "need"
programs the school can't afford to buy.
If the programs weren't copy-protected,
they'd be distributed everywhere within
aweek of publication. Snowbird features
ascheme whereby many students can use
the program one at atime, each student
having adisk to record results.
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8 Mbytes of memory + 2 serial ports.
Extended and expanded memory. LIM 4.0.
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Run DOS or OS/2 effortlessly.
Fast and simple switchless installation.
Auto-configuration for all operating systems.
Works in all Micro Channel' computers.
Expanded memory 10 times faster than Intel.
Risk free guarantee. Two year warranty.
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I haven't seen Snowbird's physical
chemistry program. An organic chemistry program will be available in May
1990. Ihave been very impressed with
the inorganic chemistry simulator.
Humit
Dr. Petr Beckmann is professor emeritus
of electrical engineering at the University of Colorado, and he publishes one of
the most interesting newsletters in the
country: Access to Energy ($25 for 12
monthly issues). Fair warning: Beckmann is committed to both science and
free enterprise. He is relentlessly logical
and writes in apolemic style that spares
no one. When he states afact, it's afact;
when he catches an enemy in afalsehood
or misunderstanding, he nails him.
A recent sample: "Like arain dance
that does not bring any rain, Bush's clean
air proposals do have one characteristic
that, in the dearth of positive features,
deserves to be mentioned: they are not
going to degrade the environment significantly." On ethanol as fuel: "If only 10
percent of U.S. fuel needed to be ethanol, the necessary corn would have to be
grown on 500 million acres ...
acool 105
percent [of the total arable land in the
U.S.]. ,'
Beckmann is a former resident of
Czechoslovakia, the home of the original
legend of the golem, which is likely why

he calls his publishing venture The Golem Press. It has produced such works as
A History of PI and The Health Hazards
ofNot Going Nuclear.
Now Beckmann has turned to software. The blurb for Humit asks, "Can
you hum the Minuet of Mozart's 40th
symphony? You will recognize it when
you hear it, of course. ..
but in the meantime, let your computer whistle it for
you." Humit will do that; indeed, there
are some 800 classical themes "from
Bach to Dvorak." The musical quality
isn't much because the PC isn't capable
of much; but the tunes are definitely
recognizable.
On the same disk are the Play and
Whatisit programs. Play converts your
PC into akeyboard instrument, sort of,
with the middle row of keys corresponding to white keys, and the row above it to
black. Whatisit does the same thing, except that if you can manage to play the
first 10 notes of one of the classical
themes in Humit, the program will tell
you which tune you just played. At least it
says it can do that. Since Ican't possibly
manage to play 10 consecutive notes and
the program doesn't guess, all Igot was a
series of "Not on file" responses.
Idon't quite know what to make of
these programs. Humit does what it says
it will, but Iconfess Iwouldn't pay $60
continued
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FIT:NIS DISCI SSE')
Cardiovascular Systems and
Dynamics
Learning Tools
P.O. Box 3158
Eugene, OR 97403
(503) 345-7749
Inquiry 981.

$150

Electric Chemistry Building
inorganic
$139.50
physical
$249.50
Snowbird Software
71A Leland St.
Hamilton, Ontario
Canada L8S 3A1
(416) 521-9667
Inquiry 982.
IDS NYCode
$695
IDS NYCode Two
$495
Intermedia Design Systems, Inc.
15 Century Hill Dr., Suite 100
Latham, NY 12110
(518) 783-1661
Inquiry 983.
Inductel Reference Series
Funk & Wagnall's
all others
Inductel, Inc.
18661 McCoy Ave.
Saratoga, CA 95070
(408) 866-8016
Inquiry 984.

$79.95
$49.95

for it, especially since similar programs
(though with far less of a library) are
available on BBSes as shareware. On the
other hand, it can sure startle someone to
hear "The Ride of the Valkyries" burst
out of Big Cheetah.
Beckmann's policy is consistent with
his philosophy: to buy the program, you
are supposed to sign a declaration that
you undertake not to make copies for use
by others (there is no copy protection),
and when you bring up Humit, there's a
not very subtle reminder of that. His
pricing is predictable: Humit is available
from The Golem Press (P.O. Box 1342,
Boulder, CO 80306) at $60 for individuals, $120 for private corporations, and
$240 for tax-subsidized institutions like
governments and state universities.
Experts on Codes
The IDS NYCode Two is another program I'm not really competent to evaluate, since the heart of the program is a
database of the New York State Fire Prevention and Building Code that comes on
five disks. IDS has been developing pro136
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Mac Gallery
Dream Maker Software
4020 Paige St.
Los Angeles, CA 90031
(213) 221-6436
Inquiry 985.

$49.95

Northgate Universal Floppy Drive
Controller
$99
Northgate Computer Systems
13895 Industrial Park Blvd.,
Suite 110
Plymouth, MN 55441
(800) 548-1993
(612) 553-0111
Inquiry 986.
RBBS-PC in aBox CD-ROM ....$149
Quanta Press
2239 Carter Ave.
St. Paul, MN 55108
(612) 641-0714
Inquiry 987.

index—every word except conjunctions
and prepositions—makes access to the
code fairly easy. Ican't recommend what
Idon't understand; that is, the program
works fine in that it lets you browse
around the code and find anything you're
likely to want, but Ican't testify as to
how complete it is, just as Ican't of my
knowledge tell you how well IDS NYCode simulates a building inspector. I
like what Isee, though, and if you're in
the building business, you ought to be
aware of this stuff.
Winding Down
I'm out of space, and there's still ahuge
stack on my desk. Ididn't get to Borland's Reflex 2, but if you have Reflex,
you know how good that was; the upgrade is even better. There's Dream
Maker Software's Mac Gallery, some
400 Macintosh clip-art images ranging
from dinosaurs to Santa Claus, including
aneat haunted house. It sure dresses up
party invitations.
Ihave some new medical-simulation
software from Learning Tools; their
Cardiovascular Systems and Dynamics
program is in use in about 200 medical
schools, and by me it ought to be in all of
them: students will learn more from experimenting with this than by cutting up
animals, and it's cheaper to boot.
There are two books of the month: Deception by Edward J. Epstein (Simon &
Schuster, 1989), perhaps the most important book I've read about international conflict since Survival Is Not
Enough by Richard Pipes (Simon &
Schuster, 1984); and The Control of Nature by John McPhee (Farrar, Straus &
Giroux, 1989). McPhee writes about efforts to save New Orleans now that the
Mississippi wants to wander elsewhere;
cooling lava with fire hoses in Iceland;
and flood control in the Los Angeles
mountains. It's good classic McPhee,
and as soon as Iget this column on the
wire, I'll finish it. While I'm at it, I'll
open my split of champagne and munch
on pâté with pumpernickel.

grams for architects and builders for a
number of years; I'm told they began
with an Osborne computer and JRT Pascal. Most of their software is intended for
use by municipalities, particularly building departments. Their two hottest items
are IDS NYCode and IDS NYCode Two,
the first being an expert-system program
that asks the same questions about your
building that a code official would ask
when conducting acode review. It's written in Turbo Pascal.
IDS has other architect and contractor
programs, including pcTRAQ: Building
Permits, a database management proJerry Pournelle holds adoctorate in psygram that generates information and rechology and is a science fiction writer
ports about building permits; it's inwho also earns acomfortable living writtended for use by abuilding department,
ing about computers present and future.
and it generates the reams of forms and
Jerry welcomes readers' comments and
reports, like the monthly C404 Federal
opinions. Send aself-addressed, stamped
Bureau of the Census Building Activity
envelope to Jerry Pournelle, do BYTE,
Report. There's another program to hanOne Phoenix Mill Lane, Peterborough,
dle property complaints.
NH 03458. Please put your address on
Since until recently the New York
the letter as well as on the envelope. Due
Code wasn't indexed at all, and the index
to the high volume of letters, Jerry cannot
now provided by the state isn't very comguarantee apersonal reply. You can also
plete, IDS NYCode Two with its absolute
contact him on BIX as "jerryp."
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The next generation

TOPSPEEDC:
Standard Edition $199
(DOS Compiler & VID)

Multi-w
A indow/M
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ULII-LANGUAGE

'C
Optimizing Code Generator
High-Speed Smart linker
HyperText Help

"""elVIRONMENT

DOS Prof Edition $395
OS/2 Prof Edition $495
Call on TopSpeed Modula- 2(with
objects) compiler & toollcit prices.

TO ORDER:
In the U.S., call:

dostaw-'
TopSpeed C. Compiler and library conform
100%with proposed ANSI standard. Source compatible with MS C and Turbo C (where ANSI compatible). Library is asuperset of both MS and Turbo C's
libraries. Extensions include: Time-sliced scheduler
for concurrent functions. Powerful text window
management. Borland text windows supported.
MS's graphics, plus: Bar chart & polygon plotting,
standard formatted text 10 to graphics windows.
Interface to Borland's Graphics Interface (BGI).
Mouse support. All BIOS and DOS calls supported.
Common UNIX calls. 6 memory models plus userdefinable memory models. Smart linker includes
only functions and data used in the final program.
Optional run-time checks include overflow, stack,
array bounds, and pointer checks. Run-time and
compilation errors automatically pinpointed in
source code.
Common optimizing code generator. All
compilers produce highly optimized code using the
same code generator. 8086/286/386 specific code.
Automatic optimal register allocation. Common
Sub-expression Elimination. Expand any function as
inllne code. Pass parameters in registers (optional).
Inline 80x87 code or emulation.
Automatic make. Fully automatic make with
version control recompiles and rebuilds EXE, LIB
and DLL files as necessary without the need of amake
script. Make dependencies are described by project
files, which simply list the objects to be included, as

1-800-543-5202
In Canada, call:

1-800-543-8452

well as the names of other dependent projects. One
single make canresult inmultiple compllationsusing
different compilers and/or assemblers, linking and
building of libraries, DLLs and an EXE file.

Call on shipping & handling
charges & volume discounts.
VISA/MC accepted.

Seamlessly integrated environment. Up to
10 active editor windows, each with acapacity of 1/2
MB source code. Compiler errors and warnings pinpointed in source code; automatic file-switch when
stepping between errors or warnings. All menus and

30-day unconditional
money-back guarantee.

hot-keys redefinable. By default, editor commands
compatible with Turbo and SideKick. Keyboard
macros ala SuperKey. Cut and paste between editors,
help system, and directly from screen memory
Multi-file search commands, programmer's calculator, built-in ASCII, key scancode, and color tables.
HyperText help system with library reference.
DOS and OS/2 Professional Editions. Professional Editions include: Support for Microsoft Windows. DOS Dynamic Link Libraries. Full source code
to libraries. Start-up assembler code. High-speed
Assembler is fully integrated in the environment.
Disassembler. Program execution profiler. Code
locator for embedded systems programming. Watch
utility for viewing any selection of DOS calls as they
are executed. Programmer's interface to debugger.
Post Morton Debugger. And more. OS/2 Professional
Edition has full support for Presentation Manager.
TopSpeed and TechICit are trademarks «Jensen & Partners International. Other brand and product names are trademarks or registered
trademarks ot their Itapo-tiVe holders.

Jensen &
Partners
International
rip 1101San Antonio Road,Suite 301
Mountain View, CA 94043
Phone: (415)967-3200
FAX: (415)967-3288

In England & Europe contact:
Jensen & Partners UK Ltd., 63 Clerkenwell Road, London EC1M 5NP.
Phone: (01)253-4333. MX:
(01)251-1442. C Standard Edition
£149; C DOS Prof Edition £295; C
OS/2 Prof Edition £370. Call on handling & VAT charges, and TopSpeed
Modula-2 product prices.

When we started selling MKS products in 1986, the Tax Collectors were
among the first to. notice. They assessed
our promise to bring the power and
flexibility of aUNIX environment to the
DOS desktop.
And then they came to call.
We're happy to report that the Tax
People* quickly decided that MKS
products were the perfect way to train
users on UNIX operating systems using
the PCs everyone was already familiar
with. And the perfect way to speed
development of new programs and
procedures.
Get the new -but don't give up the old
The MKS Programming
Platform gives programmers the
best of both worlds -virtually
unrestricted access to the power and
flexibility of UND( operating
systems, and full DOS or OS/2
capabilities. With MKS your
PC becomes apowerful and
productive UNIX workstation, whenever you need it.
The Platform includes
four proven members of the
MKS family of software:
ume—
MKS Toolkit, LEX & YACC,
RCS, and Make.
The heart of the Platform is
the MKS Toolkit. It provides a
complete set of utility programs and over 150 commands compatible with UNIX
System V.3. It also includes the MKS
Kom Shell, acommand interpretor,
MKS Vi editor, and the MKS
AWK programming language.
Next is MKS LEX &
YACC, which work together as a

highly efficient program generator,
simplifing the creation of languages and
compilers for DOS and OS/2. The set is
completed with MKS RCS (Revision
Control System), which gives total
control of text file revisions, and MKS
Make, which provides an efficient way to
automate the production and maintenance
of any size project.
All together they are the most efficient, most productive, and friendliest
way to cross the bridge between DOS or
OS/2, and UNIX.

Beyond multiple platform support
The Programming Platform performs
on standard PC networks like Novell
NetWare and PC NFS with the illusion of
acomplete UNIX timesharing system.
This means you can hook your PC to PC
NFS, allowing it to be used as aUNIX
workstation.
MKS is an active participant on the
POSIX standards committee, and we
track the shell and utilities standard to the
fullest extent. We take care to build the
underlying POSIX kernel functionality on
DOS and OS/2 into MKS software before
moving utilities. That's why the Platform
gives you 100% UNIX and POSIX
' compatibility, with no surprises.
Ideal training tools
Fast, painless training is another
,benefit of the Programming Platform.
Developers can use their familiar PC
---- keyboards while moving effortlessly
to UNIX on the desktop, and
exposure to new commands and
functionality becomes part of
the novice's working day.
The Taxman odds it up
When you stack up all the
advantages of the Programming
Platform -access to powerful
development tools, time-saving
management functions, full portability, easy training, and our
unswerving dedication to the
-- —
--P
OSIX standard -it's no wonder that
the people with the toughest jobs to do,
like the Taxman, turn to MKS.
To learn more about The Programming
Platform and other MKS productivity and development tools,
'
' call us today. Maybe we
can make your job alittle
less taxing.

After Lon Investigation, The
Taxman ame To Talk To Us
30 day money-back guarantee
MKS Programming Platform prices are:
DOS
OS/2

$665
$1225

In Continental USA call: 1-800-265-2797
Outside Continental USA call: 1-519-884-2251
Fax: 1-519-884-8861

Authorized MKS Dealers:

Head Office:

Beigium
England

35 King Street North
Waterloo, Ontario
Canada, N21 2W9

2-736-6064
364-53499 or
1-833-1022 or
0763-73455
Netherlands
20-14-24-63
West Germany 551-792488 or
061-214908 or
721-886-664

Were not allowed to use their official naine. But you know who we mean.
MKS Is atrademark of Mortice Kern Systems Inc. Other trademarks have been cited and MKS acknowledges them.
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CUSTOMIZING
FOR COMFORT
A series of
environment variables
lets you tailor Unix
to your liking
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hether you're running Unix
on apersonal computer, an
engineering workstation, or
amainframe, you'll get the
most from your Unix user account if you
customize it. Most people like their desk
chair and car seat set up acertain way;
it's the same with your computer environment. The Unix shell environment is
one of the first things you can start
customizing.
Begin by finding out what you already
have. Execute the command env (it may
be printenv on some systems; set
should also work, though slightly differently). This command displays alist of
environment variables (which might be
startling in its length) that you can set at
any time. Application programs, including the shell itself, can read these variables and modify the way they operate as
a result of the environment that you
specify.
Often, the information about the environment variables is hidden somewhere
deep in the Unix documentation. For example, if you read the manual page for
the 1p command carefully, you'll find a
reference to the LPDEST environment
variable. You can set this to designate
your printer as the default printer, as opposed to the system default (which is set
by the system administrator or print
spooler administrator). You set it once
when you log in and forget it.
Listing 1is the result of running env
on my system. It shows some of the environment variables that have proved useful for the programs that Irun. Naturally, some of these reflect my personal
taste (such as the contents of the EXINIT
ILLUSTRATION: GEORGE ULRICH © 1989
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variable, which consist of the start-up
commands for the vi editor).
More commands and programs than
you might think check for the presence of
such variables as EDITOR, MAILER,
PAGER, SHELL, TERM, and TERMCAP. The first four of these inform applications of your favored programs for
use as an editor, amailer, ascreen pager,
and aUnix shell. Some people might prefer EMACS over vi as an editor, or more
over pg as a paging program. While I
generally use csh rather than the standard Bourne shell, the SHELL variable
is generally used when "escaping" out
of aprogram, and at such times Idon't
want the extra overhead time of starting
up csh, so Ispecify the Bourne shell
instead.
Why They Call It Curses
If you're new to Unix, you might have a
bit of aproblem running screen-oriented
programs. Unlike a personal computer
with its own dedicated screen software, a

Unix system can have almost anything
plugged in as aterminal. To answer the
problems of running screen-oriented
programs in aworld of variable and unknown screen controls, astandard set of
terminal-independent driver routines,
known as the curses library, exists. The
idea is to define aspecific terminal's capabilities and to control the codes to a
curses-compatible program. The terminals are described in the /etc/termcap
file. Many Unix and most Xenix systems
use the name ansi to refer to the console
on an IBM compatible; this can generally
be used by IBM PC users dialing into a
Unix machine.
The TERM variable should contain
the proper name for your terminal; the
TERMCAP variable generally should
contain the name of the termcap file.
While (as noted above) this is generally
the system file ietc/termcap, you can
also make it point to the name of your
own file. This is useful if you are testing
continued
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SOFTWARE
SAMPLER CLUB
is giving away

$250,000.00
in Bonus Gifts
to SSC members before Dec. 31, '89

If you own an IBM PC/AT/386 or
Compatible computer, you must
join the Software Sampler Club.
As an SSC member, you can
•Save thousands of dollars on
your commercial software
purchases.
*Influence the development of
future software products.
*Receive FREE SOFTWARE and
SSC NEWS.
"Be accurately informed about
new software being marketed.

Yes, Iwant more information about
Software Sampler Club.
Please send me:
[ ]SSC Demo diskette
[ ISSC IBM PC Software Product
Catalog
FREE -NO OBLIGATION
Name:
Address:
City:
State:

Zip:

Telephone:
See us at Fall Comdex '89 A676

Software Sampler Club
16580 Harbor Blvd., Ste. D,
Fountain Valley, CA 92708
(714) 775-0695, Fax: (714) 531-8546
Attention: Computer Dealers please ask
us about our "SSC Authorized Dealer
Guaranteed Sales" program.
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Listing 1: The env command lists all your environment variables and their
values.
EDITOR=/bin/vi
EXINIT=set beautify nomesg showmode wm=6 ai shell./bin/shlab u UNIX
LPDEST=oki
MAILER-mail
NARE=David Fiedler
ORGANIZATION=InfoPro Systems, publishers of ROOT and UNIQUE
PAGER=less
PATH=:/bin:/usr/bin:/usr/games:/usr/local:/usr/lbin:/own/david/bin
ROGUEOPTS=Jump,autorun,flush,noterse,fruit=prune,name=Fafhrd
SHELL=ibinish
TERM-ansi
TERMCAP=fetc/termcap

anew termcap entry, or if the administrator won't let you modify the system
file to add an entry for your homemade
terminal.
On some systems, the contents of the
TERMCAP variable may contain the terminal's actual termcap entry (rather
than the name of the file to find it in).
Hint: If you have only afew types of terminals on your system, move their entries to the top of /etc /termcap. This
will save start-up time for screen-oriented programs.
Naturally, such a beautifully simple
idea was destined to be made more complicated. AT&T came up with its own
terminfo database, which has each terminal's termcap-type information in a
separate file under the /usri lib /terminfo directory. The administrator has to
make sure that the files are available in
the right places and that they are properly
"compiled"; the user merely has to identify his or her terminal to the system with
the proper name using the TERM variable. This design for terminal information loads more quickly than termcap entries but is more difficult to set up and
maintain.
Setting Environment Variables
Let's say you're ready to actually do
some of this. If you're just sitting at the
regular Boume shell prompt ($), then
you can simply type

shell's environment, you must explicitly
export it:
export TERM
Now when you type env, foobar will
show up as your TERM type. This little
exercise is meant to show how important
it is to remember to export all the
changes that are made to the Bourne shell
environment.
Setting the variables is usually relegated to your session initialization when you
log in. If your default shell is the Boume
shell, then you put the desired commands
in your .profi le file in your home directory, like this:
PATH=$PATH: /u/ david/ bin
TERM=ansi
NAME="David Fiedler"
PAGER="more -c"
LPDEST=laser
export PATH TERM NAME PAGER\
LPDEST
If your default shell is the Berkeley/C
shell (%), then you put this in your .
cshrc
file:
setenv PATH "$PATH": \
/u/david/bin
setenv TERM ansi
setenv NAM "David Fiedler"
setenv PAGER "more -c"
setenv LPDEST laser

TERM=foobar
and the contents of the TERM variable
will be set to the string foobar. You can
verify this by typing set.
But wait! The value will not be automatically inherited by other commands
spawned from this shell. To prove this,
type env, which prints the values of the
variables actually set in the environment.
It will show your TERM variable as still
set to "ansi" (or whatever it was previously). To reflect your change in the

(C shell users also have the option of
creating both .
login and .1ogout files,
which are executed when you log in and
out, respectively.)
Notice that strings with spaces in them
have be surrounded with the doublequote character. Also notice the syntax
of the first line, which takes the current
default value of PATH (the system's idea
of the order of directories to search for
executable files) and tacks on areference
continued

AW...What the Heck!
eREFUSE to Raise Our Prices!
DesignCAD 3D 399
WE REFUSE TO RAISE PRICES!
We have dealers—even from foreign counries—call and tell us they could sell alot more
DesignCAD 3D at higher prices because some
if their customers can't conceive a true 3D
;did modeling program costing only $399.
They ask us to raise our prices because they
;now it's worth more, much more. But look at
he history of our company: We just don't
)elieve in inflated prices! An excellent CAD
;ystem shouldn't cost any more than agood
vord processor. So we still say, "Aw...What
he heck! We refuse to raise our prices! Let's
;ee the other guys beat this deal!"

WHY BUY THIS ONE?

rhere is a very important reason to buy De>ignCAD 3D other than price: PERFORMM\10E. DesignCAD 3D provides complete 3Dimensional drawing capabilities. Its not a
'warmed-over" 2D program. DesignCAD 3D
allows you to draw any entity in 3-D space. This
neans, for example, that you can draw acurve
nthe shape of aspring. You can draw acircle
Dr arc at ANY angle on ANY plane.
DesignCAD 3-D gives your Personal Computer
the power of amainframe CAD system! With
DesignCAD 3-D, you can produce complete 3dimensional models and drawings that were
once considered impossible on a microcomputer!
Complete 3-Dimensional design features make
it easy for you to construct realistic 3-D models.
With full solid-object modeling capabilities you
can analyze you 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 a matter 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!
DesignCAD 3-D supports more than 400 different peripheral devices, including more than250
printers (dot-matrix, laser printers, color printers, etc.), 80 plotters, most mice and digitizing
tablets, and a wide variety of graphics cards
and displays.
>ice again, American Small Business Corniuters has proved that you don't have to spend
lot of money to get quality software. De;ignCAD 3-D provides features such as Shadig, Solid Object Modeling, Hidden Line Renoval, and Cross Sectioning capability All for
inly $399. No other 3-Dimensional CAD sysern can come close to providing the price/perDrmance of DesignCAD 3D.

VERY EASY TO USE!
DesignCAD 3-D has consistantly proven itself
to be faster and easier to use than most competing CAD systems. In anational competition
DesignCAD 3-D was matched in drawing
speed by only one other CAD system. It cost
$3,000. DesignCAD 3-D was able to perform a
given drawing in nearly half the time as packages costing Jpto $5,000.
Customers frequently remark at how quickly
they are able to learn DesignCAD. Many also
comment about the power of DesignCAD.
Dr. Stephens of NASA states: "One of the things
Ilike best [about DesignCAD 3D] is that Ican
pick it up and go with it." Dr. Stephens, who
evaluates and recommends software for purchase by NASA, says software must meet certain criteria: One, it must work. Two, it must be
user friendly and easy to use. Ipush it [DesignCAD 3D] as far as Ican push it. We're not
using it as atoy down here, and Iresent the fact
that some people believe that aproduct's ability
is substandard because of its price."
Jan Hallett, an engineer at Allied Chemicall
states: "We use it extensively here and are really
sold on it. Plant layouts, pipe runs, fabrications,
along with alot of other things are drawn and designed. I've got AutoCAD, but very seldom if
ever use it anymore."

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."

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 acalf. 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.
Circle 28 oa Reader Service Card

el:American

Small Business Computers, Inc.
327 South Mill Street
Pryor, OK 74361
(918)825-4844 • FAX:(918)825-6359

VERY POWERFUL!
DesignCAD 3-D version 2.1 is as powerful as most
CAD systems costing $5000-$10,000! Features like:
Complex Extrusions, atrue 3D color-coded cursor,
full shading or rendering capability, Blending of Surfaces, Complex Sweeps and Translations, and
Boolean Operations make DesignCAD 3-D one of the
most powerful 3-D
CAD
systems
BYTE MAGAZINE SAYS...
available...at any
"At $399, DesignCAD 3D
price!
Engineers,
was the least expensive
Architects. and Conpackage we saw, yet it
sultants constantly tell
was one of the more
us that they use CAD
powerful. ..Don't be
systems costing thoufooled by the remarkasands of dollars which
bly low price, this
are not as powerful as
program can really perDesignCAD 3-D.
form!"
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WU for UNIX
and DOS.
Introducing nulTPU from a/Soft.
'nu/TPU gives you one hundred powerful TPU subroutines
for faster and easier UNIX and
DOS applications development.
EVE, EDT, and VI interfaces
are all included plus multiple
windows, its own programming language, and unlimited
extensions. You can import your

to the /u/ david bin directory at the
end.
In this way, Ican add commands to my
own private directory at any time, and
they will be executed just like system
commands. A colon is used to separate
directory names, and two colons (or a
colon as the first character after the
equals sign) means "search the current
directory now."
System Administrators
and the Environment
You can use many of these same ideas as
asystem administrator. For instance, if
you wanted to add another directory or
two to the default search path, you would
just do this in the one place where users
will execute it when their shell starts up:
in the /etc/profile file, which is examined before the user's own .profile.
Isuggest that you name the full directory
path to be searched, just to avoid any
confusion:
PATH=/bin:/usr/bin:/usr/local::
PAGER=more
TZ=PST8PDT
export PATH PAGER TZ

customized VAX TPU programs
to your UNIX or DOS system
without change. nu/TPU comes
with one year of free hotline
support, 30 day money-back
guarantee, free TPU library
exchange, our technical bulletin board for news, interface
code samples, and our TPU
open forum. Call us for more
technical details.

(508) 6834369
I

9

4

0

(teal review

TARGET
AWARDS
NOMINEE

a/Soft Development. Inc.
1353 Salem Street
North Andover, MA 01845
nulTPU is oDamask of olSoft Osvelopownt. VAX is o
Irodenisli of Digital Eouenerit Corpcsotkin. UNIX is a
tradoinork of AT&T. MS-DOS is oIrodenork of Microsoft.
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A similar entry must be made in /etc
icshrc for the C shell users. All systems
should have at least one directory for
"home-grown" commands (/usr
/local in the example above). This
makes it easy to keep them separate for
backup and maintenance purposes. And
this directory should appear in the search
path after the system directories, to prevent confusion in case someone names a
local command the same as a system
command.
Why did Iset PAGER and TZ above?
The PAGER variable will allow certain
programs to use the more command
when it's necessary—something that unsophisticated users will thank you for.
And explicitly setting the TZ variable (to
whatever your local value should be) will
prevent certain time-related bugs from
appearing. Setting other variables can
also save you agreat amount of user support time; think of how you can set EXINIT to some reasonable defaults, for instance.
The "search current directory now"
feature mentioned above should be
turned off when you are logged in as
root, since it makes the "Trojan Horse"
security hole possible. You just explicitly
change this in the /.profile file (root's
initialization file), and while you're at it,
you should add the ¡etc directory to
root's PATH to make your life easier.
Some versions of the C shell take care

of both of these security measures
automatically.
Me and My RC
Just as each user has a file that is executed when he or she logs in, so the system has away of changing its default behavior when it's booted up. The system
executes the /etc/1'c file when it first

S

etting
variables can save you
agreat amount
of user support time.

comes up into multiuser mode. For
years, this has been the place to put system-specific code (e.g., loading special
device drivers at start-up). If you're running into strange problems with a new
system, it doesn't hurt to make sure that
this file is setting important environment
variables properly. Things like TZ,
PATH, HZ (do not set this to your powerline frequency!), and even SHELL can
be set here for the system.
In the most recent releases of Unix,
/etc/ rc does little more than go into a
set of numbered subdirectories under
/etc/ rc.d and execute all the files it
finds. Each of these directories has adesignated function. But you find that the
file ietc/rc.d/8/userdef has been reserved just for you!
The only thing left to do to customize
the system is to set up the cron facility
using the /usr/ lib/ crontab file (on
newer systems, this is now aset of files in
the directory /usr/ spool /cron/ crontabs) for events that should repeat at specific times. If you're running UUCP
(Unix-to-Unix copy), make sure that at
least one of the daemon programs found
in the /usr /lib /uucp directory is being
executed once per hour or so, or your Email may never get sent. •
David Fiedler is editor and publisher of
the Unix newsletters Unique and Root
and coauthor of the book Unix System
Administration. He can be reached on
BIX as 'fiedler."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

ONE COMMUNICATIO
PROGRAM THAT
MAKES ALL OF OUR
INCOMPATIBLE
COMPUTER
SYSTEMS
COMPATIBLE?
ICALL THAT
UNLIKELY.
They call it
TERM.
TERM runs identically under DOS, UNIX, XENIX,
VMS, BIOS and MAC?
TERM is keystroke-for-keystroke compatible across all of our different
computer systems and offers features like automatically restartable file transfers,
data compression and CRC error detection.

Features:
✓ State-of -the-art Lempei-Ziy-Welch data
compression
✓ Exact VT220, Vii 02. and VT100 Emulation
on ALL systems
r Full color support

TERM's built-in script language is so sophisticated that it allows exact solutions
to be tailored to our specific needs. In fact, there are over 25 pre-built scripts
provided for solving problems like unattended file transfers, remote system polling,
and error lo..ing. TERM script allows building customized menus, data entry
screens and pop-up windows designed for your unique applications.

And it talks to non-TERM systems?
Fluently. TERM comes with nine protocols and thirteen terminal emulations..
that's enough to communicate with awide variety of different systems.

Icalled:

1-268-3088

r KERMIT Protocol for mainframes
XMODEM and YMODEM Protocols for
bulletin boards

• Wildcard Ile send/receive capability
r Auto-login, dial/redial modem control
r• Unlimited autodial directory
p. Performs unattended file transfers
v. Online User sManual for instant help
✓ Electronic maii/TELEXFAX
t, Easylink/MCI Gateway

TERM is available now on Altos, Apple Macintosh, Arta/Arete, AT&T, British Telecom, Bull, Burroughs,
CCI, Celerity, Convergent Technologies, Counterpoint Systems, Cubix, DEC VAX, Fortune, Gould, Harris,
Heuritton, Hewlett Packard, Honeywell, IBM, ¡CL, ICON, IMP, Integrated Solutions, Intel, Jarogate, Lanier,
Masscornp, Momentum, Motorola, NCR Tower, Nixdorf Targon, Northern Telecom, Plexus, Prime, Pyramid,
Ridge Computer, Sequent, Sigma Designs, Sun Workstation, Tandy, Unisys, Victor, Wang PC, Zenith and
Zilog. Find out how easy it is to get your VMS, UNIX, XENIX and MSDOS machines .11I- together.

TERM
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COMMUNICATIONS SOFTWARE
Call or write for complete informanon

France: 'Paons Data (331) 30 21 55 05, Ibp Log (:331) 42 04 21 18
Benelux: lbp Log (322) 672 22 40
Italy: ESA (0541) 741113
Australia: Queje (0') 831 8666

All orders shipped 2nd Day Air

r Powerful script language for customized
applications

•-• Remote maintenance capability

r 38.4K file transfers

Wait till you see it. TERM's VT220 emulator meets the needs of all of our
divisions by providing exact VT220 and VT102 emulation on all terminals. We've
got full graphics character support even under Unix...not to mention Televideo,
SCO color console and the other emulations.
United Kingdom: Systems Marketing Ltd. (0635) 247 031

Where did you find it?

r Remote PC execution

• Automatcally restartable file transfers

Fully remappable keypad support

But, can it be customized?

DEC Terminal Emulation?

TERM. Powerful Communications.

CENTURY
SOFTWARE

5284 South 320 West, Suite C134 Salt Lake City, Utah 84107 (801) 268-3088
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malltalk/V ®PM.
Think ofit as abold,

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

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

"user friendly" to awhole new level

you go from designing to prototyp-

and into anew era of breakthrough

of sophistication. If you compare it

ing to delivering acompleted appli-

applications that promises to be of

to an orchestra, OS/2 has capabili-

cation in one seamless step, you

legendary proportions.

ties no ordinary assemblage of in-

cleanly avoid the old costly "crash

struments has ever dreamed of

and burn" delays so common with

possessing. Yet to tap

languages born in the age of main-

its potential, OS/2

frames.

OS/2 PM is designed to push

Is The Most Important Part Of Your
Developer's Kit Missing?
OS/2 PM offers you apowerful, rich environment

UNLEASHING THE AWESOME

loaded with advantages like aGraphics Program-

ductor capable of true

ming Interface (GPI), aLAN manager, multitask-

genius. That conduc-

Smalltalk/V PM. It helps stop

components are accessible in astandard way using

tor is Smalltalk/V

the natural drift toward vaporware

Smalltalk/V PM through Dynamic Link Libraries

PM.

so common in software develop-

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

(DLLs). Combined with DDE (Dynamic Data

POWER OF OS/2 PM

You'll find Small-

ment today. It lets you dive right in

other PM services or applications. Seamlessly.

talk/V PM aperfect

and get to the creative parts with-

Now developers can write truly reusable compo-

language for repre-

out the usual grunt work. For ex-

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

senting and manipu-

ample, if you want to ignore the

between applications written in other languages.

lating

high-level

complexities of understanding

information. Because

OS/2 PM details you can immedi-

Exchange), you can call and exchange data with

nents, which greatly increases their value. And

Swale ,/

PM demands acon-

the Great cut

"THIS IS THE RIGHT WAY

through the
The

consoluted

Cordiait Knot.

challetige with

1c2coilar> case

one hold, S% III

«,inplc‘it‘. It

stroke of his

TO DEVELOP APPLICATIONS FOR OS/2 PM.

grarruner struggling with the com-

OS/2 PM is a tremendously

plexities of Presentation Manager

rich environment, which

should take a close look at this

makes it inherently complex.

product."

had baffled And

%%Nord. •I his

Smalltalk/V PM removes that

si% mkt' uit bum

"%cal-of-the-pants"

complexity, and lets you con-

minds of the

solution set in

centrate on writing great pro-

ancient world

lllll tion the

gra ms. Smalltalk/V PM is the

until Alxander

prophecy ilia t

kind of powerful tool that will

whoever

make OS/2 the successor to

unraveled thc

MS/DOS."

knot would onc

Bill Gates, Chairman
Microsoft Corp.

day rule Asia.

Charles Petzold, Contributing Editor,
PC Magazine

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

"Smalltalk/V PM is an ex-

fast, seat-of-the-pants way

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

THE FIRST

debugger simplifies ap-

FULLY-COMPILED

plication development

SMALLTALK.
Because Smalltalk/V

and gives you instant

Richard A. Landsman,
System Architect, Lotus Development

"Smalltalk/V

PM

from

PM is fidly compiled

response when you im-

Digitalk is the greatest! This is an

it provides you with a

plement an idea. Our

incredible product."

more responsive environment than ever

extensive user manuals

before. Now you'll be

and tutorials have

able to generate

earned us high praise.
SMALLTALK/V PM.
THE TALKING HAS

ately start creating without any
limitations on your efficiency.

ALREADY STARTED.

"Digitalk's Smalltalk/V PM is a

However, if you're the curious

masterful implementation of aclas-

type, we have tools called browsers

sical object-oriented programming

to help you fathom the masterpiece

language and a state of the art

called OS/2 PM. You'll also find

graphical user interface. Any pro-

our incremental program development capability and push-button

THE BEST PM INVESTMENT
YOU'LL EVER MAKE
Smalltalk/V PM

stand-alone applications (.EXE).

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

Smalltalla
Circle 113 on Reader Service Card

$499.95

Prices and information on these and
other Digitalk products are available
on request:
Smalltalk/V, Smalltalk/V 286,
Smalltalk/V Mac
Smalltalk/V. A product of Digitalk Inc.,
9841 Airport Blvd., Los Angeles, CA
90045. For information or to find adealer
near you call:

1-800-922-8255
1-213-645-1082
CompuServe 71361,1636
FAX 1-213-645-1306
Sinalltalk/V is aregistered trademark of I)igitalk Inc.
Prices subject to change without notice.
Other product names arc trademarks or registered
trademarks of their respective holders.
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GV286/120

GV286/20

GV386/20 PLUS

GV386SX

• 80286 running at 12 MHz zero wait state.
• Proprietary, 32KB on-board RAM cache
circuit using high speed (35ns) static
RAM.
• 640KB RAM, expandable to 1MB on
motherboard.
• Socketed for 8MHz 80287 math coprocessor.
• 5.25" 1.2MB or 3.5" 1.44MB floppy
drive.
• Western Digital 1:1 interleave dual contoken
• Enhanced 101-key keyboard.
• Graphics adaptor features afull 256K of
video RAM and 16-bit intbrface for full
VGA capabilities.
• 200-wal power supply.
• 2serial/1 parallel port standard (on addin card)
• ROM based set-up and diagnostics.
• Motherboard designed and manufactured
in the U.S.A.
• ill-free technical support.
• One-yea •factory warranty, parts and
labor Overnight parts replacement

• Choice of slimhne or Baby "AT" desktop,
space-saving footprints available.
• Top performance at lower cost.
• VLSI technology for increased reliability.
• 80286 running at 20 MHz zero wait state.
• Paged-interleave Memory Architecture.
• 1MB RAM standard, expandable to 2MB
or 4MB configurations on motherboard.
• Socketed for 10MHz 80287 math coprocessor.
• 5.25" 1.2MB or 3.5" 1.44MB floppy
drive.
• Western Digital 1:1 interleave dual controller
• Enhanced 101-key keyboard.
• Graphics adaptor features afull 256K of
video RAM and 16-bit interface for full
VGA capabilities.
• 200-watt power supply.
• 2serial/1 parallel port standard (on addin card).
• ROM based set-up and diganostics.
• Motherboard designed and manufactured
in U.S.A.
• Toll-free technical support.
• One-year factory warranty, parts and
labor Overnight parts replacement
available.
OPTIONS

• 80386 running at 20 MHz zero wart state.
• 1MB RAM on motherboard.
• System is capable of expanding to 16
MB of 32-bit RAM.
• Proprietary, 64KB on-board RAM cache
circuit using high speed (35ns) static
RAM.
• Socketed for 20MHz Intel 80387, or
20MHz Weitek 3167 math coprocessors.
• 5.25" 1.2MB or 3.5" 1.44MB floppy
drive.
• Western Digital 1:1 interleave dual controller
• 2, 8-bit, 4, 16-bit and 2, 32-bit memory
expansion slots.
• Graphics adaptor features afull 256K of
video RAM and 16-bit interface for full
VGA capabilities.
• 2serial/1 parallel port standard (on adoin card).
• ROM based set-up anti diagnostics.
• Motherboard designed and manufactured
in U.S.A.
• Toll-free technical support.
• One-year factory warranty, parts and
labor Overnight parts replacement
available.

• Run 32-bit operating systems, applications software, or Windows 386 at a
lower cost.
• Slim-line, space-saving desktop
configuration.
• 80386SX running at 16 MHz zero wait
state.
• 2MB RAM standard, 4MB capacity on
motherboard.
• Socketed for 16MHz Intel 80387SX,
math coprocessor.
• 3.5" 1.44MB loppy drive.
• Western Digital 1:1 interleave dual controller
• VLSI technology tor increased reliability.
• Graphics adaptor features afull 256K of
video RAM and 16-bit interface for full
VGA capabilities.
• 2serial/1 parallel port standard (on addin card).
• ROM based set-up and diagnostics.
• Motherboard designed and manufactured
in U.S.A.
• Toll-free techn;cal support.
• One-year factory warranty, parts and
labor. Overnight parts replacement
available.

OPTIONS

OPTIONS

• RAM upgrade to 3MB add $725-m 5MB
add $955.
• 20MHz Intel 80387 and 20MHz Weitek
3167 math coprocessors.
• On-site service agreement.
• MS-DOS 3.3. or 4.01.
• 256 Video upgrade $99.

• RAM upgrade to 4MB add $390.
• 16 MHz Intel 80337SX math coprocessors.
• On-site service agreement.
• MS-DOS 3.3. Or 401.
• 256 Video upgrade $99.
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MAGAZINE
• RAM upgrades.
EIATOR's
• Intel 80287 math coprocessor. CH01(1
• On- site service agreement.
• MS-DOS 3.3. or 4.01.
• 256 Video upgrade $99.

NEW PRICES
44MB, 23ms, ST506
71MB, 27ms, ST506
155MB, 18ms, ESDI
320MB, 18ms, ESDI

VGA
Mono

Extended
VGA Color

$2,149
$2,409
$3,299
$4,099

$2,499
$2,769
$3,599
$4,399

• RAM upgrades.
• Intel 80287 math coprocessor
• On-site service agreement.
• MS-DOS 3.3. or 4.01.
• 256 Video upgrade $99.

ri=
44MB, 23ms, ST506
90MB, 18ms, ESDI
155MB, 18ms, ESDI

Extended
VGA Color

$2,695
$3,395
$3,995

$3,095
$3,795
$4,395

Circle 274 on Reader Service Card

Ask about our
"Lease /Purchase Agreement WE C.A
ND MATH COPRDCF.M.
['or Export

VGA
Mono

=
44MB, 23ms, ST506
71MB, 27ms, ST506
155MB, 18ms, ESDI
320MB, 18ms, ESDI

VGA
Mono

Extended
VGA Ca or

$3,399
$3,659
$4,399
$5,199

$3,699
$3,959
$4,799
$5,599

PC Designs

4.4MB, 23ms, ST506
90MB, 18ms, ESDI

VGA
Mono

Extended
VGA Color

$2,795
$3,495

$3,195
$3,895

Call us for NETWORK
SYSTEMS CONSULTING

call:19181251 55:30 • 1.ocal: (918)251-7 -813 • Sales )918) 251-5550

CALL DIRECT TODAY!

VISA

C.O.D.
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Wayne Rash Jr.

S
ERVING BUSINESS

Networks let dedicated
database servers
bring SQL power to
personal computers

1

nlast month's column, Idiscussed
the role that IBM's OfficeVision
and Systems Application Architecture (SAA) will have in the corporate world. As you will recall, IBM's
plans for your future are based on a
mainframe acting as aStructured Query
Language server. (SQL is a"truly" relational database system tracing back to
circa 1970 IBM.)
This solution works, of course, only if
you have such a mainframe. Although
IBM will be pleased to sell you one, for
many small businesses this just doesn't
make sense.
What does make sense is to use the
guts of SAA—that is, the user interface
and the SQL server—without using SAA
itself. This way, you can still have the
communications, the data handling, and
the centralized data storage, while using
equipment that may otherwise meet your
needs alot better.
Serving You Right
In essence, the corporate database is
simply acollection of information. Many
companies place this information on a
mainframe. This decision is often made
more for reasons of capacity and security
than for performance. Company data is
much of what makes the company, and it
must be protected.
With the maturing of LANs, these
same benefits can now extend beyond the
mainframe world into the realm of the
personal computer. This is made possible by the introduction last year of SQL
database engines that reside on dedicated
database server machines attached to the
networks. No longer is database work on
ILLUSTRATION: DAVE RIDLEY © 1989

microcomputers restricted to a single
machine. The database software waits
for the workstation software to ask it for
atask.
As a user, you may never know that
there is a SQL (pronounced "sequel")
server out there. The workstation software presents the screens, performs initial edits, and validates entries. Once the
user of the workstation software completes a screen, that screen is changed
into a SQL query, which is then sent
down the LAN to the database server.
The server, in turn, finds the requested
information and returns the results to the
user.
This method of working has two advantages. First, it reduces the workload
on the workstation, allowing that computer to be less powerful and, therefore,
less expensive. Second, it also reduces
traffic on the LAN significantly over
software such as dBASE, which requires
data, not just commands, to flow both
ways.

The SQL Approach
The past year has seen the development
of several SQL database server products.
All offer the same flexibility IBM offers
in the SAA world. The difference is that
they don't require IBM hardware. Each
product approaches the task of being a
SQL server in aslightly different way.
Gupta Technologies' SQLBase server,
for example, will work with nearly any
network. Gupta also makes other software that provides connectivity to mainframe SQL databases and other external
database products. Gupta gives you a
complete solution.
Microsoft, on the other hand, offers
only the database engine—that is, the
part of the SQL server that actually
receives queries and provides answers.
Other companies, including AshtonTate, provide the front end that allows
the database engine to be used.
Novell even manages to do without the
dedicated database server. Its database
continued
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BLACKSHIP
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Your "BEST BUY" Company
386 SYSTEM
'Blackship 386/25: Reliability at a Good
Price ... the only machine tested that was
entirely trouble-free:'
— PC WORLD, August 1989
"The Blackship offers low price 33-MHz
performance ... we rate it avery good value:'
— INFOWORLD, July 1989
"Blackship's 386/25 is low price leader:'
— INFOWORLD, May 1989
.. one of the 80386-based clones that offer a
revolutionary new feature — affordability:'
— BYTE, October 1988
... remarkably strong performance at bargain
prices:
— PC WORLD, June 1988
386/33
386/25
386/20
386/16

Mhz System
MHz System
MHz System
MHz System

$3395
$2595
$1795
$1595

286 SYSTEM
"Well-built newcomer is value leader among
superfast ATs we tested:'
— INFOWORLD, February 1989
... its price/performance ratio easily justifies
l'C WORLD's Best Buy recommendation:'
— PC WORLD, August 1988
286/25
286/20
286/16
286/12
286/10

MHz
MHz
MHz
MHz
MHz

System
System
System
System

$1295
$1195
$1095
$945

System

SUS

ALL SYSTEms
INCLUDE
•1Mb Memory
•2Serial, 1Parallel.
and 1Game Port
•2FD /2 HD
Controller
•1.2 Mb 51
/"
4
Floppy Drive
•Keytronic 101-Key
Keyboard

•8 Expansion Slots
•Math Coprocessor
Socket
•Clock/Calendar with
Battery Backup
•Room for Up to 5
Half-Height Drives
•220 Watt Power
Supply

OPTIONS
•Memory •Hard Drives •Tape Backup
•Video •Modems •Digitizers •Printers
•Plotters •More... CALL

ORDERS
1-800 431-6249 (USA)
1-800 654-7955 (CA)

fild*BLACKSHIP
COMPUTER SYSTEMS, INC.
PC WORLD
BEST

4031 Clipper Court
Fremont, CA 94538
415-770-9300
FAX 415-770-8674
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server product runs as an additional process in the file server and supports the
data files there. This has the advantage
of not requiring you to buy a separate
machine for the database server, but it
does add an additional load to the file
server, which can be a problem in the
case of abusy LAN where there is alot of
disk activity. In that instance, you might
find yourself waiting for your database
query while someone else plays Novell's
SNIPES game.
Competing with SAA
Each of the three approaches will work to
support a LAN with workstations that
must share information for their applications. In the case of Novell's NetWare
SQL and Microsoft's SQL Server, that's
about all you can do right now. Gupta
Technologies has provided capabilities
that come close to competing with SAA.
Microsoft has stated its intention to do
this, also, but to date, the software support is lagging, and Microsoft's LAN restrictions make an immediate remedy for
this unlikely.
Gupta has arranged for avariety of options for the user interface and for applications interfaces. This means you may be
able to use all or most of your current application, or you can design aMicrosoft
Windows application that can be upgraded
to Presentation Manager (PM). Gupta
wisely chose to make arrangements with
Nantucket Corp. and Wordtech Systems,
the makers of the two major dBASE language compilers, to create workstation
front ends for its SQL engine.
Gupta was likewise perceptive to
11 EN'S
dBXL
Quicksilver
Wordtech Systems
P.O. Box 1747
Orinda, CA 94563
(415) 254-0288
Inquiry 1101.

$199
$595

NetWare SQL
Novell, Inc.
122 East 1700 South
Provo, UT 84601
(801) 379-5900
Inquiry 1102.

$595

choose Microsoft Windows as its graphical user interface. This gives SQL users
apath to the future with aDBMS that's
available now. Unlike much of what is
planned for SAA, you can run Gupta's
SQLWindows under MS-DOS on IBM
PC AT-class machines that you already
have. You don't need to wait for IBM or
anyone else to deliver on promises in the
coming years.
Gupta says that its Windows product
will be upgradable to PM in the future.
Whether that will ever happen remains
to be seen, but it seems likely. Gupta is
already working in the OS/2 environment with its database engine, and the
company seems to understand the operating system.
What Gupta means is that the applications created by using SQLWindow's
fourth-generation language will be upgradable to OS/2. Gupta's language for
use with its database server is unusually
complete, allowing users to create the
full range of Windows screen devices. In
other words, you can have dialog boxes
and radio buttons to your heart's content.
Microsoft's Contribution
Microsoft has taken adifferent tack in
the effort to bring aSQL server to market. Instead of designing the user interface itself, the company has arranged
with Ashton-Tate and Borland to create
versions of their DBMS products that
will work with SQL Server. These products are expected around the end of this
year.
In the meantime, SQL Server suffers
continued

SSID
SQLBase
single-user
$1295
multiuser
$2995
SQLNetwork
SQL Gateway
$1995
SQL Host
$20,000
SQLWindows
single-user
$1295
multiuser
$2995
Gupta Technologies, Inc.
1040 Marsh Rd., Suite 200
Menlo Park, CA 94025
(415) 321-9500
Inquiry 1103.
SQL Server
Ashton-Tate
20101 Hamilton Ave.
Torrance, CA 90502
(213) 538-7755
Inquiry 1104.

$2495

Seagate's ST157 Family
THE

FINE

ART

OF

DISC

DRIVES

A

Oil painting by
Francis Livingston
San Ansebno, California

sthe storage
a
nd retrieval
device for
valuable information, adisc drive
plays acritical role in apersonal computer's overall operation. Building
hard disc drives that deliver both high
performance and high reliability
requires the same degree of precision
employed by skilled artists.
This precision is reflected in
every Seagate ST157 family drive.
Using our own stepper motor processes, each drive is auto-tuned for
optimum performance every time
the drive is powered up.
This 21-49 megabyte 3.5" drive
family is askillful blend of performance and reliability.With access times of
28 msec, these drives feature an MTBF
of 70,000 hours, and are available in
SCSI, ST412 and AT® interfaces.
Like the artist who spends years
perfecting his craft, Seagate has spent
the past decade mastering the fine
art of disc drives. For more information on our palette of high quality
storage solutions, contact your authorized Seagate distributor, or call
Seagate directly at 800-468-DISC,
or 408-438-6550.

6S9 Seagate
AT is aregistered trademark of International Business Machines Corporation.
Seagate and the Seagate logo. registered trademark, of Seagate Technology. Inc
C 1989 Seagate Technology, Inc.
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serving files and serving the database.
from some significant limitations. BeTo make matters even less attractive,
cause of Microsoft's approach, few deyou have very little choice of how you
velopment tools are available now. If you
will use the database server. Wordtech
plan to do work with SQL Server, you'd
better plan to be aC programmer. While
this might be acceptable for new project
development, conversion of mainframe
systems to work with aSQL server usually involves the use of COBOL, and
that's not something that is well supported by Microsoft.
Perhaps more critical, Microsoft's
SQL Server works only with Microsoft's
LAN Manager. Considering that network operating system's minor position
in the LAN marketplace, the limitation
can be crippling. The majority of LAN
installations (approximately 60 percent,
according to aBYTE survey) are running
Systems has aversion of its DBMS softNovell NetWare. Most of the rest are runware that will work as afront end, but
ning 3Com.
you'll have to program it yourself.
In its current incarnation, Microsoft's
LAN Manager is apoor choice, both beWordtech's Role
cause of its limited use and because of its
Wordtech Systems doesn't sell a SQL
significant security problems. While
server product, but it has found away to
this may change someday, it's unlikely
that moving this way now would be a provide workstation software that will
use the dBASE programming language
wise business decision.
and still work with SQL databases. Because Wordtech's products allow the creNovell's Dual-Purpose Server
ation of some very acceptable user interIf you already have a Novell LAN and
faces, and because dBASE programmers
it's not heavily taxed, Novell's NetWare
are easier to find than C programmers,
SQL will save you the cost of another
machine. This is because it runs as a this makes system implementation easy
to accomplish. In addition, conversion
value-added process in the file server
from applications written for dBASE is
itself.
simplified.
That means, of course, that you can't
At this writing, Wordtech's products
use any other network operating system
are in the final testing stages. They
besides NetWare. It also means the file
should be released by the end of the year.
server will have to split its time between

G

upta's

language for use with its
database server is

unusually complete.

A Replacement for SAA?
As you can see, none of these solutions is
as well integrated as IBM's SAA is supposed to be. On the other hand, at least
some of it is available now, and none of it
requires you to buy an IBM mainframe
or minicomputer. If your business is
based on personal computers or on anonIBM minicomputer, at least you have the
option to gain most of the benefits that
IBM promises. You will have to do more
work, of course, but you won't have to
run amainframe, and that's aconsiderable savings in hardware and personnel.
At this point, the only realistic solution to the needs of a business that is
moving to SQL is Gupta's SQLBase. For
one thing, it's acomplete solution. You
don't have to wonder when your user interface is going to be available. For another, it allows great flexibility in the
operating environment, supporting an
AT-based database server on the low end
and IBM's DB2 on the other. In other
words, you can use the low-cost solution
even if you do eventually end up in the
IBM mainframe world. •
Wayne Rash Jr. is a contributing editor
for BYTE and amember of the professional staff of American Management Systems, Inc. (Arlington, VA). He consults
with the federal government on microcomputers and communications. You can
contact him on BIX as "waynerash," or
in the to. wayne conference.
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

Neural Networks are Solving Real Problems
Here's What NeuroShell Users are Doing:
Circuit board problem diagnosis •Psychiatric evaluations •Stock market predictions •
Sales forecasts •Oil exploration •Optimizing biological experiment results •Price
forecasts •Analysis of medical tests •Optimizing scheduled machine maintenance •
Predicting student performance •Horse racing picks •Factory and shop problem
analysis •Optimizing raw material orders •Spectral analysis •Selection of criminal
investigation targets •Employee selection •Process control •and much, much more.
Since NeuroShell learns by example, handles fuzzy logic, can give tight data fits, and
doesn't try to capture knowledge in rules, it is also being used as an alternative in
many cases to expert systems, the 11)3 algorithm, and regression analysis.
NeuroShell is ready to use for real problems on your IBM PC or compatible, and
still only $195. Math coprocessor recommended. No programming or Ph.D.
required! Shipping free by mail in US, Canada, and Mexico ($9 elsewhere). Add
5% tax in MD.

Ward Systems Group, Inc.

228 West Patrick St. /Frederick, MD 21701
TEL (301) 662-7950
FAX (301) 663-6656

NeuroShellrm

Taking AI Beyond the Expert System

NeuroShell is atrademark of Ward Systems Group, Inc.
150

BYTE •NOVEMBER 1989

TPA
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How an upside down
idea made the
mouse obsolete.
**41111111.111•11011111111•11111111.11111111iiiiiiime

Frankly, we thought any input device that operated by
dragging it across an already cluttered desk was great
technology misapplied. We took adifferent approach.
Now RollerMouse makes the conventional mouse
obsolete.

Control Without
Bending Your Elbow
All the pointing accuracy and speed
you only hoped for from your old
mouse is right at your fingertips.
Moving from point to point with
our oversized trackball is fluid, effortless and fast at 200 CPI resolution.
Using our exclusive four-button
control, you have maximum click
and click lock versatility. With
programmable pop-up menus,
RollerMouse works with software
written with or without amouse in
mind. And RollerMouse technology
means you never need to disassemble
it for cleaning.

More Application Productivity
If you work with the latest graphics-based applications,
such as desktop publishing, CAD/CAM/CAE or any objectoriented PS/2, PC or Mac operating system, don't be held
back by old mouse technology.

RollerMouse

The other kind of mouse.

TM

Buy from the leader in precision
pointing devices. CH Products perfected
computer control technology more
than 25 years ago. And the latest
technology is at adealer near you.
For more information, call:
(619) 744-8546
8:00 a.m. -4:30 p.m. PST
For credit card orders, call:
USA (800) 624-5804
CA (800) 262-2004
8:00 a.m. -4:30 p.m. PST

A Division of Joystick Technologies, Inc.
1225 Stone Drive, San Marcos, CA 92069
All product names are registered trademarks of
their respective owners. All rights reserved.
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High Performance Systems
Enjoy extra performance from your computer with Eltech!

"One of the
best numeric
performers
of the bunch"

illel
1111111111.1"e-la-le*

The Eltech 9870 386 computer utilizes the best technology available today.
Featuring the Floating Point Processor 80387-25/Weitek 3167, Eltech is now
offering one of the fastest affordable computers that can be shipped to you
TODAY! The 9870 also includes Cache Memory: 64 or 256KB S-RAM;
Expansion RAM: 4or 8MB on 32-bit Board; Maximum RAM: 16MB
Data Bus Width: 32-bit; Zero Wait States and 1Serial and 1Parallel Ports.

30-Day Money-Back Guarantee.
Next Day Free On-Site Service.
Next day delivery available.
•One year free on-site service
•Consulting service program
•Leasing and financing program

ELTECH RESEARCH INC.
\\

Distributors & VAR inquiries welcome
Call for details.

1725 McCandless Drive
Milpitas, CA 95035
Telephone: 408-942-0990
FAX: 408-942-1410 Technical Support: 408-942-1067
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Don Crabb

RESEARCH
ÀLA MAC
Apple aims at the
scientific research
market and announces
two new Macs

A

pple has always had an affinity
for the higher education and
scientific research community.
The Apple University Consortium, agroup of prestigious U.S. universities, has been an important Apple partner, even before the introduction of the
Macintosh. If it weren't for the AUC's
early adoption of the Mac, Apple would
have pulled the plug on the machine by
1985. Sales of Macs to AUC members
and the AUC's work in developing new
software and hardware for the Mac have
fostered much of the Mac's acceptance in
business environments.
A current reminder of just how closely
Apple works with the AUC members is
the Apple Science CD, volume 1. This
CD-ROM disk was previewed at the annual AUC meeting in July and is available at no cost through Apple's higher
education sales representatives to any researchers and teachers interested.
The CD contains over 500 megabytes
of scientific data covering hundreds of
different scientific phenomena, including atmospheric and weather information, astrophysical data, biomedical data,
scientific images, animations, and dozens of simulations.
It also has the complete suite of datavisualization and data-analysis tools developed by the National Center for
Supercomputer Applications (NCSA) at
the University of Illinois. Analysis software from the National Institutes of
Health completes the disk. These tools
let you take apart the data on the CD and
demonstrate techniques to your colleagues. Also, you can use data-visualization methods that make it easy to
ILLUSTRATION: DEBRA STINE @ 1989

"see" trends in the data that numerical
methods alone often miss.
The value of the Apple Science CD lies
in the "realness" of the data, making it
an amazing teaching resource. You can
now see what happens when ahurricane
comes ashore, or what happens when two
large air masses collide over land, or
what happens when astar burns out. The
Apple Science CD includes data for these
events and many more, plus a series of
simulations and animations that have
been constructed based on direct measurements. It even has three-dimensional
renderings that almost come alive when
you view them with a standard pair of
red/blue three-dimensional glasses.
The data on the disk was collected over
afour-month period from research scientists across the country. The Apple Science CD owes its existence to several
people, including Kurt Schmucker and
Rob Wolf, research scientists at Apple;
Brand Fortner, manager of applications
software at NCSA; and Katie Povejsil,

manager of academic solutions at Apple.
The Apple Science CD is Apple's third
major CD-ROM disk. The first two, the
Apple Education CD sampler and Phil
and Dave's Excellent CD, are good examples of how important CD-ROMs can
be to the Mac market. They remind us
that desktop media and multimedia authoring need a source of high-quality
images and sound, and CD-ROM disks
are an inexpensive way to fill that need.
Apple covers alot of ground with the
Apple Science CD and deserves majorleague kudos for distributing this resource for free. We should thank those
involved in its production for having the
foresight and guts to pull this off, especially in such a short period of time. I
can't wait until volume 2!
The Soul of the New Machines
Ican now talk about the two new machines that Apple announced in September, both of which I've used extensively
continued
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in prerelease versions.
The first machine is the Mac Portable.
The Portable is a new "design center"
for Apple; that is, it uses new components configured in new ways and manufactured on new factory lines. Unless
you've been in acave for the last year,
you've probably got the basic specifications for the Portable memorized: a 16MHz 68000-based machine of the familiar laptop/clamshell configuration made
famous by Zenith and Toshiba. The Portable includes afancy active-matrix LCD
(where each pixel is controlled by aseparate "transistor") that's not backlit, a
keyboard, and atrackball (you can also
use amouse). The keyboard and trackball can be repositioned in the case to accommodate right- or left-handed users.
The Portable sports several memory
and disk configurations, including a
basic unit with 1megabyte of RAM and
one FDHD floppy disk drive. You'll also
see units with two floppy disk drives; another configuration has one floppy disk
drive and a40-megabyte hard disk drive
(with an 80-megabyte hard disk drive on
the horizon). RAM will ultimately top
out at 9 megabytes. For now, however,
there's only a 1-megabyte RAM expansion board available, boosting total memory to 2megabytes.
The Portable contains asingle processor expansion slot that is incompatible
with NuBus or the current Mac SE and
Mac SE/30 slots. Apple seems to love
mangling its own bus standards. The
Portable includes the usual ports: one
Apple Desktop Bus port (e.g., for external keyboards, mice, and x,y digitizers),
two serial ports, a SCSI port, and a
sound port. A 2400-bps internal modem
will be an option.
Apple built the Mac Portable with the
smartest power-management circuitry
I've ever seen. The lead-acid gel battery
in the unit Iused could run the Portable
for over 8 hours, unless you're doing
constant disk updates. The power pack
continuously monitors the state of the
Portable, turning off unused components. It also acts as apower filter/surge
protector. Unfortunately, the power
pack is also an integral unit; you can't
separate the battery from it to save
weight. This means that the Portable
must have the power pack installed even
when the machine is using wall current.
With a 40-megabyte hard disk drive
and 2 megabytes of RAM, the Portable
checks in at over 15 pounds, alot to lug
around an airport. Still, it's not as heavy
as some of the Zenith behemoths I've
carried, like the Z-183 and the TurbosPort 386. Compared to the NEC Ultra154
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E

ven at

aprice over $6000,
Apple will sell
every Portable it makes.

most Mac II buyers will opt to buy the
IIci, since it is noticeably faster at almost
every computing task you throw at it.
Spreadsheets update faster. Word processing documents open, close, and
scroll faster. Multiple applications can be
serviced faster under MultiFinder.
You'll find the performance improvement of the IIci over the IIcx and IIx to be
much more noticeable than you'd think.

The Mac Product Line
With the release of the 25-MHz IIci, the
older Mac II becomes aproduct-line luxury. Since it costs more to manufacture
than the IIx or IIcx while coming in last
in the performance derby of Mac Ils, the
Mac II is expendable. Apple is likely to
cease manufacturing the Mac II this
year, if it hasn't already.
What about the compact Macs? The
SE/30 is abig hit. It packs alot of computing punch and RAM capacity into a
small box for a good price. Apple will
surely keep it around for some time. The
company might consider goosing its
speed by going to a25-MHz 68030, but I
doubt that will happen for awhile.
The Mac Plus is adifferent story. The
Plus is a tired design that's a pain to
manufacture and service. With System
7.0 on the horizon and requiring 2megabytes of RAM just to boot, the basic 1megabyte Mac Plus seems like an antique. Ihad considered the Mac SE to be
in the same boat as the Plus, but in August Apple reduced the SE's list price by
$300, while adding the FDHD floppy
disk drive as standard equipment. It's the
The Mac IIci
first time I've seen Apple both lower a
The other new Mac is the 25-MHz IIcx,
price and add afeature to the same Mac,
called the IIci. This machine is the secso it seems the Mac SE will stay around.
ond small modular-design-center unit.
As happened with the Apple II,
The IIci includes built-in 1-bit and color
though, Ican see Apple continuing to
video on the motherboard, so you don't
have to buy aNuBus video card to drive a manufacture the Mac Plus well into
1991, unless it builds the Mac Classic.
monitor. New ROMs and custom appliAs long as this machine is acash cow that
cation-specific ICs complete the reisn't stealing sales from the higher-end
vamped motherboard, which uses conMacs, Apple would do well to keep
siderably more surfaced-mounted components than the Mac IIcx, making it a cranking it out, especially for the student
market. This is amarket where word proreliable design.
cessing and programming needs don't
Otherwise, the 25-MHz IIci should be
argue for virtual memory, blinding
similar to the 16-MHz machine. It incorspeed, and giant hard disk drives. •
porates the usual ports and an FDHD
floppy disk drive, along with room for an
Don Crabb is the director of laboratories
80-megabyte internal hard disk drive
and a senior lecturer for the computer
(larger hard disk drives are on the way).
science department at the University of
Three NuBus slots complete the system.
Chicago. He is also acontributing editor
Pricing for this fastest Mac is completely up in the air, since it's likely to for BYTE. He can be reached on BIX as
"decrabb."
poach sales from the existing Mac Ilx
Your questions and comments are weland IIcx configurations, not to mention
come. Write to: Editor, BYTE, One
the Mac II. The figures being tossed
Phoenix Mill Lane, Peterborough, NH
about as Iwrite this in July are 15 percent
03458.
higher than the IIcx. If those prices hold,

Lite, the Zenith MinisPort, or the Toshiba T1000, though, the Portable seems
enormous.
Its physical dimensions heighten the
feeling of largeness, because it's actually
wide enough to fit on your lap without
the need to wire your knees together.
This is an advantage when you're sitting
on one of those uncomfortable airport
chairs, but it's a distinct disadvantage
when working on an airplane. The Portable simply won't fit on acoach-class tray
table, and it just barely fits in first class.
Pricing speculation for the Portable
has been rampant, since such decisions
aren't usually made until just before the
official announcement. A loaded machine (i.e., with 2megabytes of RAM, a
40-megabyte hard disk drive, and a
2400-bps modem) will likely sell for
over $6000, street price. Even at such a
high price, Apple will sell every Portable
it makes. In fact, I'd be surprised if the
machine isn't such ahit that orders get
backlogged right away.

GOD DIDN'T MAKE LITTLE BLUE APPLES.
KMW DID.

KMW brings Apple and

other peripherals, and your host,

Big Blue together. KMWmakes

with these features:

your Macintosh more versatile-

•file transfer to and from your host

more productive- by linking it to
your IBM midrange. Our line of

•terminal emulation
converters are ideal when you

•manipulation of IBM midrange

TwinAxcee protocol converters

need remote attachment capabili-

data within software programs

connects any Macintosh to your

ties, or when you need support for

such as Excel, Lotus 1-2-3, and

System/3X or AS/400.

up to seven devices TwinAxcess

New board connection for

system-level protocol converters

the Mac B. Fora simple, cost-

provide midrange connections for

effective board solution, choose

any Macintosh, as well as IBM

our TwinAxcess for the Mac

PCs and compatibles, laptops,

This easy-to-install card plugs into

ASCII terminals, and most popular

MacWrite
•access to your host's mass
storage capabilities
•printer pass-through to
ImageWriter and JaserWriter
We'd like to give you more

any member of the Mac II family,

printers. We can also help you

information on all of our connectivity

with connection to your host

connect to amux, adata PBX,

choices. Call KMW today at our

through twinax cable.

AppleTak or DECnet

toll-free number below.

Field-proven multiport

Powerful features on every

(800) 531-5167

products. OurTwinAxcess

leveL TwinAxcess protocol con-

In Texas, (512) 338-3000

Series II and Sedes HI protocol

verters benefit your Macs, your

In Europe, 44 1844 1525

KMW
SYSTEMS
CORPORATION

TveinAxcess is atrademark of KMW Systems Corporation. All other brands are trademarks or registered trademarks of their respective holders. 0 1989 IQ« Systems Corporation
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Prove to your boss
why you need an
HP ScanJet Plus.
a.
r.................

b.

PIZZA
VARIETIES
We've recently added anumber of
new ingredients. Among them:
liver & onions, scallops,
beef Jerky and
ul tra -garlic.

C.
Actual Scanned Images.

d.

1 Cut out the photo and
1. illustrations on the left.
that dull, wordy
document down in front
2.Put
of the boss.

O

For the clincher, lay the
.graphic elements in
place.

Presto! The page comes
to life, almost as easily as if
you'd scanned the images
in with an HP ScanJet Plus
scanner. Which you can do
for just $2,190, (In fact, all
those images came fresh
from our scanner.)

This is asmall, but
tasty, example of
how much you can spice
up your communications.
With photos, illustrations,
and, thanks to OCR, text.
Its 8-bit power provides 256
levels of gray and lets you
scale images from 4to 200%
in 1% increments.

CHEESE LOUISE PIZZA COMPANY
We need to do
something to liven
LIP Cheese Louise

flyers, the best

Pizza sales. People
love our pizzas,

deal in town.

a.

But so far, only

once they sink

Fl•ankie's grand-

their teeth into

mother has come

them. But we're
having trouble

in to get ten for

getting more

Mount Etna erupting
every hour on the
hour Our
salads

customers into
the parlors.
What's the
problem here? We

Maybe the
flyers
are
b.

Fliendly people. Authentic
sa The best
balonlami.
ey!No
have k}ankie's great-

Maybe
the ingredients should
jump right off the page
and say: Hey take a
bite! But how do we do
that?Any ideas?

grandmother's secret
dressing, and people
C.

keep telling us they've
never tasted anything like it.
Now, for the

Joe Louise wants
knockout i
deays.our

too
dull.

have fresh, natural
ingredients.

Sicilian decor, with

the price of five

Have we got some winners here?

d.

past two months,
we've been handing out 2-for-I
This montlz:s special: CLP TLC

Our scanner also raises the
quality of OCR. (And the
optional sheet feeder raises
the quantity) And it's
equally at home in DOS or
Macintosh environments.

get much
more appetizing documents,
any way you slice it.

So call 1-800-752-0900,
Ext. 714G for your nearest
authorized HP dealer. You'll

ha HEWLETT
L
.
PACKARD

There is abetter way
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The Microsoft Windows development tool
that delivers from 'start to finish.
C talk/Views is adevelopment tool for C programmers that not only reduces the complexity of
Microsoft Windows but also slashes development
time by up to 75%.

Offers real Object Oriented Programming.
Supports inheritance, encapsulation, and dynamic
message binding. It is fully polymorphic -write less
code than with other Microsoft Windows tools.

Delivers on the promise of Object Oriented

Pays for itself on even the smallest project.
Only $450.00 with no royalties.
Comes complete with source code.

Programming.
Encapsulates more MS Windows functionality than
any other tool on the market today. Get MS Windows
applications off to afast start with aframework of
over 50 tested and ready-to-go object classes.
Provides support for the entire project.
Comes with Browsers, Intelligent Make, Application
Streamliner, and an Interface Generator.
Gives you complete control.
Programming is still in C -use existing C libraries or
call Microsoft Windows functions directly.

Watch for: C_talk/Views for OS/2 PM,
the Apple Macintosh and X Windows.

..ndyemme e

Develop one program for all platforms.

C talk/Views

From CNS, Inc.

CNS, Inc., Software Products Dept.
7090 Shady Oak Road, Minneapolis, Minnesota 55344
(612) 944-0170, Fax (612) 944-0923
a Copyright 1989 CMS. Inc. All rights reserved. Microsoft is aregistered trademark of Microsoft Corporation.
C_talkAfiews is atrademark of CMS. Inc. Cjalk is aregistered trademark of CMS. Inc.
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Mark J. Minasi

GETTING
YOUR PRIORITIES
S
TRAIGHT

How to fine-tune
OS/2's multitasking
behavior with the use
of time slicing

H

ow does OS/2 manage to do
several things at the same
time? Of course, no single
CPU can truly do multiple
things simultaneously; it just fools you
into thinking that it can by quickly
switching from task to task. And therein
lie some subtleties I've recently been
exploring.
Trickery
There are actually two parts to the trickery: peripheral scheduling and time slicing. Peripheral scheduling works for the
most part by exploiting the tremendous
differences in speed between aCPU and
its peripherals.
Time slicing is concerned with how
the operating system doles out CPU time
among computer tasks, and this will be
the focus of my column this month. I'll
take up peripheral scheduling in another
column.
Here, I'm concerned with CPU-bound
programs. Programs are generally constrained by asingle item in the computing system. The print-formatter programs found in word processors are held
up by printer speed. Thus, these programs are print-bound—no matter how
fast the computer is that they're running
on, they'll run only at the speed of their
printer.
Database managers like dBASE spend
most of their time waiting for the disk
drive. Run dBASE from floppy disks,
and it's not much faster on an 80386 than
on an IBM PC XT, which makes it diskbound.
A Lotus 1-2-3 recalculation, on the
other hand, isn't waiting for the disk or
ILLUSTRATION: ROBIN JARREAUX © 1989

the printer. It's merely directing the
CPU to pick up numbers, perform mathematical operations on them, and put
them back. In other words, it's CPUbound.
Consider a simple case of two such
CPU-intensive programs. You want two
spreadsheets to appear to recalculate simultaneously on a computer. All you
need to do is give alittle time to spreadsheet program 1, alittle time to spreadsheet program 2, a little more time to
program 1, and so on.
In "OS/2's Multitasking Dashboard"
(November 1988), Idiscussed how the
length of "a small amount of CPU time"
affected OS/2's performance. That span
of time is called atime slice, and its duration can be set with aCONFIG.SYS command called times1 ice=nnn, where nun
is avalue in milliseconds (32 ms minimum).
A little experimentation that Idid in
that column suggested that atime slice of
about 512 ms—about one half of asec-

ond—seemed about right for maximum
throughput.
Priorities
Once you've set the time slice to one half
of asecond, spreadsheet program 1gets
one half of a second, spreadsheet program 2 ditto, back to spreadsheet program 1, and so on. Is this necessarily the
way you want it? Not in most situations.
Some jobs are more important than
others, and they should get agreater proportion of the CPU's time. That's why
OS/2 includes the notion of priorities.
Each OS/2 task has atwo-part priority
value: the priority class and the priority
delta.
There are three priority classes, numbered from 1 (lowest) to 3 (highest).
Most OS/2 applications run at number 2
because it's the default class. Number 3
is the time-critical priority.
Number 1is for jobs that should run
only when nothing else wants the system.
continued
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DOS?
Multi Boot

is the answer.
IBVIE May 1989
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Setting Task Priorities
with DOSSETPRTY
sexplained in the text, OS/2 programs can instruct OS/2 to increase or decrease their execution priorities with an OS/2 entry point
(application programmer interface)
called DOSSETPRTY:
ret_code=DosSetPrty
(Scope,Class,Delta,PID)

Scope defines how far-reaching the
request is: 0(just the indicated process
and its threads are affected), 1(the pro-

cess and its descendants are affected),
or 2 (just one thread of the indicated
process is affected).
Class and Delta are the desired
values for class and delta.
PID is the ID of the code whose priority is altered: aprocess ID if Scope is 0
or 1, athread ID if Scope is 2.
As is the case with all DOS or OS/2
calls, the return code will be 0if the request is executed successfully; the return code will be anything else if there's
an error.

00111011.1111111111.11111111.
MultiBoot Brings OS12
Back to Earth

Bolt Systems has come to the rescue with
aprogram called MultiBoot, which does
away with the dual-boot problem for
good ....
MultiBoot is simple, inexpensive, and
foolproof, and it works flawlessly. It's agood
example of autility Mat fills amuch-needed
niche.
—Stan Miastkowski

OS/2 NOTEB00:1111111111111S

Once you've spent thousands of dollars on
OS/2 and an OS/2-ready work station,
what's another $49.95 to have easy access to
DOS? Highly recommended.
—Mark Minasi

Not all DOS programs work in the OS/2
compatibility box. MultiBoot lets you
install both systems in your computer.
MultiBoot works with DOS versions
3.0-4.01 up. And OS/2 versions 1.0
and 1.1.
TO ORDER:
Send $49.95* + $3.00 shipping and
handling (check or money order) to:
MultiBoot, Bolt Systems, Inc.
4340 East-West Highway
Bethesda, Maryland 20814
or call 1-301-656-7133
FAX: 1-301-907-8736 to order
by Visa/Mastercard. Specify 3.5"
or 5.25" diskettes.
'Maryland residents add 5% sales tar
Ask about our volume discounts

AProc
— ricter»1111r7reens Inc.
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For example, imagine a program that
keeps track of what files you use and how
often you use them. This could unfragment your files in the background, like
the popular Disk Optimizer and Norton
Utilities' Speed Disk programs. By
keeping track of what files you do and
don't use, it could also rearrange the
files' directory entries so that the mostused files would have their directory entries toward the front of the directory for
faster access.
Less-used files could be recommended for roll-off to floppy disks or
could be automatically squeezed, as the
ARC-type programs do. These files
would automatically be unsqueezed if
ever needed. Such aprogram would actually give you more room on your hard
disk as time went on and the lesser-used
files were squeezed.
You wouldn't want CPU time wasted
on these housekeeping tasks while you
were busy doing some heavy spreadsheet
work, but you wouldn't mind the system
doing this while you were on the phone or
scratching your head. That's the value of
priority 1. Such abackground task would
be assigned the low priority, and the system wouldn't even consider the task for
execution unless there were nothing else
to do.
More specifically, you could say that a
class 3beats aclass 2, which beats aclass
1. If there is asingle job of class 3, none
of the class 2s or is get any time at all,
except when the class 3job is waiting for
I/O. If there are no class 3s in the system,
the class 2s take all the CPU time. Only
when there are no class 3s or 2s, or when
the class 3s and 2s are all waiting for I/O,
do the class 1jobs get any time.
Within classes are deltas. A delta is an
integer from —31 to +31. If aprogram

doesn't request adelta, it gets the middle-of-the-road value of O. A program's
default class and delta are, then, 2and 0,
respectively. Deltas matter only in the
case of ties. If there are no class 3jobs in
the system, but several class 2jobs, the
class 2job with the highest delta gets the
lion's share of the time. Otherwise, they
share time equally, unless you specify
priority=dynamic, in which case the
foreground program gets abit more time.
(Refer to my November 1988 column for
more information.)
Deltas don't affect job performance
across classes. A class 3, delta —31 program still gets more time than aclass 2,
delta +31 program.
Programs get priority class 2 unless
they ask for adifferent class. That's all it
takes—they just ask. Ikeep fearing that a
software vendor will program its package to set its own priority to class 3,
mainly to ensure that it will look good in
magazine benchmarks or the like. Such
an action would make the rest of the system stop dead, except when the package
was waiting for I/O; the entire system
would be enslaved to asingle application.
Pretty scary, in my opinion.
Changing Priorities
How does ajob change its priority? Simple: with an application programmer interface called DOSSETPRTY. For the
details, see the text box "Setting Task
Priorities with DOSSETPRTY" above.
Basically, you just specify the process
ID of the program whose priority you
want to change, specify the new class
and delta, and call DOSSETPRTY.
Not just anyone can change apriority.
A program can change the priority of
only itself or one of its child processes, a
continued

We protect the oes you love.
Who could have imagined, adecade ago, the
power you now have at your fingertips?
Tiny chips that compute at dock speeds approaching 50 MHz. Memory in millions of bytes that you
can hold in your hand. Enormous jobs done in minutes
on your desk instead of days down the hall.
All at afraction of the cost.
Emerson Electric is making that same kind of
revolution happen in the UPS equipment that protects
these computers from erratic electric power.
Technology innovations are enabling us to bring
costs down so low you simply can't afford not to have
UPS protection.
And not just for your larger computers and PC
network applications, but for every computer you own
down to the smallest PC.

Emerson is growing the broadest computer
power protection product line in the world. It now
ranges from internal board-level UPS' to massive
systems for supercomputers.
You buy UPS systems for reliability —to keep your
data secure, your people working and your computer
networks healthy Emerson UPS systems won't let
you down even when the power does.
And we're backing these new products with
new direct customer support and service nationwide,
new distribution channels, and most of all, our
energetic people.
That's Emerson UPS today Protecting the
computers you depend on. It's our only business.
Watch us fly.

EMERSON
UPS
We protect the ones you love.
For information on new products or on becoming adistributor, call 1-800-Back-UPS.
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LightSpeed 9624E
9600 baud modem

LightFax 9624
superior fax/modem

,

shipping $7.00

$799.00

$499.00

shipping $7.00

°True 9600 bps modem, V.32, full

°9600 baud fax compatible with all

duplex.

Group 3fax machines

°9600/4800/2400/1200/300 bps

2400 baud modem 100% HayesTN

°MNP Class 5error correction & data

compatible. Switch from fax to modem

compression for data flow up to

with one command

19.2 Kbps

°Excellent picture quality, superior to

°Fully CCITT V.32/V.22bis/V.22,

standard fax

Bell 212A/103J compliant.

°Fax directly from application or from

Auto speed detection

flexible text/graphics editor

°Extended AT command set

°Full status lights in fax or modem mode

°Non volatile memory storage

°Compatible with all PCs and MACs

Cable and software included (specify
PC or MAC)
°Synchronous and asynchronous
modes

-Powerful software for scheduled sending, broadcasting, file queuing etc.
°Complete with fax and modem software and cable (s pecif yPC or MAC)

Never buy another ribbon!
with Maclnker

Re-ink
ANY
fabric
ribbon

ver 100,000 sold

oUniversal Cartridge Maclnker reinks most cartridges with appropriate adapter. Universal Spool
Maclnker re-inks all spools

shipping $4.50

'Operation is very simple and automatic
rExtra dark, lubricated ink yields
better than new print quality
'Ink's cooling and lubricating effect
extends printhead life
Average cartridge can be re-inked
60-100 times at 5cents/re-inking
•Multicolor Adapters for multiband
cartridges (Rainbow, lmagewriter,
Epson, NECs, Okidata etc.)
Dedicated Maclnkers available for
special cartridges and Band Printers
Customers vary from individuals to
Fortune 500 Corporations, reporting documented savings of
$30,000/year with Maclnker

Universal Cartridge Maclnker
shown with Epson cartridge

$68.50

Universal Cartridge Maclnker
68.50
Multicolor Adapter (specify printer)
40.00
Epson only Maclnker mod. 271EP
42.00
lmagewr. only Maclnker mod. 234 IM 42.00
Universal Spool Maclnker
68.50
Heat Transfer Adapter
25.00
Extra Ink bottle, black ....3.00 pint
18.50
Colored ink bottle
4.00 ex. reservoir. 5.00
All Maclnkers delivered complete with bottle of ink, ink
meter, reservoir, reservoir cover.
Go color !! Single & multicolor, standard and heat
transfer cartridges available: red, green, blue, brown,
purple, yellow, orange, white, silver and gold. Indelible
and OCR ink cartridges available.

Call for free catalog

Satisfaction or 30 day refund -Immediate shipment -Major credit cards -POs from national accounts

Computer Friends, Inc.

Order Toll Free 1-800-547-3303

14250 NW Science Park Dr.
Portland OR 97229

in Oregon (503)626-2291
fax (503)643-5379
telex 4949559 CF
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program that it started executing. Lotus
1-2-3, for example, could not change
dBASE's priority unless 1-2-3 had actually started dBASE on your system—not
alikely prospect. The only program that
could change every program's priority is
the first OS/2 program, the Presentation
Manager, which leads me to the following gripe.
The Task Manager window lets you
see some of the programs that are running on your system. You can even terminate aprogram from the Task Manager.
Why can't you view and change aprogram's priority? It can't be that hard to
rewrite the Task Manager so that you see
all programs running, not some of them,
and to allow user manipulation of program priorities. Something simple and
mouse-oriented would be a tremendous
boon to OS/2's power. Heck, you can do
it with Unix, why not with OS/2?
And applications developers, you're
just as guilty. Remember that any application can change its own priority. Why
not include it as auser-adjustable parameter? The only OS/2 application that I
know of that does this is one of the least
expensive, the Logicomm communications program that I've mentioned before. Logicomm lets you change the priority of the system while in the process of
file transfer. Why no others? End of
gripe.
An Update
Isee that I'm almost out of space. Before
Iconclude, however, here's aBIOS update. Imentioned months ago that the
AMI BIOS won't run OS/2. Since then
(as several readers have let me know—I'd
already heard, but thank you to all who
wrote), AMI has remedied the problem.
The latest AMI BIOS runs OS/2 with no
troubles. And if you have aclone that just
won't run IBM's OS/2, you might try
AST Research's OS/2 1.1. It seems more
forgiving than other vendors' OS/2s. I
run it on an old Micronics motherboard
that seems unable to run any other version of OS/2.
Coming up: a program to exercise
OS/2's priority-adjustment features, the
High Performance File System stuff, and
more on applications. •
Mark J. Minasi is amanaging partner at
Moulton, Minasi & Company, a Columbia, Maryland, firm specializing in technical seminars. He can be reached on
BIX as "mjminasi."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

Our Printer Sharing Unit
Does Networking!
it_We also have automatic switches, code-

An Integrated Solution

MasterLink

utility diskette for PCs

Take our Master Switch "" ,
asophisticated

comes with every unit and unleashes the

activated switches, buffers, converters,

sharing device, combine it with MasterNet —

power of the switch with its memory-resident

cables, protocol converters, multiplexers,

networking software for PCs, and you've

access to the commands and menus.

line drivers, and other products.

got an integrated solution for printer and

Other Products

Commitment to Excellence

plotter sharing, file transfer, electronic mail,

We have afull line of connectivity solutions.

At Rose Electronics, we're not satisfied

and a lot more. Of course you can also

If you just want printer sharing, we've got

until you're satisf ed. That's why we have

share modems, minis, and mainframes or

thousands of customers around the world

access the network remotely. Installation

including large, --iedium, and small

and operation is very simple.

businesses, factories, stores, educational
nstitutions, and Federal, state, and local

Versatile
Or you can use the Master Switch to

governments. We back our products with

link any computer or peripheral with aserial

full technical support, aone-year warranty,

or parallel interface. The switch accepts

and a thirty-day money-back guarantee.

over 20 commands for controlling the flow
of data. It may be operated automatically,
by command, or with interactive menus. Its
buffer is expandable to one megabyte and
holds up to 64 simultaneous jobs. The

rjR0SE
! ELECTRONICS

eue et Zade
P.O.

Box

742571

•

Houston,

Texas

77274

• Tel

Call now for literature or
more information.

(800) 333-9343

eteet ceweftate,t
(713)

933-7673
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• FAX

(713)

933-0044

• Telex
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"When Fosberry said aPS/2 with Micro Channel
would let him juggle ten things at once
and still have time to break for lunch, he meant it."

weee„
How're you going to do it?
These days, no matter what size your company, you've got to be able
to keep alot of balls in the air to stay competitive.

The Genius Of Micro Channel. Which is why IBM
developed the Personal System/2® with Micro Channel': Micro Channel
can support multiple operating microprocessors. So you can, for
example, separately manage peripherals, while freeing up the main processor to crunch numbers. Abus master can even be sending afax
while another manages traffic on anetwork, all with greater reliability.
Naturally, every PS/2® with Micro Channel runs DOS and OS/2':
So with OS/2 Presentation Manager', you can do multiple tasks concurIBM, Personal System/2 and PS/2 are registered trademarks and OS/2, Presentation Manager and Micro Channel are trademarks of International Bus,' less Machines Corporation. C) 1989 IBM Corp

•-•sle

PS/2 it!
rently, all with an easy-to-use graphical interface. What's more,
with Micro Channel, there are no DIP switches to set, for
simpler, more reliable installation. You can fmd and reset cards
anywhere in the network—right from your desk!
2w
of
mes
to m
tiage
nntahe PS/2
hamwma
Solution
and
Issoftware,
tion, jobs, hardware
ith
Micro Channel. Contact your IBM Authorized Dealer
or IBM marketing representative. For adealer near you,
call 1800 IBM-2468, ext. 142. You'll learn
there's almost nothing you can't do if you PS/2 it!
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The Only Character
Recognition System

That Outperforms Ours
Nature's character recognition system can be
trained to read any language. Flagstaff Engineering's SPOT OCR Text Reader is also trainable.
It has read text printed in thousands of typefaces
in over 130 different languages!
The SPOT OCR Text Reader works just like a
typist who reads apage, then uses akeyboard
to transfer the information on the page into a
computer file—except SPOT uses ascanner for
eyes and outputs the text directly into standard
text files. SPOT is also faster. It can read up to
35 characters per second on a16MHz AT, and
up to 65 characters per second on a 25MHz
machine (that's 780 words per minute). SPOT
supports most major makes of scanners.
Using sophisticated statistical techniques,
SPOT recognizes characters like the brain does:
by examining their shape and context. Like
nature's original, SPOT is very flexible. It can
glance over an entire page or zoom in on a
few lines of text. SPOT can read newspapers,

magazines, books, manuals, invoices, contracts,
government documents, columns, tables ...just
about any printed text. And SPOT keeps getting
better. The new Version 3.0 is faster, more
accurate, easier to use, and better documented
than its predecessors.
Since 1982, Flagstaff Engineering has provided
visionary data conversion solutions for thousands of companies worldwide. SPOT is already
increasing productivity and making life easier for
many publishers and researchers, accountants
and telemarketers, medical and legal offices,
archival and transcription services.
Wouldn't your business benefit from fast,
accurate, and low-cost OCR software? Give us
acall and let our application specialists explain
how you can save time and money with SPOT,
the OCR text-entry solution.

Join Flagstaff Engineering's
BIX conference: flageng

lie

FLAGSTAFF
ENGINEERING

Helping People Read a World of Information

\„..,..SYNTACTIC PATTERN CPT1CAL TRANSLATOR

Circle 138 on Reader Service Card

1120 Kaibab Lane • Flagstaff, AZ 86001
602-779-3341 • FAX 602-779-5998
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Barry Nance

EVERYONE
INTO THE POOL
Making sense out of
asynchronous gateways

L

AN gateways come in many different varieties, but the most
common are asynchronous gateways, or "modem pooling" devices used over dial-up lines.
In most asynchronous gateways, one or
more computers act as the communications server, or gateway device. They
contain the shareable communications
hardware, along with special communications software that acts as atwo-way
link between the other LAN workstations and the communications hardware.
Most often, this link uses NetBIOS to
route workstation communications data
to and from the actual communications
hardware. On the workstation side,
something other than the usual standalone communications software is required—the technique of talking directly
to a communications interface adapter
won't work in a gateway environment,
since the workstations don't have any
communications hardware of their own.
Dedicating Resources
The gateway computer is often dedicated
to the task of managing communications
links and may service multiple ports and
modems. Some gateway implementations, however, are nondedicated, so you
can use the gateway computer as aregular workstation.
Dedicated gateways typically display a
"control panel" on the screen that shows
current call status and session usage information. A menu or command-line interface provides the ability to perform
functions like forcing disconnection of
an orphaned session or, if multiple lines
exist, taking amodem out of service by
disabling one of the serial ports. The
software may also be able to keep alog of
communications activity that you can use
ILLUSTRATION: JANE FLYNN © 1989

for departmental accounting and troubleshooting.
A nondedicated gateway computer
usually uses aTSR program that operates
in the background. The gateway software
can't take up much memory, because the
computer will also be used as anormal
work station.
The gateway software also has to be
well-behaved; unfortunately, most TSR
programs fare badly on aLAN. The software must also be bug-free, because a
system crash not only will kill the communications session but will affect the
workstation user as well. Finally, the
gateway software has to be time-critical:
It can't soak up too much of the CPU, it
can't lose characters, it has to prevent interrupt latency (i.e., failing to handle a
subsequent interrupt because the servicing of the current interrupt takes place
with interrupts masked), and it must handle the possibility of reentrancy (this
happens, for example, when the same
gateway software services multiple corn-

munications ports, and portions of the
software are common to both ports; if the
common code is executing when anew
interrupt occurs and the new interrupt
also needs to execute that common code,
the code must be written to be reenterable). These are formidable issues for a
personal computer.
Inside the Gateway
In a nutshell, here's how gateway software works. On start-up, the software
initializes the COM ports and resets the
modems. It establishes a unique name
for itself on the LAN by performing a
NetBIOS Add Naine call. If the gateway
serves multiple ports, it may take the approach of establishing aunique name for
each port. The application then makes itself available by issuing aListen command to NetBIOS for each unique name.
In a dedicated gateway, the gateway
computer is idle while Listen commands are outstanding. Only when a
continued
NOVEMBER 1989 •BYTE
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workstation issues aNetBIOS Call command to agateway's unique name does it
go to work.
In anondedicated (background) gateway, the DOS prompt reappears once
you've loaded the gateway software, and
you can run other applications. The gateway software uses the NetBIOS "no
wait" option on its Listen command,
along with the Post address of aroutine to
handle a Call from aworkstation, and
thus it can relinquish control of the computer until activated by another computer's Call. This means that each Call
will interrupt applications running in the
foreground on the gateway computer.
The routine at the Post address takes control, saves the caller's name and the NetBIOS-assigned Local Session Number,
and sets up aReceive Network Control
Block containing the Post address of a
routine to handle messages sent from the
workstation. The gateway software then
performs aReturn -From -Interrupt instruction to allow the application in the
foreground to continue. If the program is
written properly, the person using the
gateway compute/ as aworkstation never
notices that the computer's serial ports

IN SOME
WAYS
WE DON'T
STACK UP

are being shared.
Similar processing takes place in a
dedicated gateway, and it may even use
the no-wait option on the Listen command. If so, the software monitors the
Final-Return-Code field of the Network
Control Block to determine when the
command is complete. The difference is
that the dedicated gateway software
doesn't have to worry about coexisting
with other applications. However, both
the nondedicated and the more sophisticated dedicated gateways have characteristics that make them multithreaded.
In dedicated and nondedicated gateways, once you've created a NetBIOS
session, the dialogue consists of the
workstation asking the gateway, "Do you
have characters you've received from the
modem?," "Is the carrier still active?,"
or "Can you send these characters
through the modem?" The gateway processes each of these messages by honoring the request and sending back received characters and aresult code.
Stand-alone communications programs typically poll the keyboard and
serial port in atight loop: "Is there akeyboard character Ishould send to the

FROM 6REMOTE PCs

MODEMS

P

°31

t
--"
—`
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IN SOME
WAYS
WE DO!

modem? If not, is there an incoming
serial port character Ishould show on the
screen? OK, go back and check the keyboard again." As you can imagine, the
polling of the serial port (or, more accurately, the buffer of received characters)
happens many times per second.
If, in a gateway environment, each
workstation sent its polling request to the
gateway as aNetBIOS message, the LAN
would begin to creak and groan under the
strain. A better approach is to have the
workstation and gateway be a little
smarter than the average stand-alone
communications package. The workstation sends amessage containing the entire dialing command and phone number. It also issues asingle "Any incoming characters?" request and assumes
that there aren't any until the gateway replies with a message packet containing
one or more received characters. If
you're sending multiple characters
across the line, as in the case of an XMODEM file transfer, the workstation
sends each data block of characters as a
single NetBIOS message. Reporting a
lost carrier is the responsibility of the

QL 1002 2PCs per board

continued
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Remote Communications Made Easy
The QL 1000 PC-on-a-board Series is the elegant, low-cost alternative to standalone dial-in,
dial-out communication servers for Novell NetWare and CBIS Network-OS networks.
Instead of dedicating noisy, bulky standalone PCs to specific network tasks, QL 1000 Series
computers-on-a-card install neatly inside the fileserver chassis — not visible, but ready to process tasks upon demand.
Each user's processor, memory and I/O are on an AT bus based add-in board. Data travels at
bus speed. Compatible with Ethernet, ARCnet, or Token Ring.
By using QL 1000 boards, you don't need astack of money AND astack of PCs to install
remote communications and high speed networking.

11111111111111111111M

Novell Net Ware satrademark ot Novell Inc
COIS Network OS 's a 'ademan of COIS. Inc

NETWORK CONTROLLFR IN EACH PC
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HUB

Cubit, Corporate Offices

Call 1-800-648-2130
for details

• 2800 Lockheed Way, Carson (it1, Nesada 89706
Tel (702) 884-7611*f.. 17021882-2407

ECUBIX
CORPORATION

Circle 100 on Reader Service Card (DEALERS: 101)

Is this your only route to
mainframe information?
.c MITOIMIE RIM s.

< 1 > LOAD PC WORD PROCESSING
< 2 > TRANSFER FILES!
< 3 > MCI

namunc

MAIL

< I > VIEW WEEKLY SALES GRAPH

=11

Escape to Autoware: NOW!
When you need mainframe access, why
endure afrustrating labyrinth of screens?
Especially when Attachmate software delivers
simple single-menu access.
It frees you to select E-mail, transfer files
and retrieve data with single-keystroke ease. It's
so automated, we call it Autoware. So fast,

we had to call it NOW!
NOW! lets you customize menus for
specific procedures or applications, such as

Atta

mate

unattended file transfer. Within minutes, even
non-programmers can automate most repetitive
mainframe chores.
Make mainframe access adirect path, not
amindless maze. Let Autoware do the work for
you—NOW! Call br your free demo disk:
800-426-6283.

AmachmateCommtion 13231 SE. 36th Street Bellevue, W08006 (206)644-4010
NOW! and Anoware are trademarks of A!
nachmate Corporation

Circle 45 on Reader Service Card

NETWORKS

gateway software; it's not apolling funcNetBIOS emulators allow command-line
tion within the workstation.
parameters.
LAN communications software on
If you're in the midst of acommunicaboth the workstation and gateway have to
tions session through a gateway and
deal with NetBIOS return codes and unsomeone accidentally reboots the gateusual error conditions not found in a way or kicks its power cord, you'll get an
stand-alone environment. For example,
error message and lose the connection.
what should agateway do if it has an acSince the gateway is out of sight sometive, carrier-present communications
where, error messages usually mean that
session with a remote computer and it
it's time to get up and take awalk to see
suddenly finds that the workstation that
what's happening. Unless it's only for
it's serving is no longer talking back?
occasional dial-out use, agateway should
The programmer must decide whether
receive some of the same security prethe gateway software should hang up or
cautions you give to file servers. These
wait for the workstation to resume the
include physical isolation from the nordialogue.
mal work area, asign near the machine
warning people to avoid rebooting the
Troubleshooting
gateway, and awritten, posted procedure
Some problems with gateway computers
for starting the LAN that also contains
are easy to pinpoint. If usage increases,
directions for activating the gateway
you may have to add more capacity in the
computer.
form of additional modems or gateway
machines. Other problems are more
Selecting aProduct
subtle. A gateway may be capable of If you decide to add agateway to your
managing multiple NetBIOS sessions
LAN, you almost certainly won't be able
with multiple workstations, but you may
to go down to the local computer store to
need to increase the default NetBIOS sessee demonstrations of each of the types of
sion limit (commonly six sessions) on the
gateways. Although LANs are proliferatgateway computer. Fortunately, most
ing rapidly, LAN products like gateways

aren't yet considered off-the-shelf items.
A good place to start your research is
with the manufacturer of your particular
LAN hardware and software. The vendor
will have its own gateway product or will
recommend athird-party package.
The next step is to know what questions to ask. For instance, can you configure the software for dedicated or nondedicated operation? Can you use your
existing communications software with
the gateway, or will you need to buy new
software? How many users does the software license allow? Does the software
support terminal emulation, file transfers, scripts, and macros? Does the communications server support NetBIOS?
XNS? IPX?
Only when you have fully defined
your requirements can you select aproduct that's right for you. •
Barry Nance works in the R&D department at Programming Resources Co. in
Hartford, Connecticut. He can be
reached on BIX as "barryn."
Your questions and comments are welcome. Write to: FAitor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.

THE SMART ETHERNET CONNECTION
10Mbps over unshielded Twisted-Pair Wiring
The Quick-Net 3000 Ethernet Series from Intellicom provides Novell Netware ,3Com3+Share
and IBM PC Networking compatibility with unshielded twisted-pair wiring operation at 10Mbps.
Complete integrated solution for XT, AT, PS/2 or MACII computers or compatibles.

-e;

▪

Total compatibility with Standard or Thin Ethernet coax based
LAN's. Expand your network or establish anew one using our
twisted-pair wiring solution with no performance degradation.

I

Complete range of Industry compatible Media Access Units/
Network adapter cards available to establish star-based network topologies using low-cost telephone wiring; IBM® Type 3
or AT&T® POS cabling.

I

The Quick-net solution is cost effective for both small and large
networks offering full compatibility with most popular network
operating systems.

▪

MAU's located on each building floor inter-connect via an Ethernet 10Mbps coax backbone. Connect up to 256 PC's on a
single coax cable using multiple AMU's. Installation is easy as
plugging in atelephone.

Intellicom is an established manufacturer of high performance communication products with over 75,000 units installed worldwide. The
Quick-net 3000 series is simply the best way to establish alow cost and
flexible 10Mbps twisted-pair Ethernet LAN.
Call or write Now, and let us share our extensive networking expertise
with you to meet your networking needs today, and into the future.
NOvell and Netwere are trademarks of Novell 3Cont.3. Share
atrademark of 3Com Caporal,. IBM IBM PC o oPS/2 and
PC Network Program are trademargs of Inteatfonal
rn
Busoness Machnes Comore,. MAC h, atrademark
404e Computers. MC Ethernet a atrademark of Xerox Comoratfon Ou,ck nef,s0 10adema,koflnfrlkcom too
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DtstrOutor, VAR, System Integrator & Dealer no:tortes welcome

9259 Eton Avenue,
Chatsworth, California 91311
Telephone: (818) 882-8877
Toll Free (800) 992-2882
FAX (818) 882-2404

Intellicom
The Smart Solution

..AmLAI CDC.
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PC BRAND

Chosen#1For
Customer
Service and
Support.
"PC BRAND is the LL Bean of the personal
computer mail order.
PC BRAND wants no unhappy customers,
and it's service and support policies help to
insure that."

-Personal Computing's 10 Best Mail
Order Coin panics ,Feb, 1989

PC BRAND offers
you more...
Welcome to PC Brand. Your
first place to shop. Your best
place to shop for top quality
IBM compatible systems,
custom configured to your
exact specifications, and
thousands of quality name
brand peripherals and
accessories.
Choose from over 10,000
items in stock... all at
unbeatable prices!

Free Freight,
Toll-Free Support,
5-Year Warranty
and more...
Everyone promises you
great service. We deliver the
tangibles.
Free freight •Fast delivery
•No credit card surcharges
•A 30-day Money-Back Guarantee on every system we sell
•Toll-Free Customer Service
andTechnical Support that
will stay with you until your
questions are answered and
your problem is solved
•And our exclusive 5-Year
Warranty on all PC Brand
products, call for details.

Call PC Brand today.
For the best selection...
the best products...at the best
price, you can't do better than
PC Brand.
Call PC Brand today!
TURN PAGE
FOR PC BRAND SYSTEMS
...AND NAME BRAND
PERIPHERALS

Circle 296 on Reader Service Card

Outstanding Quality
PC BRAND Chosen #1 For Customer Service and Support.
"PC BRAND is the LL Bean of the personal computer mail order...PC BRAND wants
no unhappy customers, and it's service and support policies help to insure that."
-Personal Computing's 10 Best Mail Order Companies, Feb, 1989

PC BRAND

PC BRAND 286/12

Your Best Choice
for Quality Systems
Toll-Free Support
Toll-Free Service
Free Freight
5-Year Warranty

$799

Now Using C & T
"Neat" Chip Set

row
61.1•11.! 61.161

!

12 MHz Clock, Zero Wait Operation,
Norton SI 15.3 •Landmarle. Speed 15.1MHz

PC 98011. INC

512K, 1.2MB or 1.44MB Drive, 101- Keyboard
Standard System Features:
•80286-12 Processor Operating at 12MHz with Zero Wait States

.11111111111111111111111111111111

delivering 15.1MHz Effective Throughput
•512K RAM expandable to 4MB on the System board using
256K or 1MB 100ns RAM
•1.2MB 5.25" or 1.44MB 3.5 Diskette Drive

"F--

•1:1 Interleaving Dual Hard Drive/Floppy Drive Controller
•Enhanced 101-key AT Style Keyboard
•High Capacity System Power supply

PCV20 AD-II

$539

15 MHz Throughput in an XT. Norton SI 4.0
512K, 360K Drive, 84-Keyboard

NOVELL, 3COM and PCNET compatibility

with older peripherals or faster I/O for newer devices

•512K RAM standard. Expandable to 640KB

•8Slot motherboard design <5 16Bit & 38Bi0
•Medium foot print case with 5Disk Drive bays

•One 360K Floppy Drive • 84-key AT Style Keyboard

Options:

•8Slots. Serial, Parallel, Game Ports, and Clock Standard

• Factory Installed RAM Upgrades

•AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs.
Accomodates up to 4HH Mass Storage devices

•Custom configurations w/Name Brand peripherals of your choice
•Compaq® Style LCD or Plasma Portable

•Set-up & Operating instructions.

•Mini Size Tower Came

Standard Pre-Built Configurations:

Standard Pre-Built Configurations:

PCV20 AD-II With 512K, Hard Disk Drive, Monitor & Video Card
2Floppy

•AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX,

•User configurable I/O timing permitting compatible operation

•10MHz Nec V20 CPU with 1.5 times the power of the 8088!

1Floppy

•80287 Co-Processor Support

•Built-in System Board LIM 4.0 EMS hardware drivers

Standard System Features:

%,,',.--P............„..

•Real Time Clock/Calendar with 5Year Battery

40MB-45MS

66M8-25MS

286/12 With 512K, Hard Disk Drive, Monitor & Video Card
---..._C
...!
....
ives
Video

40MB-45MS
1:1 RLL

66MB-25MS
kl RLL

7IMB-18MS
1.1MFM

110MB-25M5
1:1 RLL

Mono

$664

$739

$944

$1094

Mono

$1207

$1432

$1572

$1672

VGA/Mono

$824

$899

$1104

$1254

VGA/Mono

$1402

$1627

$1767

$1867

EGA

$1004

$1079

$1284

$1434

EGA

$1547

$1772

$1912

$2012

VGA/Color

$1054

$1129

$1334

$1484

VGA/16Bit

$1637

$1862

$2002

$2102
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Unbelievable Price
PC BRAND 286/20

$999

PC BRAND 386/SX-16 $1099

Ideal Novell Server!

20 MHz Clock, Zero Wait Operation
Norton SI 23.0 .Landmark- 26.7mHz
512K, 1.2MB or 1.44MB Drive, 101-Keyboard
Standard System Features:
•80286 Processor Operating at 20MHz w/Zero Wait States in
interleave mode delivering 27MHz Effective Throughput
•512K RAM expandable to 8MB on the System board using 256K
and/or 1MB 10Ons RAM

4111•1111i

16 MHz Clock, Zero Wait Operation
NortonSI 18.7 .Landmark- 18.3mHz
512K, 1.2MB or 1.44MB Drive, 101-Keyboard
Standard System Features:
•80386SX Processor Operating at 16MHz delivering 18MHz
Effective Throughput

•à.2MB 5.25" or 1.44MB 3.5" Diskette Drive

•512K RAM expandable to 8MB on the System board using 256K

•1:1 Interleaving Dual Hard Drive/Floppy Drive controller

and/or 1MB 8Ons RAM

•Enhanced 101-key AT Style Keyboard

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive

•High Capacity 200 Watt System Power Supply

•1:1 Interleaving Dual Hard Drive/Floppy Drive controller

•Real Time Clock/Calendar with 5Year Battery

•Enhanced 101-key AT Style Keyboard

•80287 Co-Processor Support

•High Capacity 200 Watt System Power Supply

•AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX,

•Real Time Clock/Calendar with 5Year Battery

NOVELL, 3COM, and PCNET compatibility

•80387SX Co-Processor Support

•Built-in System Board LIM 4.0 EMS hardware drivers

•AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX,

•User configurable I/O timing permitting compatible operation
with older peripherals or faster I/O for newer devices

NOVELL, 3COM, and PCNET compatibility
•8Slot motherboard design (516Bit & 38Bit)

•8Slot motherboard design (516Bit & 38Bit)

•Medium foot print case with 5Disk Drive bays

•Medium foot print case with 5Disk Drive bays

(Shown with optional Mini Size Tower e Case)

Options:

Options:

•Mini Size Tower 0 Case •Factory Installed RAM Upgrades

•Mini Size Tower e Case • Factory Installed RAM Upgrades

•Custom configurations w/Name Brand peripherals of your choice

•Custom configurations w/Name Brand peripherals of your choice

•Compaq® Style LCD or Plasma Portable

•Compaq® Style LCD or Plasma Portable

Standard Pre-Built Configurations:

Standard Pre-Built Configurations:

286/20 w/512K, Hard Disk Drive, Monitor & Video Card
Drives

40MB-45MS 66MB-25MS

71MB-18MS 110M13.25MS

150-17MS

1:1 MFM

1:1 RLL

320-16MS

1:1 ESDI

1:1 ESDI

1:1RLL

1:1 RLL

Mono

$1407

$1632

$1737

$1862

$2357

$2817

VGA/Nkmo

$1602

$1827

$1932

$2057

$2552

$3012

EGA

$1747

$1972

$2077

$2202

$2697

$3157

VGA/16Bit

$1837

$2062

$2167

$2292

$2787

$3247

386SX-16 w/512K, Hard Disk Drive, Monitor & Video Card
'''''....“
.
2............_
rives

40MB-45MS

71MB-18MS

110MB-28MS

150-17MS

320-16MS

1:1 MFM

1:1 RLL

1:1 ESDI

1:1 ESDI

$1732

$1837

$1962

$2457

$2917

$1702

$1927

$2032

$2157

$2652

$3112

EGA

$1847

$2072

$2177

$2302

$2797

$3257

VGA/16Bit

$1937

$2162

$2267

$2392

$2887

$3347

66M8-25MS

1:1RLL

1:1 RLL

Mono

$1507

VGA/Mono

Video

TURN PAGE FOR MORE PC BRAND SYSTEMS...
FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING l'AGES...

To Order Ca111-800-PC BRAND

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours S'S leN

PC Brand, Inc.954 W. Washington St., Chicago, IL.60607 Intl Faxd 312-226-6841 Intl Voiced 312-226-5200. Open Mon .thru Fri.:8am to 8pm Central .MasterC;rd,
VISA, Disawer, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV BYTE 14-11
Circle 297 on Reader Service Card
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Amazing Performance
"Faster Than aSpeeding Bullet!"
Cover Story Nov, 1988

"PC Brand offers the best low cost alternative around"
PC Magazine

LPC
_ BRAND 386/20 $1489

Feb.14,1989

PC BRAND 386/25

$1689

Memo

L1. ,

t

25 MHz Clock, Zero Wait Operation
Norton SI 28.2 •Landmark Speed 33.6MHz
Norton SI 31.6 •Landmark Speed 435 w/Cache

20 MHz Clock, Zero Wait Operation
Norton SI 23.0 •Landmark Speed 26.1MHz
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard

1024K, 1.2MB or 1.44MB Drive, 101-Keyboard
Standard System Features:
•Intel 80386 Processor Operating at 25MHz with Zero Wait States in

Standard System Features:
•True 20MHZ Intel 80386-20 CPU Operating with Zero Wait States
delivering up to 26.1MHz Effective Throughput
•1024K RAM standard expandable to 16MB using 256K and/or
1MB 100ns RAM
•1.2MB 5.25" or 1.44MB 3.5" Diskette Drive
•1:1 Interleaving Dual Hard Drive/Floppy Drive controller,
977.6 KB/SEC Caching Controller w/ESDI Configurations
•Enhanced 101-key AT Style Keyboard

interleave mode delivering 34 to 44 MHz Effective Throughput
•1024K RAM standard expandable to 16MB using 256K and/or
1MB RAM
•1.2MB 5.25" or 1.44MB 3.5" Diskette Drive
•1:1 Interleaving Dual Hard Drive/Floppy Drive controller,
977.6 KB/SEC Caching Controller w/ESDI Configurations
•Enhanced 101-key AT Style Keyboard
•High Capacity 200 Watt System Power Supply
•Real Time Clock/Calendar with 5Year Battery

•High Capacity 200 Watt System Power Supply

•80287, 80387 or Weitek Co-Processor Support

•Real Time Clock/Calendar with 5Year Battery

•Industry Standard BIOS with full MS/DOS, OS/2, XENIX, UNIX,

•80287, 80387 Co-Processor Support

NOVELL, 3COM and PCNET compatibility

•AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX,

•User configurable I/O timing permitting compatible operation

NOVELL, 3COM and PCNET compatibility

with older peripherals or faster I/O for newer devices
•8Slot motherboard design

•8Slot motherboard design (5 16Bit & 38Bit)
•Medium foot print case with 5Disk Drive bays

•Medium foot print case with 5Disk Drive bays (Full size case w/cache)

Options:

Options:

• Full or Mini Size Tower eCase
•Custom configurations w/Name Brand peripherals of your choice
•Compaq® Style LCD or Plasma Portable • Weitek Co-processor
Standard Pre-Built Configurations:

•32KB or 64KB Cache Processor •Weitek Co-processor *Tower OCase
•Custom configurations w/Name Brand peripherals of your choice
•Compaq® Style LCD or Plasma Portable • 8MB 32Bit RAM Card
Standard Pre-Built Configurations:

386/20 With 1024K, Hard Disk Drive, Monitor & Video Card
' '",.......D. .....,
rives

Video

.....

Mono

40MB-45MS
1:1 MFM

$1995

66685-25MS
l'IRLL

$2095

71MB-18MS
11 MFM

$2220

110-25MS

150.12545

320-16MS

1:1 RLL

1:1ESDI

1:1ESDI

$2330

$2860

$3305

386/25 With Hard Disk Drive, Monitor & Video Card
Dri es
Video

Mono

40MB-45MS 66MB-25M5
1:1MFM

EIRLL

$2182

$2332

71MB-18MS

110MB-25MS

150-17MS

320-16MS

1:1 MFM

1:1RLL

LIESDI

1:1ESDI

$2462

$2592

$3162

$3412

VGA/Mono

$2170

$2270

$2395

$2505

$3035

$3480

EGA

$2280

$2380

WA/Mono

$2505

$2387

$2615

$2537

$3145

$2667

$3590

$2797

$3367

$3617

EGA

$2595

$2502

$2705

$2652

$2782

$3235

$2912

$3680

$3482

$3732

$2,577

$2727

$2857

$2987

$3557

$3807

VGA/16Bit
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$2370

$2470
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VGA/16Bit

CRT display is courtesy of RIX Softworks,Inc. Irvine, CA.

Exceptional Support
386/33 CACHE

PC BRAND

$2799
Worlds Fastest
Personal Computer!

YourBestChoice
for Quality Systems
Toll-Free Support
Toll-Free Service
Free Freight
5-Year Warranty
286/386 PORTABLES

33 MHz Clock, Zero Wait Operation
Norton SI 45.9. Landmark 58.7MHz w/32K or 64K Cache
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard
Standard System Features:
*True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States
Delivering up to 58.7 MHz Effective Throughput
•Intel 82385-33 Cache Processor with 32K 25NS Static RAM Standard,

from

$1745

286 & 386 Systems
.512K,1.2MB Drive,
Combo Controller,
LCD Backlit Display
Optional VGA
Plasma Display

Field Upgradable to 64K
•1024K RAM Standard Expandable to 16MB
• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive
•1:1 Interleaving Dual Hard Drive/Floppy Drive Controller,
977.6 KB/SEC Caching Controller w/ESDI Configurations

All feature:
•640 x400 Backlit
Supertwist LCD by TOSHIBA

•Enhanced 101-key AT Style Keyboard

(VGA 16 Grey Scale Plasma version Now Available)

•High Capacity 200 Watt System Power Supply

•Monographic Br Color operating

•Real Time Clock/Calendar with 5Year Battery

modes, VGA Optional

•80387 or Weitek Co-Processor support
•Phoenix BIOS With Full MS/DOS, OS/2, XENIX, UNIX, NOVELL,

•External Monitor Support
•2Available expansion slots

3COM and PCNET compatibility

•86-key keyboard

•8Slot motherboard design

•Accomodates two 5.25" or

•Full size case with 5Disk Drive bays
(Shown with Optional Full Size Tower

3.5" Floppy/Hard Disk Drives

Case)

•200 Watt 112/220 Autoswitch Power

Options:
•Custom configurations w/Name Brand peripherals of your choice
•Weitek Co-Processor •Tower e
Case •Factory Raro Upgrades

•Serial, Parallel, Game Port, Clock/
Calendar Standard
Standard Pre-Built Configurations:

Standard Pre-Built Configurations:

Portable System Processor and Drive Options

386/33 With Hard Disk Drive, Monitor & Video Card
*,,,,,
Vides
Vid

Mono

40M8-45M5

66643-25ms

1:1 MFM

11 RLL

1:1 MFM

1:1RLL

$3259

$3454

$3554

$3679

7164B-ISMS

110MB-25MS 150MB-17MS 320MB-1 EMS
1:11ESDI

$4124

11 ESDI

$4634

‘CA/tvlono

$3454

$3649

$3749

$3874

$4319

$4829

EGA

$3599

$3794

$3894

$4019

$4464

$4974

VGA/168it

$3689

$3884

$3984

$4109

$4554

$5064

+Norton SI 3.0

CRT display is courtesy of RIX Softworks,Inc. Irvine, CA

cer".0

286-12

286-20

386/SX-16

386-20

386-25

$2595

$2795

1Floppy

$1745

$1945

$2045

40MB

$2175

$2375

$2475

$3025

$3225

66MB

$2275

$2475

$2575

$3125

$3325

150MB

$3140

$3340

$3440

$3990

$4190

386/20 and 386/25 Systems come with 1024K.

SAVE ON NAME BRAND PERIPHERALS... .SEE OUR AD ON FOLLOWING PAGES...

To Order Ca111-800-PC BRAND
(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours
PC Brand, Inc.954 W. Washington St., Chicago, I
L.60607
Fax# 312-226-6841 Intl Voice# 312-226-5200. Open Mon lieu Fri.:8am to 8pm Central .
MasterCard,
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV BYTE 1441
Circle 298 on Reader Service Card
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Shop PC Brand Today.
MODEMS

LAPTOP COMPUTERS*
NEC
Multispeed HD
Ultralite w /1MB
TOSHIBA
1000; 512K, 80088, 1FDD
1600 BACKLIT, 80086-12, 1MG, 20MB HD,FDD
3100E GAS PLASMA 80086-I2, MD, 20MB HD, FDD
3200; EGA, 80286-12, 1MB, 40MB HD, FDD
5200/40 VGA, 80386-20, 2MB, 40MB HD, FDD,
ZENITH
Supersport 286,20Meg
Supersport 286,40Meg
Supersport 88, 20Meg

$1995
Call
$679
3240
2805
3595
6115
Call
Call
Call

Other Makes and Models Call

MONITORS*
MAGNAVOX
7BM623 12" Amber TTL Monochrome
$79
7BM749 14" VGA White Flat tkrteit
135
CM8762 13" RGB (640x200) Color
230
CM9043 13" EGA (640x400) Color
339
9CM082 14" VGA (640x480) .31DP Color
415
MITSUBISHI
XC-1410 14" EGA (640x350)
$369
AUM-1381 14" Diamond Scan
499
HL6605 15" CAD Monitor
1295
HL6905 19" CAD Monitor
2325
NEC
Multisync 2A 14" (800x600) VGA
$499
Multisync GS 14" Mono
249
Multisync 3D 14" (1024x768) EGA/VGA 679
Multisync 4D 16" (1024x768) .28DP
Call
Multisync 5D 20" (1280x1024) .31DP
Call
PRINCETON GRAPHICS
Max 15 15" Multifreq. Monochrome
$249
Ultra 16 16" Multifreq. EGA/VGA
879
Ultrasync 14" Multifreq. EGA/VGA
520
PRINCETON PUBLISHING LABS
Multiview 15" Full Page Monitor w/adapt $890
RELISYS (Top Rated by Inforoorld and PC World)
RE-9513 14" VGA(720x480).3IDP Color
$369
SEIKO
CM1430 14" (1024x768) Dualfreq

NEC 14"Multisync 2A
600 Resolution Super VG

DVTC . xv-w/n&dr,un

2400ETC Internal Modem w/MNP5
2400ETC External Modem w/ MNP5
HAYES
1200B Int. w/Smartcom
2400B Int. w/Smartcom
1200 Ext. Modem
2400 Ext. Modem
PC BRAND 100% Hayes Compatible!
1200 Baud Internal w/Bitcom
1200 Baud External
2400 Baud Internal w/Bitcom
2400 Baud External
US ROBOTICS
Courier HST/9600
Courier V.32 9600 Baud Ext.w/MNP5
Courier HST Dual Standard Modem
Courier HST/IX 9600 Modem

$165
...205
$285
429
285
429
$49
70
89
129
$599
889
995
925

Internal Moderns
100% Hayes Compatible. Free Softwar
00BPS

•2400BPS

TAPE BACK-UP

SPECIAL

80/40MB Interna

FLOPPY DISK DRIVES:
360K 5.25" HH Black
720K 3.5" HH w/5.25" Mounting
1.2MB 5.25" HH Grey

$75
80
85

1.44MB 3.5"HH Grey w/5.25" Mounting 95
PS/2 FLOPPY DRIVES
CMS 5.25" 360K/PS/2 Ext.Roppy
$199
HARD DISK DRIVES:
IOMEGA
B120I Single 5.25" 20MB Int.
$765
B1441 Single 5.25" 44MB Int
995
B244X Dual 5.25" 44MB Ext
1995
MINISCRIBE
71MB 18MS M3085
$595
150MB 17MS M3180E ESDI 1/2 Hgt 1195
320MB 16MS M9380 ESDI Full Hgt
1550
640MB 16MS M9780 ESDI Full Hgt

2850

PRIAM
130MB 20MS ID130AT Full Height .... $1395
160MB 28MS ID160EC ESDI w/CNTRL 1650
330MB 20MS ID330PS INT. for PS/2 1895
330MB 20MS ID330EC ESDI w/CNTRL 2250
SEAGATE
20MB 65MS ST225 w/XT Controller
$249
20MB 65MS ST225
209
20MB 35MS ST125 w/XT Controller
299
20MB 35MS ST125
245
30MB 65MS ST238 w/XT Controller
269
30MB 35MS ST138
310
30MB 35MS ST138 w/XT Controller
355
40MB 28MS ST251-1
349
40MB 24MS ST151
419
80MB 28MS ST4096 Full Height
590
TOSHIBA
66MB 25MS MK134 RLL
429
110MB 25MS MK72 RLL
669
156MB 23MS MK-156FA ESDI Full Flgt ...1095
If the drive you require is not listed here please
contact our sales department for aquote!

TAPE BACKUPS

Uses DC2000 Series Micro Cartridges
'When usellalia45 Backup Software

$549

SONY
CPD1304 14".25DP(1024x768)Multiscan .$689
CPD1320 13" (640 x480) VGA
485
ZENITH
ZCM-1490 14" Flatscreen Enhanced
$619

174

DISK DRIVES

A.T.I.

VIDEO CARDS
ATI
VGA Wonder w/256K
VGA Wonder w/ 512K
PARADISE
Autoswitch 480 EGA
VGA+
VGA+ 16 16 Bit Version NEW
VGA Professional w/512K
PC BRAND
Mono Graphics w/Printer Port
Color Graphics w/Printer Port
EGA (640x480) Autoswitch
VGA
VGA 16 Bit
VIDEO SEVEN

$279
Call
$179
265
299
399
$55
49
135
159
195

Fastwrite VGA
VRAM VGA

$279
450

VRAM VGA w/512K

Call

60MB Archive Int. or Ext. w/Cntrl.....$590
60MB Maynard Maynstream Portable 889
150MB Archive Internal
925
150MB Archive External
1250
150MB Maynard Maynstream Portable
1395
2.2GB Maynard Maynstream Portable
4350

PC BRAND 16Bit VGA
'
Ultra FieeMagreVGAeertiMpaGble,
w/ VGA, EGA, monochrome, and multisync
,monitors, Analog and Digital output,
radable to
resolution
24x768,
ny software
drivers

$195

Save Time. Save Money.
PC BRAND

[SCANNERS/DIGITIZERS
Complete PC Half Page Scanner
Complete PC Full Page Scanner
DF! HS3000 Plus Gray Scale Hand Scan
Hewlett Packard Scan jet Plus
Microtek MS II
Microtek MSF300G w/256 Grey Levels
Microtek MSF300Q w/64 Grey Levels
Summasketch 12X12
Summasketch 12X18

$189
575
219
Call
1050
1495
1275
378
599

Free Freight
30-Day Money-Back
Guarantee
Toll-Free Service
and Support

PRINTERS*
BROTHER
HL 8E Laser (HP LJII, HPGL)
EPSON
LX810 180/30
189
F7(850 330/88.... 345
LQ850 330/88...Call
LQ950 264/88...Call

$1875

LQ510 180/60
329
FX1050 264/54
445
LQ1050 330/88 Call
LQ2550 400/108 Call

KODAK DICONIX
150Plus 150/50..315 300WP 310/73
HEWLETT PACKARD
Deskjet Plus
710 Laserjet II

439
1720

LASER JET ACCESSORIES
CPI Superfont Cart. adds 150 fonts
295
CPI 1MB Memory Kit. 319 CPI 2MB MemoryKit. 549
PRINCETON PUBLISHING
PS-388 Postscript board

2250

Adds Postscript to your HP LASERJET!

NEC
P2200XE 192/54 335 P9XL 400/140
1030
P5200 265/90 .... 530 P5300 Wide
675
LC890 Laser ....3190 LC890XL Laser ..4495
OKIDATA
ML320 300/62 .. 345 ML321 300/62
ML380 180/60.. .359 ML390 270/90

479
475

ML391 270/90 .. 655 ML393 450/120.. 995
PANASONIC (New Models Listed)
1180 192/38
189 1191 240/48
1124 192/63
339 1524 240/80

245
545

TOSHIBA
321SL 216/72...Call 341SL Wide Carr
351SX 360/120 .Call Express 311

EPSON FX 1050
15" Carriage 264 CPS Draft 54 CPS Lette

Call
Call

Call for Custom Server Configurations

We carry over 10,000 different hardware and soft-

NOVELL NETWORKING
NOVELL
4User ELS 286 Level 1
8User ELS Level II (Version 2.15)
Advanced Netware 286 (Ver. 2.15)
SFT Netware 286 (Ver. 2.15)
Netware 386
Disc Coprocessor Board
NE2000 Ethernet File Server Board
NE1000 Ethernet Card

GATEWAY (PC Magazines Editors Choice)
G/ Ethernet AT
$435
G/NET
269
G/ Ethernet for PS/2
Call
STANDARD MICRO
PC130 Arcnet Board
$135
PC270 Twisted Pair Arcnet Card
130
PC500-WS 16 Bit Work StationBoard
375
PC550-WS 16 Bit Twisted Pair Work Station Bd 395
PC550-FS 16 Bit Twisted Pair File Server Bd 495
PS110 Arcnet Board for PS/2
439
PC500-FS 16 Bit File Server Board
449
ARCNET Passive Hub
72
ARCNET Active Hub
359
ARCNET Twisted Pair Active Hub
429
TIARA
4Port Passive Hub
$49
8Port Active Hub
285
Lancard/A 8Bit ARCNET Board
89
Lancard/E 8Bit ETHERNET Board
199
LancardtE 8Bit Twisted Pair ETHERNET 329
WESTERN DIGITAL
Ethercard+ w/Novell Drivers
$219
Ethercard+ Twisted Pair Ethernet Board
319
Ethercard+ A for PS/2
320
ELGAR
IDS1100 1000 Watt UPS
IPS 500 Watt UPS
PTI
DataShield Turbo/2 625 Watt

ware products. Call for prices on products not listed.

SOFTWARE
$429
899
1795
2809
Call
379
399
269

UNINTERRUPTABLE POWER

Other Epson models comparably discounted

No Credit Card
Surcharges

Call
Call
595

ALDUS Pagemaker
ASHTON-TATE DBASE IV
BORLAND Quattro
CENTRAL POINT PC Tools Deluxe 5.5
LOTUS 123 3.0
MICROSOFT Excel 2.1
MICROSOFT Windows 386
MICROSOFT Word 5.0
SYMANTEC Q&A 3.0
WORD PERFECT Word Perfect 5.0
XEROX Ventura Publisher 2.0

$479
449
149
79
339
235
125
205
199
220
479

SERIAL MOUSE
High Resolution (250DPI )Microsoft Compatible

CO-PROCESSORS/BOARDS
INTEL
Aboveboard Plus w/512K
Aboveboard Plus I/O 512K
Inboard 386 for PC w/IMB
Inboard 386 AT
8087-2
129 8087-1
80387-16
349 80287-10
80387-25

$419
469
595
859
189
229

495 80387-20

399

80387-SX
339 80387-33
659
*Oversized Monitors, Laser Printers, Laptops
and Plotters are excluded from free freight.

To Order Call 1-800-PC BRAND
(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours

1111
•"7,1

I •_! — -.
PC Brand, Inc.954 W. Washington St., Chicago, IL.60607
Fax# 312 226 6841 Int'l Voice4 312-226-5200 Open Mon thru Fri :fiam to 8pm Central .MasterCard,
VISA, Discover, Checks, 'St Approved P.O.s Accepted. Prices anti specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV BYTE 1411
Circle 299 on Reader Service Card
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GRAPHICS COPROCESSOR BOARDS

The Brains
Behind
the Graphics
Coprocessor-based
display controllers
bring new speed and
flexibility to PC graphics
Steve Apiki, Howard
Eglowstein, and Rick Grehan

I

nthe days when the C> prompt was
common, handling the video display
was not abig deal. You worked with
agrid of 80 by 25 characters most of
the time, switching to 640- by 350-pixel
graphics mode to draw the odd introduction screen—nothing an 8088 or 80286
couldn't handle along with the rest of its
chores.
Alas, those days are gone. Today's
graphical user interfaces, windowing environments, CAD, and desktop publishing applications can put quite astrain on
the CPU, even if it's an 80386. The
dumb frame-buffer approach taken by
VGA and previous graphics adapters can
no longer support the higher resolution
and higher speed that exacting applications demand.
The future of microcomputer graphics
lies with intelligent display controllers.
Manipulating the display space of even a
medium-resolution (1024- by 768-pixel),
noninterlaced display can mean modifying 768K bytes of memory—a lot to ask
of the already harried CPU. Move up to
1280 by 1024 pixels, and the requirement goes up to 1.25 megabytes. As resolutions and color depths grow, the time
the CPU spends updating the display
grows along with them. The most effective solution is to relieve the CPU of this
burden and to put control of display
memory in the hands of adedicated pro17R

RVTP • lernrcxxonn ,non

cessor. Boards built around graphics-oriented chips also benefit from the processor's hard-wired graphics functions.
This month, the BYTE Lab examines
11 intelligent graphics controllers with
an eye toward their performance in CAD
and desktop publishing applications.
We'll also get aglimpse at how some of
these boards perform under the TIGA
(for Texas Instruments Graphics Architecture) interface standard (see the text
box "Benchmarking the TIGA" on page
188).
All these cards support at least 256 simultaneous colors (8-bit pixel depth) and
either 1024- by 768-pixel or 1280- by
1024-pixel resolution. Two of them are
designed for the Micro Channel architecture (MCA); the rest are AT-compatible.
They fall into abroad price range, from
around $1000 to close to $4700, with a
corresponding range in capability and
support software (see table 1).
Each of the 11 cards shares the same
basic design: at the heart of the board, a
TMS34010 GSP (for Graphics System
Processor) from Texas Instruments (TI);
some video memory to hold the display
map; and circuitry to drive the monitor.
On-Board Intelligence
TI's TMS34010 is probably the most
popular graphics processor in the current
PC market. Its powerful graphics capabilities have earned it aplace in everything from frame grabbers to printer
controllers, including, of course, display
controllers.
What makes the 34010 so well-suited
to graphics is not immediately obvious.
A quick glance at the instruction set reveals atypical repertoire: arithmetic operations, logical operations, comparisons, jumps—nothing surprising. There
are the usual addressing modes: registerto-register, immediate-value-to-register,
and absolute- or indirect-address-toregister.
Look a little more closely, however,
and you'll find some instructions with

unfamiliar mnemonics. These are the
dedicated graphics instructions. They
are hardware implementations of essential graphics functions, such as filling a
pixel array, drawing aline, pixel block
transfers, and comparing a point to a
window.
There's also agraphics-oriented register indirect in x,y addressing mode. In
this mode, aregister holds apixel's address in x,y form—the pixel's Cartesian
coordinates on the screen. The mode relieves the software of the time-consuming job of working out the mapping of
each pixel's memory address to its screen
location.
Delve even deeper into the 34010's architecture, and you'll find that the device
is built for graphics from the ground up.
It has 30 32-bit registers divided into an
A bank and aB bank. The A bank registers are general-purpose; software can
use them for temporary storage during
computation. B bank registers are specialized; they hold information like the
location and dimensions of the current
clipping window or the current foreground and background colors.
While the 34010 would make acredible stand-alone processor, the designers
built in special provisions for working in
a coprocessing environment. Twentyeight I/O registers map to high memory
locations in the 34010's address range.
Some of these registers are directly accessible by the host processor via external pins. Hardware designers were relieved to see this; it made it easier for
them to design a microcomputer-to34010 interface. The programmer's job
was also made easier; through these I/O
registers, the host microcomputer can
read from and write to the coprocessor
board's memory, halt the 34010, and restart it at aknown address.
The Rest of the Story
A coprocessor, no matter how powerful,
does not a graphics controller make.
continued
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GRAPHICS COPROCESSOR BOARDS
Table 1: Features of the graphics adapters that we reviewed, grouped by
resolution. Although all the boards are designed around the same processor, other
components and different clock speeds give them widely varying capabilities.
These boards also require video memory, acolor lookup table, and video DIA
converters (DACs). Most also include
DRAMs for local code and data storage,
and instruction ROMs.
The size of the video memory usually
determines the resolution/color-depth
combinations that a board can achieve.
Each pixel' requires at least 1bit; in 256color mode (2 8), each pixel requires 8
bits. For example, a1280- by 1024-pixel
card operating in 256-color mode requires 1280 x 1024 x 8 bits, or 1.25
megabytes. Cards that have more video
memory than a single display page requires can use it to retain off-screen
images that it may need for smooth
scrolling or other quick recall.
The value of each pixel, stored in
video memory, is indexed to a video
DAC through acolor lookup table. Video
DACs typically have far greater color
resolution than video memory can support—a typical value is 8 bits each for
red, green, and blue, or 24 bits. A 24-bit
lookup table allows the board to select, in
256-color mode, 256 of the possible 16.7
million colors that 24 bits allows. The
lookup table/DAC combination, therefore, determines the size of the complete
color palette.
On the other side of the DAC lies the
analog monitor connection. The board's
output scan frequency and bandwidth,
which vary with resolution, determine
whether or not amonitor is compatible.
Typically, a high-frequency or multiscanning monitor is required.
With the exception of the Enertronics
Aurora 1024, each of these devices includes some local DRAM. DRAM can
hold downloaded 34010 instructions or
screen-related data. When running some
CAD programs, including AutoCAD,
on-board DRAM might contain adisplay
list. A display list records vector positions in adrawing, dramatically speeding redraw and similar operations by relieving the CPU of repeated vector
calculations. Display lists can also be
maintained in system memory or even on
disk.
One of the more interesting features
offered by several manufacturers is VGA
pass-through capability, which allows
you to hook to VGA hardware via the
VGA extension on the MCA bus, or a
special cable between the coprocessor
card and the VGA card's top connector.
Photo 1: The large Auto CAD drawing
used in our tests, at 1024 by 768 pixels.
This drawing file requires adisplay list
of more than 512K bytes.
180
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SUMMARY OF FEATURES FOR 34010-BASED GRAPHICS BOARDS

Pricel

Hardware
platforms
supported

1280 x1024 resolution
Control Systems Artist TI12

$4695

AT

16 M

50

1.25 M

IMAgraph TI-1210-8

$4195

AT

16 M

40

1.25 M

Matrox PG-1281 C/8/1.5M

$4595

AT, PS/2s,
Multibus II,
VMEbus,
Multibus I

16 M

50

2M

Number Nine Pepper Pro1280

$2995

4K
[16 M]

50

1.25 M

50

1M

40

1M

AT

34010
Video
Color speed memory
palette (in MHz) (in bytes)

1024 x768 resolution
Compaq Advanced Graphics 1024 $2098 Deskpro 286/386 16 M
(with add-on memory card)
or compatible
Enertronics Research Aurora 1024 6 $995
XT, AT
256 K
NEC MultiSync Graphics Engine

$1999

AT

256 K

50

1M

Number Nine Pepper Pro1024/MC

$2495

PS/2s

16 M

60

1M

PC Tech Color 34010 Board

$1600

PC, AT

256 K

40

768 K

Vermont Microsystems Cobra
Plus HS

$3395

AT

256 K

60

768 K

PS/2s

256 K

60

768 K

Vermont Microsystems Cobra/2 HS $3395
As tested; some boards include optional memory.
interface drivers included with board.
pass-through supported.
4 Support announced but not available when reviewed.
2

3 VGA

Liner FOBT1 Snap

6

One of two included; additional driver is $100.
Interlaced.
I= Indicates optional feature.
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Setup
BLOCKS
DIM:
DISPLAY
DRAW
EDIT
INQUIRY
LAYER:
SETTINGS
PLOT
UCS:
UTILITY
3D
ASNADE
SAVE:

oaded menu E:\ACAD\ACAD.mnx
ommand:
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Additonal
RAM
(in bytes)
1M
512 K
15M

Application
drivers
included

Horizontal
scan
Video
frequency bandwidth
(in kHz)
(in MHz)

Standard
modes

Application
interfaces 2

VGAl 3l

PGL,
TIGA-340
DGIS,
TIGA-340 4
PGA, [CGI],
LIBShell 5

Windows for TIGA,
ADI for TIGA
None

64

108

64

108

None

64

110

MDA, CGA,
Hercules[ 31
CGA,
EGA Text

128 K

CGA, MDA

NNtos,
TIGA-340

Windows for TIGA,
ADI for TIGA

64

107

128 K

Non&

Halo, [DGIS],
TIGA-340 4

ADI,
Windows/286/386
ADI,
Windows/286
ADI, PM,
Windows/286/386,
GEM
Windows for TIGA,
ADI for TIGA
Windows for TIGA,
ADI for TIGA
Windows/286/386,
ADI, Computervision,
VersaCAD,
Microcadam, PCAD
Windows/286/386,
ADI, Computervision,
VersaCAD,
Microcadam, PCAD

54

41

35.5

44.9

48-64

64

48.5

64

49

64

48.8

64

48.8

64

None
768 K

CGA/EGA Text 3 8514/A Al
[VGA]
VGA
DGIS, CGI,
TIGA-340 4

512 K

Non&

1M

None [CGA]

512 K

Non&

512 K

Non&

NNios,
TIGA-340
DGIS,
TIGA-340
PGL,
8514/A Al

PGL,
8514/A Al
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You then run the output of the intelligent
card to amultiscanning monitor that can
handle both high-resolution and VGA
frequencies. Whenever the board is not
active, it allows the VGA card to drive
the monitor; when the board becomes the
active display controller, it takes over the
connection.
Other common components include
controller ROMs, which may include
IBM standard-mode (e.g., CGA or
MDA) emulation firmware. Without emulation, add-on VGA modules, or VGA
pass-through, you'll require adual monitor configuration. Some manufacturers
put proprietary operating systems or
software interfaces, such as DGIS (for
Direct Graphics Interface Standard), onboard as well.
Application Tests
Currently, CAD and desktop publishing
applications represent the most likely
uses of these graphics boards. We ran
several tests under the two most popular
of these packages, Autodesk's AutoCAD
release 10 and Aldus PageMaker 3.0; the
results are graphed in figure 1. PageMaker runs under Microsoft Windows,
so results of the PageMaker test also give
a good feel for the effectiveness of the
Windows driver.
All our tests on AT-compatible cards
were carried out on aCompaq 20-MHz
80386, and we tested the MCA boards on
a16-MHz IBM PS/2 Model 80. We completed the test system with one of three
monitors: either NEC's MultiSync XL,
which covered the lower-resolution
(hence lower-frequency) controllers; or a
Hitachi HM -4319 or Mitsubishi HL6905, which both span the 30- to 65-kHz
frequency range and worked with all
these graphics boards.
Our AutoCAD tests were designed to
test both display list and non-display list
performance. Since many of these cards
require expanded memory for displaylist storage, we portioned out 512K bytes
from extended memory using the Compaq Expanded Memory Manager
(CEMM) on the Compaq or the Quarterdeck Expanded Memory Manager on the
Model 80.
We used two files for the AutoCAD
tests, one medium-size (300K bytes on
disk and requiring adisplay list between
256K bytes and 512K bytes) and one
large (453K bytes on disk with adisplay
list larger than 512K bytes). The large
continued
Photo 2: Our PageMaker test file, also
at 1024 by 768 pixels. It combines text
objects with bit maps of varying size.
NOVEMBER 1989 •BYTE
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SMALL
AUTOCAD
DRAWING

I!

Redraw

•

El

Pan

E

Zoom
Scroll

40

Time in seconds

30 —

Figure 1: Graphs of our benchmark
results: Each graph shows actual time in
seconds, so smaller bars mean better
performance. Times for Compaq's VGA
card are included for comparison. (a)
The small AutoCAD drawing, designed
to require adisplay list of less than 512K
bytes, tracks the effectiveness of each
display-list processor. (b) Most boards
couldn't hold the display list of the large
AutoCAD drawing in memory, but
boards with disk-overflow capability
(Compaq 1024 and Pro1280) handled
redraws gracefully. (c) PageMaker
Zoom and Scroll tests reflect the
effectiveness of acard's Windows driver.

20 —

10 —

(I»
LARGE
AUTOCAD
DRAWING
60

continued
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50 —
Time in seconds

file was sized so that it would force
display-list overflow on boards that relied on expanded memory or had less
than 512K bytes free on-board.
For each file, we timed redraw, pan,
and zoom operations. The display-list
drivers of some boards provide enhancements to the standard AutoCAD command set, with special commands to activate display-list functions. Where these
enhancements were used, we timed the
three operations using the dedicated
display-list commands; if these were not
available, we used standard AutoCAD
functions. Photo 1shows the large AutoCAD display.
We also timed two simple, graphicsbound functions in PageMaker. Our
sample file included two facing magazine pages (see photo 2), which incorporated large and small bit maps, as well as
text. The Zoom test is merely aControlW key sequence in PageMaker, which
sizes the facing pages to fit in the display
window. It reflects the time required to
display both pages.
Our second PageMaker test, Scroll,
measures the time it takes to scroll from
one side of the set of pages to the other.
We scrolled across the window by holding down the arrow at one end of the
scroll bar, forcing the display to update
rapidly. To eliminate time wasted on disk
access, we set up alarge EMS disk cache
and primed it by selecting the test pages
several times.
A closer look at each board reveals
qualities that aglance at the graphs and
tables can't show. A description of each
board follows; products are grouped alphabetically within resolution categories.

40 —

30 —

20 —

10 —

ic)
PAGEMAKER
DOCUMENT
40

30
0

o
C)
CD

1 mot
:
T1. ,e,,t,,t..„..
_is_,0-,

o

g1 1
gI
.

4
,,

,e-- ege9 cP
,
»ex

.
.
I.

\ ,,z.- & c,-- .,ç ,,, ,_,
e e e <7;• _e n,t° c.;
ee
<2
QC)

Qe

TARGA® Videographics

If these images didn't catch your eye,
then why are you reading this ad?
Images that leap out at you, especially in amagazine like
this, have to be powerful. And whether you need to present your business information more effectively or you
want to expand into multi-media, you need strong visuals.
Together with Truevision, you can develop that power for

or add text and graphs, even create stunning broadcast-

presentations, CAD, training, video production and more.

quality animations, and then output the result to video,

And it's easier than you think. You can bring photo-realism

tape, slides or paper prints. That's how to maximize your

and multi-media to your presentations by using aTARGA

presentation efforts into multi-media.

board with compatible software and peripherals from over
200 companies.

Truevision videographics cards are ready for you today.
Contact us at 800/858-TRUE for more information,

With aTARGA videographics board and your PC«, XI"

or visit your local Authorized Truevision Reseller for a

or AT'-class machine, you can capture images in real-

demonstration. We'll show you how to visualize your data

time from avideo source, merge them with other images

in away that no one else can.

T
RUEVISION

7340 Shadeland Station, Indianapolis, IN 46256
INTERNATIONAL: Canada 416/499-9400
France 33-952-13-6253
West Germany 49-89-612-0010
Other 617-229-6900

Italy 39-2-242-4551

Switzerland 41-1-825-0949

PC. XT and AT are registered trademarks of International Business Machines Corp.
Circle 361 on Reader Service Card

U.K. 44-1-991-0121

e1989, Truevision Inc.

Circle 128 on Reader Service Card (DEALERS: 129)
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1280 by 1024 Pixels
Control Systems Artist T112

Turn your printer

dows and PageMaker was generally very
good.
The Artist TI12's only glaring weakness is in the critical category of price
versus performance. While the hardware
seems to be in excellent shape, software
support is limited, and the current early
versions of TIGA drivers do not manage
to squeeze out all the performance that
they could.

IMAgraph TI-1210-8

into aplotter
Imagine your present printer turning
out crisp, high resolution plots while
you continue to work, without interruption, at your PC.
The EOgraph Plus add-on board
lets you do that, and more.
You have total control over eight
different line widths, and as many
colors as your printer offers.
You can produce drawings 15 feet
long, and longer, in any carriage width.
How about multiple plots, or
automatic queuing of text and plots?
Yes, the EOgraph Plus lets you do that,
too—with ease.
Think of it! Using virtually any
CAD or graphics program, you can
work at your PC while your printer
generates plotter-quality drawings with
nearly incredible detail.
Best of all, you get all of this
without the headaches, or expense, of
baby sitting aplotter.
Thousands of users agree:
No other PC add-on can increase
your productivity, or pay for itself so
quickly, as the EOgraph Plus.
It may sound too good to be
true, until you call for the facts, tollfree, at 1-800-548-5780.
DEALER INQUIRIES
WELCOME

EOgraph
Plus'

Eotron Corp /121 Westpark Road /Dayton, OH 45459
Please send inlormalion aid independent test reports to:
NAME
ADDRESS
CITY
184
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Although the Artist TI12 demonstrated
good performance, it could not live up to
expectations set by its high price. At
$4695, the Artist TI12 was the most expensive board we reviewed, and it is less
well equipped than a few less costly
cards. Upgrades don't come cheaply,
either: It costs $895 for a 1-megabyte
DRAM upgrade and $1695 for 2megabytes, $795 for aVGA Module, and $249
for aVGA pass-through kit.
The Artist package includes diagnostic
software, PGL (for Professional Graphics
Language) drivers, and the TIGA driver
package. Control Systems does not provide any separate application drivers, so
we tested the board exclusively under
TIGA. If you choose to communicate
with AutoCAD through PGL, you'll have
to forgo display-list processing.
TIGA's AutoCAD driver supports a
display list in expanded memory, but it
does not have some of the slicker displaylist features demonstrated by the other
packages. More important, the driver is
written for AutoCAD release 9and does
not support display-list-based pan and
zoom functions.
The driver intercepts standard AutoCAD commands; if the display list overruns the allotted expanded memory, all
display-list processing is disabled. This
is hardly aweakness of Control Systems'
product, but it causes the Artist TI12 to
suffer in comparison with boards like the
Matrox PG-1281 and Pepper Pro1280.
The display list was enabled for the
small drawing and disabled for the large
drawing. While the board was very responsive when doing redraws with the
display list, pan and zoom functions suffered from using the TIGA driver. Nondisplay-list drawing times were excellent, so if you lack the memory to use the
display list, the penalty won't be that
great.
All installation and testing went without ahitch. We did notice abug in the
TIGA Windows driver that keeps it from
properly displaying dragged bit maps,
but the problem can be corrected by forcing aredraw. Performance under Win-

The IMAgraph is a solidly built board
that provides full Hercules- and CGAemulation modes in addition to its highresolution graphics. The board's installation instructions make the setup and
configuration as easy as falling out of
bed.
One of the nicest things about the
IMAgraph board is the optional ACAD
ADI display-list driver. The standard
driver gives you full resolution and color
but no display-list capability. The $195
IMAzoom package buys you display lists
and real-time display of pans and zooms.
Clicking on the IMAzoom Shutter brings
up asmaller window and asubmenu. An
overview of the screen is shown within
the window, and you use the digitizer to
control the interactive zoom and pan
functions.
In spite of the display-list support, the
IMAgraph board consistently turned in
some of the slowest times in our AutoCAD tests. The TI-1210-8 keeps all
display lists in local memory. Unfortunately, the on-board memory was too
small for either the small- or large-file
display lists—IMAzoom with our files
required more than 512K bytes, so we
lost display-list capability. If you do alot
of work with AutoCAD, you may find
that IMAzoom is such auseful addition
that a RAM upgrade may be a worthwhile investment.
The optional Microsoft Windows driver handles the IMAgraph board nicely.
The text and menus are clear and easy to
read. The display driver handles bit maps
rather slowly, ahandicap if you need to
move a lot of high-resolution images.
One of the two pages on our PageMaker
continued
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VGA WONDER

Fabulous
Offer
VGAWONDER
Bundle Includes

HARVARD Graphics

HMI ORS'
(1101( •F:
July

989

1)( 11C-RI I)
AMID.
MOM
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ittldtlional

$150.00*

BEST BUY

quanlrbes

•mSc Se9500

FASTER THAN THE AVERAGE BEAR
Are you asking yourself what abear has
to do with super speed, remarkable
resolution and fabulous colors? We did,
too. How can anyone bear to work with
less than incredible speed, we asked
ourselves. How can anyone bear to
work without
extraordinary
resolution?
Bear to work
with less than
256 spectacular colors?
We got so beared out, we
decided to share one with *meyou. Along with the bear facts about
ATVs award-winning board.
Registered trodemads ore J• •

Such as:
•high resolution 800x600 and
1024x768 graphics
•fast 16-bit bus support
•100% register-level compatible
in VGA-, EGA, CGA*, MDA",
and Hercules" modes
•analog and digital monitor support
•easy, switchless installation
•high resolution and 132 column drivers
•Microsoft' compatible bus mouse and
mouse port included
•available in 256K and 512K versions
Oh, and bear this in mind —when it
comes to VGA WONDER' ,you'll be
getting ahoney of aprice!

All, VGA WONDER- All Technologies Inc Mivolvi, -Mansell Corp, Hercules -Hercules Computer Technologies Inc ,VC-V. itGA, CGA, MDA -Were.,
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See us at Boothâl8224

1Fall '89

November 13-17, 1989
Las Vegas Hilton Hotel
Las Vegas, Nevada

For more information,
contact your supplier or
ATI Technologies Inc.
37e Victoria Park Avenue
Scarborough, Ontario
Canada M1W 3S2
Tel: (416) 756-0718
Fax: (416) 756-0720

Ari
TECHNOLOGIES INC.

Technology you can Trust.
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TAKE CHARGE!
Does What All These Utilities
Do Plus Task Switching...
DIRECT ACCESS

DISK OPTIMIZER

•

•
NORTON UTILITIES ADVANCED .

•

256K

256K

12K

METRO

0 DOS

MACE

•

•
64K

128K

SOFTWARE CAROUSEL

%Tree vrolessIonal

NORTON COMMANDER

•

192K

considerably handling the bit map. Objects belonging to Windows, such as
lines, rectangles, and text, are displayed
much faster. Pull-down menus suffer the
same fate as large bit maps. When you
select amenu from the menu bar, it appears very slowly. We found this rather
annoying.
At $4195, the TI-1210-8 costs much
more than the Number Nine Pepper
Pro1280, but it's competive with the
other 1280- by 1024-pixel boards. We
wouldn't choose this board for Windows,
but the AutoCAD/IMAzoom combination makes the IMAgraph board (with
sufficient memory) worth alook.

Matrox PG-1281 C/8/1.5M

•

•
100K

•

•

256K

.32K

SIDEKICK PLUS

test document is a full-screen bit map,
digitized at 300 dots per inch. When this
page is redrawn, the display bogs down

145K

IN ONLY 20K OF RAM!
This power packed integrated program has received one great review
after another. It is the utility of choice and most used by the industry's
top PC review editors when it comes to serving their own personal computing needs. The reasons are simple. Take Charge! packs just about
every utility you're likely to need in just 20K of RAM. The built in Task
Switching feature will allow you to suspend one program and pop up
another from within the current running program and return you to the
exact location you left. Go from lotus to dbase and back. Take Charge!
even Task Switches other well behaved TSR's and utility programs like
PC Tools Deluxe 5.1, Advanced Norton, Xtree Pro and more in only 20K
of RAM by making them part of Take Charge!.
Take Charge! is intuitive. It's easy to use and easy to learn, and best of
all it requires no knowledge of DOS commands. Simply point, shoot and
press function Keys.
Take Charge! Includes: Menu program, Task Switching, Disk Services, File
Management, Communications, DOS Shell, Disk Optimizer, Data recovery,
RPN Calculators, appointment calendar, Rolobase/autodialer, screen
blanker, Virtual memory text editor and more.
Call gour local dealer to order or contact:
DEPARTMENTAL TECHNOLOGIES, INC.
PO Box 645, Andover, NJ 07821 Tel 201-786-6878/FAX 201-786-5868

95
Tale
e
Charge! $99

Plus $5.00 Shipping
•
and Handling
Major Credit Cards Accepted

SEND $3.00 FOR TAKE CHARGE! DEMO DISK

LIKE NOTHING IN RECENT

MEMORY

System Requirements: IBM '" PC, XT, AT, PS/2, or 100% IBM compatible. Requires hard disk. MS/DOS 2.0 or
greater. 320K minimum. Network compatible. Product RAM estimated. All product names are trademarks
of their manufacturers. Copyright 1988. Departmental Technologies, Inc. All rights reserved.
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The Matrox PG-1281 provides CGA emulation in addition to full PGA compatibility. We tested the version for the AT,
but the board is also available for the
PS/2s, Multibus, and VMEbus computers. We tested the optional drivers for
AutoCAD release 10 and Windows.
The installation manual is very detailed. It's agood thing, too, as the evaluation unit came without avideo cable.
After several minutes of poking through
the manual, we found the description of
the video connector and located a suitable cable. Matrox sells video cables and
monitors as options.
AutoCAD really likes this board. Our
tests placed the Matrox as one of the fastest 1280- by 1024-pixel boards. Memory
may have something to do with it. The
unit we tested was equipped with the
standard 3.5 megabytes of memory.
There are 2 megabytes provided for
video, and 1.5 megabytes handle the
downloading of 34010 programming and
display-list support. It takes a lot of
horsepower to handle that much memory, and Matrox gave this card three custom gate arrays to boost the performance
of the 50-MHz 34010 processor. The
AutoCAD drivers are easy to install and
provide support for the basic AutoCAD
set—no fancy extras.
continued

Bringing people and information together is what aMicrocom LAN Bridge is all about.
And, with our unique MNP®
Data Compression feature,
remote LANs can be connected
at unprecedented performance
levels. MNP squeezes twice the
performance out of your widearea link compared to other
bridges at afraction of the price.
In fact, the Microcom LAN
Bridge is the only remote bridge
on earth that uses data compression to move oceans of data between LANs. And, it's the first
TOKEN
RING LAN

TOKEN
RING IAN

to support Token Ring networks, in addition to the
Ethernet LAN standard.
Think about it. A fully integrated transparent MAC-level
bridge built around the IBM
PC/AT bus. In four fully upgradeable, multi-line models with
speeds from 9600 bps to 1.544
Mbps (T-1). And with prices beginning at $6,198, the only thing
aMicrocom LAN Bridge can't
squeeze is your budget.
The Microcom LAN Bridge. It
brings information and people
closer together, no matter
where in the world they are.
Call toll-free, 800-822-8224 for
more information.
500 River Ridge Drive
Norwood, MA 02062
Telex:
710-336-7802 Microcom NWD.
U.S. FAX: 617-551-1006
Worldwide Distribution.
International FAX: 617-551-1007

"lee/e'er»,
rug,turva tradurndrk ot
Inc NII,r,,om
LAN Bridge and MNI' Data Compression are trademarks of
Mirrocom, Inc. IBM Token Ring and IBM/AT are trademarks of
International Business Machines Corp. Ethemet is atrademark
of Germ, Inc.
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Benchmarking the TIGA
I

naddition to the obvious price barrier, the major obstacle keeping coprocessor-based graphics systems from
every user is a lack of suitable standards. A separate driver for each board/
application combination is fine when
you dedicate aboard to asingle CAD
package, currently a likely scenario.
But when your intelligent graphics
board becomes your primary adapter,
such an arrangement becomes intolerable.
The migration from the high end to
every desktop has just begun, but already the battle for standards has been
joined. Texas Instruments and 8514
supporters Western Digital and Headland Technologies are currently wrangling over the next great mainstream
graphics standard (see "Clash of the
Graphics Titans," IBM Special Edition,
Fall 1989). TI touts its own 340x0 family and TIGA-340, while its rivals
champion their versions of IBM's 8514
processor and the 8514 Application Interface (8514 AI).
Texas Instruments' Graphics Architecture, or TIGA, is anew software interface—the first released version (1.1)
began shipping in early June. Still, its
list of announced supporters from both
the software and hardware development
communities is impressive, and its
emergence as astandard seems likely.
To get a feel for the relative performance of the reviewed boards under
TIGA, we developed asuite of benchmark tests, described below.
TIGA's Role
From the user's perspective, TIGA-340
is a library of graphics routines that

188

flexible application programming interface. Applications developers can define their own primitives, referred to as
user-extended. So, if you determine that
your graphics algorithms execute more
efficiently when running on the 34010,
you can write the routines in 34010 code
(TI sells developer's kits for doing this)
and build your own library of primitives. Then, at run time, your application can request that TIGA download
your customized primitives to the coprocessor board. Applications can even
switch libraries on the fly, deleting one
set of user-extended primitives and
loading another in its place.

allow application programs to communicate with boards built around chips in
TI's 340x0 family. Furthermore, TI has
rigorously defined the behavior of each
routine in the TIGA library, so that a
programmer developing an application
on one TIGA board can rest easily in the
certainty that his or her application will
also run on any other TIGA-compatible
system.
From the developer's perspective,
TIGA is really two pieces of software:
the communications driver, which runs
on the host PC, and the graphics manager, which runs on the 34010 coprocessor board. The communications
driver is actually a TSR process that
usually installs itself in interrupt 7F
hexadecimal. Application-generated
TIGA calls pass down to the TSR process, which puts them into a kind of
graphics message packet and sends
them to the coprocessor board. The
graphics manager then picks up the
messages, determines which operation
is to be performed, and executes that
operation.
Any TIGA-compatible board is expected to support a minimal set of
graphics operations (primitives). These
are the routines that aprogrammer can
expect to find available on all TIGA
boards. The primitives are divided into
two groups—core and extended. Core
primitives are always available; they are
loaded onto the coprocessor board when
TIGA is installed (typically at boot-up).
Extended primitives are optional; an application program may opt to load them
only as required.
One of TIGA's strengths is that it
doesn't bury that hardware under an in-

The Benchmarks
Our TIGA benchmarks measure combined board-and-driver performance in
executing common graphics tasks.
They make extensive use of the TIGA
1.1 library, and they don't attempt to
wring out every drop of performance
through the use of user-extended primitives. Benchmarks work with objects
sized in pixels, so they are independent
of screen resolution.
Bit-block transfer (BitBlt) is more or
less atest of memory-move operations.
The BitBlt benchmark is in three parts.
The first part moves arectangular region of pixels from one region of the
screen to another. The location of the
source and destination regions were
purposely chosen to overlap, so that the
on-board transfer routine would have to
set the direction pointers correctly. The
second test copies arectangular region
from on-screen memory to off-screen
memory and then repeatedly copies the
block from off-screen memory back to

Table A: TIGA benchmarks measure low-level performance on common graphics operations.
(All times are in seconds.)
TIGA-340 1.1 BENCHMARK RESULTS

Control Systems Artist1112
Number Nine Pepper Pro1280 (8-bit)
Number Nine Pepper Pro1280 (4-bit)
PC Tech Color 34010 Board
Number Nine Pepper Pro1024/MC (8-bit)
Number Nine Pepper Pro1024/MC (4-bit)
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Clipped
lines

Clipped
ellipses

33
34
34
35
28
28

Zoom

Monochrome
text

Color
text

75

42

44

58

75
40
97
62
33

45
33
39
25
19

46
41
73
54
43

58
45
94
76
52

Filled
polygons

BitBlt

62

71

62
62
67
44
44

N/A
68
91
60
57
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on-screen memory. The times for these
two benchmarks were always identical,
so we combined the results under the
"BitBlt" heading in table A. The final
test gauges the TIGA driver's zoom capabilities. By means of aBitBlt, the program first transfers aregion from offscreen memory to successively larger
regions on the screen. It then copies the
bit block from the off-screen source into
successively smaller on-screen regions.
The effect is abox that first grows to fill
most of the screen and then shrinks
back to its original size.
Clipped lines and clipped ellipses test
the clipping capabilities of the TIGA
hardware. The program first defines a
clipping rectangle on the display and
then repeatedly draws lines whose endpoints are chosen at random. Many of
the lines have endpoints that lie outside
the clipping rectangle; the board is
therefore forced to perform clipping on
such lines. The software rotates through
the color palette as it draws the lines.
Next, the program clears the screen, reestablishes the clipping rectangle, and
repeatedly draws ellipses whose bounding rectangles are chosen at random.
(The bounding rectangle of an ellipse
defines that ellipse's center location and
major and minor axis lengths.) Again,
portions of the ellipses lie outside the
clipping rectangle. The program rotates
through the color palette as it draws the
ellipses.
Filled polygons tests the speed with
which the board can draw pattern-filled
and solid-color-filled polygons. We defined four polygons of various shapes—
one with holes in it—to give the filling
algorithms something to think about.
We also defined four fill patterns. The
benchmark repeatedly draws each polygon, randomly selecting its size and location. On each iteration, the program
alternates between drawing the polygon
filled with asolid color or with one of
the defined patterns.
Text tests each board's capabilities at
drawing clipped text. The program
reads astring of 5000 characters from a
data file and then formats that string so
that it will fit into ablock defined to be a
set number of pixels wide and high. The
formatted text is kept in main memory.
Next, the program establishes aclipping
rectangle and then repeatedly writes the
text out to the screen at random loca-

tions; hence, portions of the text block
fall outside the clipping region. The
program executes the test twice. In the
first part, it displays the text in asingle
color with an opaque background; in the
second, it cycles through the entire palette while displaying text with atransparent background.
Gauging Performance
The results of these tests on the boards
in this review that support TIGA 1.1 are
shown in table A. Where aboard had
more than one pixel depth configurable
through TIGA, we ran it in both 4- and
8-bit modes. We tested AT boards on a
Compaq 386/20, and the MCA boards
on a16-MHz IBM PS/2 Model 80.
Each board showed consistent performance from test to test. Results were
surprisingly unlike those generated by
our PageMaker application tests, despite these boards' use of the same
TIGA Windows driver. The PageMaker
tests seem more dependent on the ability
of the Windows driver to properly utilize the 34010.
The MCA-based Pepper Pro1024/
MC demonstrated outstanding speed.
Its bus and 60-MHz processor contributed to excellent performance on all but
the text benchmarks. The results are
even more impressive when you consider that the board was run on amachine with aslower main processor than
any of the others and that the text benchmarks are relatively main processordependent.
Number Nine's Pepper Pro1280 and
the Control Systems Artist TI12 ran at
nearly adead heat. Although the two
boards turned in virtually identical
times on most benchmarks, the Control
Systems board had aslight edge. The
Pepper Pro1280 did not have enough
DRAM to store the polygon definitions
in 8-bit mode, and so it could not execute the Polygon benchmark. PC Tech's
Color 34010 Board ran noticeably
slower than the others, as its lower processor clock rate (40 MHz versus 50
MHz) might lead you to predict.
Differences between 4- and 8-bit
modes were only apparent on benchmarks that had ahigh ratio of pixel manipulation to calculation. The calculation-intensive clipped lines and clipped
ellipses tests, notably, did not seem
pixel-depth-dependent at all.

Windows is not the Matrox board's
strong suit. It's rather slow in redrawing
bit maps and appears to have coarse control over its color selection. As for speed,
it ranked near the bottom, along with the
IMAgraph board.
Overall, we liked the Matrox PG1281. It would be agood choice for serious AutoCAD users due to its speed and
exceptionally clear display. The list price
of $4595 includes more memory than any
other board we tested. OEMs and valueadded resellers will like the complete
documentation, which makes it easier to
install in complex CAD systems.

Number Nine Pepper Pro1280

The Pepper Pro1280 is aveteran among
34010-based graphics cards. Introduced
in December 1986, the Pro1280 is still a
top performer despite its limited DRAM
capability. The board as we tested it sells
for $2995; a unit with a larger lookup
table and a16-million-color palette costs
$3495. The board ships with TIGA and
proprietary NNIOS drivers; current versions also bundle in TIGA drivers for
Windows and AutoCAD. One drawback
of this older unit is its inability to work
with VGA cards. Not only does it not
support pass-through, it can't even coexist with aVGA in the same system.
Prices are fairly low because the board
includes only 128K bytes of instruction
memory; the next lowest in the 1280- by
1024-pixel class is the IMAgraph
board's 512K bytes. And while other
models provide for RAM expansion, the
Pro1280's DRAM capacity is fixed.
This kept us from running our Polygon
benchmark under TIGA and may restrict
other programs that require an on-board
(but off-screen) memory workspace.
Number Nine's Power9 display-list
driver does not even attempt to use onboard memory for display-list storage. It
keeps the display list either in expanded
memory or on disk. One sharp feature
that we found surprisingly rare among
these boards was the ability to use the
disk as necessary if the expanded-memory display list overflows. Most drivers
simply disable display-list processing
continued
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EFFORTLESS
EDITING

between files —
across applications —

(2

TM

If you work with
more than one file,
you need Vq2
— the editor for

multi-file processing.

If you begin Monday hying to remember what you were doing Friday, you
need Vq. Just afew keystrokes bring up
the file set you were working on, with
each file positioned where you left it.
Even if Friday was so bad you just
pulled the plug and ran, Vq will bring
back the changes you forgot to save.
Load files by name, location, date, even
file content — you can search whole
disks, directories, or file sets, to find
and automatically load just what you
want. Simple AND/OR/NOT/WITH/
WITHIN pattern specifiers combine to
find just about anything on a disk.
Vq will even search and load word
processor and desktop publisher files.
Vq is EASY to learn and EASY to use.
Pulldown menus do the whole job...
instantly. You probably won't even
read the manual. Full multi-window
mouse support, of course!
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entirely if the drawing is too complex.
Power9 for AutoCAD costs an additional $250, but it adds far better performance than the standard TIGA driver.
When handed 512K bytes of simulated
expanded memory and using the driver's
overflow-to-disk capability, the board
and driver performed consistently well,
especially with the large file. Power9
adds its own zoom, pan, and other
display-list commands to AutoCAD.
These commands duplicate the drawing
(the section covered by the display list) in
a small viewport at the corner of the
screen. To pan or zoom, you drag or resize ahighlighted box within the viewport. If you use these commands, you
need to click and drag to select views;
you lose AutoCAD's command-line-entry precision.
The Pepper Pro1280 runs under the
TIGA Windows driver. Except for the bit
map-dragging bug experienced by all
boards using this driver, the tests ran
smoothly. The Pepper Pro1280 tied the
far more expensive Artist TI12 on one
PageMaker test and topped the entire
field on the other.

1024 by 768 Pixels

"box" that you can set from 2x to 32 x.
QPAN lets you slide the QZOOM box
around within the window. Overall, it
improves on the standard zoom and pan,
but not as much as IMAzoom does.
Display lists are stored outside the
board, in expanded memory. The driver
configuration program lets you allocate
from 0 to 32 megabytes of expanded
memory. Most boards we tested disable
the display-list handling when they run
out of memory. The Compaq driver is
one of two that can overflow the display
list to adisk file. The combination gives
AutoCAD areal performance boost.
Windows and PageMaker work very
well on the AG 1024. The board is the
fastest of the 1024- by 768-pixel boards,
although one of the 1280- by 1024-pixel
boards was faster. The color display was
crisp, and the text was easy to read.
Compaq is known for many things—
excellent quality, compatibility, and reliability, to name afew. The AG 1024 has
all this, and at areasonable price to boot.
The AG 1024 isn't quite the cheapest
board we tested, but it's close to the fastest. It would be agood choice for people
who feel comfortable buying hardware
with ahousehold name on it.

Compaq Advanced Graphics 1024

Enertronics Research Aurora 1024

Our AG 1024 board was equipped with
the optional 512K-byte memory-expansion module. The standard board supports 16 colors in its highest resolution.
The optional memory brings the number
up to 256. This board prefers to coexist
with aVGA card and comes with aconnection cable to pass the VGA video
through to asingle monitor.
AutoCAD's performance on this
board was quite respectable. Redraw
times were among the fastest of any of the
display boards. Pan and zoom performance was in the low to middle of the
pack. The AutoCAD drivers provide
QZOOM and QPAN, display-list versions of the standard AutoCAD functions. QZOOM uses the display list and
your mouse to handle local zooming in
geometric progression. Unlike AutoCAD's zoom, which allows for an arbitrary window, QZOOM provides azoom

Only afew 34010-based boards support
IBM's 8514/A AI software interface
specification. The Aurora 1024 is the
only board in this review that uses the
8514/A AI as its exclusive connection to
software applications. In fact, with its
1024- by 768-pixel interlaced resolution
and no instruction memory, the Aurora
1024 is essentially an 8514/A clone.
Since IBM markets its 8514/A adapters
exclusively for the PS/2 series, the Aurora 1024 represents one of the few ways
that current users can get 8514/A graphics on XT- or AT-class machines.
We tested the Aurora 1024 using AD!
and Windows drivers provided by Enertronics, although you have the option of
using standard 8514/A drivers. Enertronics actually ships two ADI drivers—
one that supports an expanded-memory
display list and one that does not. The

Features include programmable keyboard, 431
50-line and 132-column video modes, hot links
to executable programs, compile with findnext-error, and macro compileldecompile.
Optional auto-indent, tab, column shift, and
margin settings. Your choice of screen colors.
100+ commands include Multiple edit windows with window Zoom and multi-speed
scrolling; Block copy, cut, paste, delete, box,
fill, print, write, shift left or right, cap and
uncap; Mark lines, columns or fragments of
text; Search/search-and-replace with token
search, find-function, and regular expression
options (select block or entire document);
Goto/ Push/ Popl Restore Line; Find matching
{I(or)11 levels; Format, Centeç and Timestamp;
Query, resume query, find next/previous query
file/match; Full DOS shell or command execute
— Vq shrinks to M. Full Undo capability
lets you change your mind — while editing!

OS/2 & DOS versions... both for $150
If Vq2 sounds too good to be true,
call for our NO RISK OFFER —

1-800-284-3269
•

GOLDEN BOW SYSTEMS
2665 ARIANE DRIVE, #207
SAN DIEGO, CA 92117
(619) 483-0901
FAX (619) 483-1924 TELEX 201520 GBS UR
MC/VISA US shpg/hdlg $5 CA orders add 7%
Vq and Vq2 are trademarks of Golden Bow Systems
Inn
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Finding the right VGA card can be along and confusing journey, so follow
the name you can trust. Hercules, the company that defined PC graphics,
brings you the Hercules VGA Card. At just $299r it's everything you need
to enter the kingdom of color.

Compatible. The Hercules VGA Card delivers all 17 IBM standard video
modes so your EGA and CGA software will be at home. And it will work
with any color or monochrome analog video VGA monitor.

Simple. The Hercules VGA Card is easy to install and use with no switches,
jumpers or custom software drivers. And since the Hercules VGA Card
is faithful to the VGA standard, you'll use future software without needing
extra drivers.
Beautiful. Over 256,000 colors will brighten your workday routine. And
the Hercules VGA Card's 1/1 aspect ratio makes asquare look like asquare
and acircle look like acircle.

Adaptable. VGA has set the course

There's no place like

for operating systems of the future.
Windows, OS/2 Presentation Manager
and DESQview depend on the Hercules
VGA Card's readable registers for
multi-tasking ease.
To find out where to catch the Hercules
road to VGA satisfaction, call
800 532-0600, ext. 180 (US) or
800 323-0601, ext. 181 (Canada).

•Suggested retail price
91989 Hercules Computer Thchnology. Inc..
921 Parker Street. Berkeley, California 94710.
415 540-6000. Hercules is asegislered trademark
of Hercules Computer Techno:ogy. Inc. All other
product names are trademarks of their respective holders.
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1-800-547-5444
in Canada, Call Toll Free T800-3137-2173

Call today, and get the Inmac Computer
Products Catalog!
•
•

Guaranteed Delivery
Over 3000 Products
To Choose From

U
U

Instant Credit •
45 Day
Product Trial

S Please send my first Inmac catalog today!
i

Title

Name
Company
Street Address/P.O. Box

State

City
Area Code

Phone No.

12nmac

Zip

5558
"Your Worldwide Source for
Computer Supplies, Furniture, and
Data Communications Products."

Mail To: Inmac
2465 Augustine Drive,
Santa Ckira, CA 95054

Definitions on disk

Language Master gives you
instant access to more than
80.000 dictionary definitions
plus 470,000 synonyms from
Merriam-Webster—the English
language authority.
The dictionary contains deDnitions, usage notes and hyphenation points. The thesaurus
contains synonyms, meanings
for each synonym group and
properly inflects all responses.
Language Master, formerly
Choice Words for the IBM PC,
works with most popular
MS-DOS word processors and
is now available for the Apple
Macintosh.
Whether you're writing, reading, or simply want to explore
the English language in anew
and exciting way,
Language Masi
LANGuArP
‘ms-re-R ter is for you.
•5

LANGUAGE
MASTER

$99

See your local software dealer. Or order directly by calling
1-800-323-0023. (305 566-3511 in FL) or write: Franklin
Software, 3511 N.E. 22nd Avenue. Fort Lauderdale, FL 33308

»ma
Fran "Mom
Software

display-list driver requires at least 1
megabyte of expanded memory, and our
tests were constrained to run in 512K
bytes; we ran the benchmarks with the
non-display-list version. As a result,
AutoCAD test results were generally poor
for the small file. On the large file test,
where almost all boards ran without a
display list, the Aurora's times were very
good. A qualitative look at the displaylist drives showed good performance.
Performance under Windows was disappointing. The Aurora board finished
last on the PageMaker Scroll test and tied
for last among the 1024- by 768-pixel
boards on the PageMaker Zoom test.
While the Aurora 1024's lack of
DRAM and exclusive 8514/A support
mean limited flexibility, at $995 it's also
the least expensive unit we looked at.
Display quality was comparable to that of
an IBM 8514/A. A $200 plug-in VGA
module adds VGA capability to the supported text emulations, and the board
supports VGA pass-through. The Aurora
board won't give you ultra-high-end
display power, but it does offer mediumhigh resolution, IBM compatibility (and
the attendant software support), and an
attractive price.

NEC MultiSync Graphics Engine

NEC's relatively new MultiSync Graphics Engine is, at $1999, likely to be one of
the boards that leads medium- to highresolution graphics into the mainstream.
The card has built-in VGA and supports
DOIS and CGI software interfaces. NEC
has also announced TIGA support, and
although drivers are not available at this
writing, they should ship before you read
this.
One of the likely tasks for a mainstream intelligent graphics card is managing graphical user interfaces like Windows and Presentation Manager (PM).
The NEC board has agood start there,
with astrong performance on our Windows test—only Compaq's AG 1024 was
faster among 1024- by 768-pixel adapters. The driver also worked without a
hitch. NEC also claims to have adriver
almost ready for release that accelerates

continued
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High Resolution and Wide Screen
for PCs and Apple Mac
FLEXSCAN'
[
MODEL, 9400
Increasing sophistication in the use of
personal computers for general
business applications, CAD and DTP
has led to a growing demand for better
resolution and larger display devices.
Combining wide compatibility and
functionality with the latest ergonomic
design, the FLEXSCAN 9400, with a
maximum resolution of 1280 dots X
1024 lines, will not only meet these
requirements but those of the next

Amepo muse,.

generation of advanced business PCs.
Wide compatibility
With a wide Horizontal scan frequency
range (30-65kHz), the FLEXSCAN
9400 is compatible with most signal
sources, including standard VGA,

the FLEXSCAN 9400 will give a sharp

he runs both Ultra Hi-Res and general

and bright display image over the

business applications.

extended VGA, 8514/A, Ultra Hi-Res

entire screen.

Graphics controllers for PCs, as well

The 9400 also has 2 input terminals

Ergonomics and Utility

as the Macintosh II and its Hi-Res

(BNC X5and D-sub 9 pin) which can

The CRT of the 9400 has a special

Graphics Adapters.

be easily selected from a front

coating which not only reduces

With the FLEXSCAN 9400, future

mounted switch. This convenient

reflection but also the static electricity

compatibility is assured.

feature enables the professional user

generated on the surface of the

to have a one-monitor solution even if

screen.

Latest Technology

Specifications

By adopting a DBF (Dynamic Beam
Forming) Electron Gun CRT, resolution,

CRT Trio Pitch
CRT Size
CRT Face Treatment
Input Signals

convergence and brightness in the
screen corners have been improved
over a standard CRT. By combining
this with Dynamic Focusing Circuitry,

Scan Frequency
Standard Display Size
Recommended Resolution
Video Band Width
Linearity

Dimensions
Net Weight

0.31mm(Dot)
20"(19V)90'deflection
Dark face,Non-glare screen
Sync: Separate,TTL,positive/negative.
Composite,TTL,positive/negative.
Video: Separate, RGB, Analog
0.6-1.0Vp-p/75ohm positive
Separate, RGB,Analog,Sync. on Green
H:30kHz-65kHz(Automatic adjustment)
V:55Hz— 90Hz (Automatic adjustment)
360mm X270mm
1280dots X10241i nes
120MHz
±5%max.
(for Horizontal scan frequency ranges
30-37/48-50/63-65kHz only)
496mm(W) X561mm(D) X471mm(H)(at tilt 0°)
37kg

NANAO R
NANAO USA CORPORATI ON
23510 TELO AVE.,SUITE 5 TORRANCE, CA 90505
PHONE (213) 325-5202 FAX (213) 530-1679

Specifications are subject to change without notice.
APPLE sop Wrong.

am meowed trademarks of apede Gompgros.inc

Pagemaker re a ,00.51e. treangnark o, Aldus Corpormon
FLEXSCAN end NANAO ore ream..ed traMmrarks ol NANAO USA CORPORATION
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PM performance.
Under AutoCAD, benchmark results
were mixed. As acaveat to all these results, we were using the only NEC driver
available, which only supported release 9
functions. A release 10 driver is on the
list of planned enhancements. NEC's
display-list driver adds additional commands to AutoCAD and uses expanded
memory exclusively. On the small file,
where the display list fit within our
512K-byte limit, performance was outstanding. Redraw, pan, and zoom operations all executed in around 1second.
Where the display-list commands
could not be used, however (on the large
file test), pan and zoom performance
was abysmal. This is because the driver
forces AutoCAD to regenerate the drawing when zooming on athree-dimensional display.
Another glitch that may or may not be
related to differences between release 9
and release 10 came in mixing AutoCAD
and NEC extended commands. If you
mix NEC pan and zoom commands with
standard AutoCAD pan and zoom commands, AutoCAD will lose track of the
proper image position.

Overall, the NEC board seems to offer
great potential at agood price. Although
the driver will limit you if you're using
AutoCAD release 10, the underlying
hardware performs solidly. If NEC puts
all the planned software support in
place, the MultiSync Graphics Engine
should be an outstanding product.

Number Nine Pepper Prol 024/MC

This is one of two MCA boards that we
looked at. We don't have any way of comparing it to most of the other boards in
this review, nor can we compare it to its
AT-bus cousin, the Pepper Pro1280. The
only fair comparison is to the other MCA
board we reviewed, the Vermont Microsystems Cobra/2 HS. In our AutoCAD

tests, the Pro1024/MC blew the doors off
the Cobra/2 HS. The drivers are very
similar, if not identical, to those provided with the Pepper Pro1280. We definitely recommend using the optional
($250) Power9 display-list driver.
Installing the Pro1024/MC is simply a
matter of plugging the board into the
MCA slot with the VGA pass-through.
Once that's done, you boot the computer
with the reference disk and set the slot
configuration, and you're set. Batch files
handle installing the required driver
software.
PageMaker ran well, and the display
was clear and comfortable to look at.
Windows installed easily and ran with no
surprises.
Our low-level TIGA tests also ran
without a hitch. It's interesting to note
that even though the Model 80 is slightly
slower than the Compaq 386/20, the Pepper Pro1024/MC completed the TIGA
benchmarks faster than any other board
in the test.
The list price of $2495 includes 512K
bytes of memory and standard drivers for
AutoCAD and Windows. Those who use
continued
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PACIFICPAGE

the PostScript Language
Compatible Plug-in Cartridge
It's never been this easy.
Now, you can turn your HP LaserJet
Series II into aPostScript language compatible printer simply by plugging in Pacific
Data Products' PacificPage cartridge.
That's all. No other add-ins, software or
cables are required.
Immediately start printing PostScript
language output from Ventura Publisher®,
Aldus PageMaker®, WordPerfect 5.0®,
Microsoft Word® as well as many other
graphics and business application software
packages. And PacificPage is compatible

PACIFIC
DATA

PRODUCTS

with IBM® and IBM-compatibles.
PacificPage is the result of the proven
cartridge-based technology—Plotter in a
Ca rt
ridgeTM, 25 Cartridges in One"—
from Pacific Data Products and the innovative PostScript emulation skills of
Phoenix Technologies, Ltd.
Authorized Dealer:

hd [wit

USA 800-233-8950 •Canada 800-233-8949

All Other Areas (717) 327-9575 •FAX (717) 327-1217

6404 Nancy Ridge Dr.. San Diego. CA 92121.161%552-08W FAX1619155.2-0869•Peo ,;cPage. 25 Cartridges in One'. and Plotter
Carrndge are trademarks
of Pmbe Data Products. Inc. PostScript is aregistered trade-nark of Adobe Systems Inc PhoenisPage is aregistered trademark of Pfroemx Technologies. Ltd.
Coppg-r. 1987, 1988 Phoenix Technologies Ltd. Al other company and product names are trademarks of the company or manufacturer re..pechyely.
Copyigr 1989 Pacific Data Products, Inc.
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AutoCAD will want to add the optional
Power9 software, bringing the total to
about $2750. Still, it's cheaper than the
Vermont Microsystems Cobra/2 HS and
runs markedly faster.

PC Tech Color 34010 Board

PC Tech is a relatively low-volume
manufacturer that caters to the OEM
market. The company offers end-user
products as well, including the TIGAcompatible Color 34010 Board. The
board has alist price of $1600; an additional 256K bytes of video RAM is available for $250, and 4megabytes of add-on
DRAM will set you back $1200. If you
need CGA emulation, PC Tech will add
the appropriate ROM at no additional

charge, but the company makes no guarantees about complete software compatibility.
The board is bundled with both TIGA
and DOIS software interface drivers. We
ran AutoCAD and PageMaker tests
through the TIGA interface. Because the
Color 34010 Board used the same TIGA
ADI driver as the Artist TI12 did, pan
and zoom functions were handicapped.
Still, the board is clearly not as fast as
most of its competition. The same trend
showed on our low-level TIGA benchmarks—in both cases, we attribute the
slow runs to the relatively slow 40-MHz
TMS34010.
If you're looking for an off-the-shelf
speed demon, you're probably looking at
the wrong board. In addition to its slow
performance, the Color 34010 Board is
poorly documented by end-user standards.
On the other hand, the board seems
ideally suited for the user who doesn't
require a lot of hand-holding. The nofrills price is very attractive, and the fact
that it runs glitch-free is appealing. PC
Tech custom-configures boards on an
order-by-order basis.

Vermont Microsystems Cobra Plus HS

Vermont Microsystems, Inc. is no newcomer to the world of high-resolution
graphics. In fact, the company wrote the
book on PGA compatibility. VMI designed the PGL language that drives the
PGA and designed IBM's original PGA.
Our tests included two major applications, but dozens more support PGA and
compatible cards. Add to that number the
countless other vertical-market and custom applications developed for the PGA,
and it's enough to make your head swim.
The Cobra Plus isn't the only PGA-compatible card we tested, but, because it
comes from VMI, we would be willing to
believe that it's the most compatible.
continued

Large fonts, small fonts, decorative
fonts, shadow fonts...

911

Imagine: You have a font-cartridge for your
laserprinter: You need more fonts. You can tell
this cartridge to do it and use them immediately in your textprocessor.

27 0087

Outline: The infinite font-cartridge.
You want to change something? Just tell your
font-cartridge. The font change is made in the
font selection menu automatically.
You want anew cartridge? Save the old and
select the fonts for anew one.
As many times as you want. An infinite number of soft-cartridges. An infinite number of fonts.

THAT'S OUTLINE.
AreArs.a.x. software
Roonstr. 32 •D7500 Karlsruhe •Tel. 01049/721/814078
Outline supports all HP and compatible
Outline supports MS Wore, WordPedect•,
Windows« lPageMaker'. Excel
•registered trademark
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BEST PICTURE
OF THE YEAR.

*Readers Poll, Data Based Advisor, February 1989

CATEGORY: BEST DATABASE MANAGEMENT
GRAPHICS PACKAGE.

GE

the most powerful database graphics
age on the market, has just been voted the
dgraphics tool for adatabase manager;'
xiing to the readers of Data Based Advisor.
uthink that's impressive, consider this:
rote was based on dGE 2.0.
dGE 3.0 is here.

Impress your boss, your
clients, anti yourself. Fasily.
dGE does what you want. And it does it with the dialect
of your choice. Consider the possibilities:

GRAPHS:
•Bar

dGE 3.0
is better
than ever.
The Graphics Design
Center, included in the new
3.0 version, supports the
creation of graphic
charts and pictures
in afree-form menu
driven environment
So instead of requiring you to
program in dBASE source code, the
)tics Design Center writes the code for you
you've designed the image using pull-down
ills and WYSIWYG editing screens.
re's more good news. Version 3also adds
nt editor, expanded printer support, 3-D bar
)tis and more.

For more information and your FREE DEMO
DISK just call 1-800-231-1293
or 1-206-941-2300 or
write Pinnacle Publishing,
P.O. Box 8099, Federal
Way, WA 98003.
When you're ready for
the best, you're ready
for dGE.

•Polyfine

•3-D Bar
figure
•High-low-close •Polyvector
•Pie
•Time series
•Polar
•Cartesian

Price: $195.00; contact
Pinnacle Publishing or your
local software dealer.

DIALECTS:
•dBASE III+
•dBASE N
•Clipper
•FoxBASE+
•R:BASE
Compiler

•Quicksilver
•dBFast
•Eagle
•Microsoft C
•Quick C
•llirbo C

dGE comes complete with interface
to all dialects listed.

What's more, dGE 3.0 works with:
CGA, EGA, VGA and Hercules
monitors, IBM PC, XT, AT, PS/2
and compatibles. Supports the
most popular printers and plotters including HP-G/L language
plotters. PCX/PCC support now
also included.
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dGE is backed by athirty-day
money back guarantee.

Pinnacle I13.1•Box 8099
Publishing Fed
eral Way,
98003
Inc.

800/231-1293
FAX 206/
946-1491
© 1989 PInnide Publishtna. Inc

The Database Enhancement Expertne
dGE is atrademark of Bits Per Second. Other brand and product
nama are trademarks of their respective holders.

Come Visit Us
At Comdex
Booth #C-740

PRODUCT

FOCUS

GRAPHICS COPROCESSOR BOARDS

CON IPANY INFORMATION
Compaq Computer Corp.
(Advanced Graphics 1024)
20555 SH 249
Houston, TX 77070
(713) 370-0760
Inquiry 1071.

IMAgraph Corp.
(TI-1210-8)
11 Elizabeth Dr.
Chelmsford, MA 01824
(508) 256-4624
Inquiry 1074.

Control Systems Corp.
(Artist TI12)
2675 Patton Rd.
St. Paul, MN 55113
(612) 631-7800
Inquiry 1072.

Matrox Electronic Systems Ltd.
(PG-1281 C/8/1.5M)
1055 St. Regis
Dorval, Quebec H9P 2T4, Canada
(514) 685-2630
Inquiry 1075.

Enertronics Research, Inc.
(Aurora 1024)
5Station Plaza
1910 Pine St.
St. Louis, MO 63103
(314) 421-2771
Inquiry 1073.

NEC Home Electronics (USA), Inc.
(MultiSync Graphics Engine)
1255 Michael Dr.
Wood Dale, IL 60191
(312) 860-9500
Inquiry 1076.

Unfortunately, our tests showed disappointing performance. AutoCAD release
10 runs flawlessly on the Cobra Plus, although it turns in the slowest times of any
board with full release-10 drivers. We
had hoped for better performance from a
60-MHz 34010. The board is easy to install, and VMrs installation program
takes care of the device and application
drivers.
Windows is something else altogether.
The Cobra Plus and Cobra/2 are the only
two boards that displayed any serious
problems running our PageMaker tests.
Windows does its scrolling by copying
large blocks of display memory from
place to place. Several times, we noticed
that the Cobra Plus had difficulty scrolling awindow that was overlapped by another window. Parts of the lower (moving) windows would sporadically appear
within the white spaces of the stationary
upper window.
In the scheme of things, that's far from
disastrous. But several PageMaker utility
windows rely on tiny icons of arrows and
triangles to control different aspects of
operation. VMI's Windows/286 driver
was unable to render many of these little
objects, replacing them with much larger
black rectangles. Setting tabs was the
worst case. It's hard enough to grab a 1pixel-wide arrow with the mouse when
you can see it. [Editor's note: Since this
was written, VMI has announced anew
Windows driver that it claims fixes the
pixel-wide arrow problem. The driver
should be available by the time you read
this.]
The Cobra Plus could be faster. At
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$3395, it's not inexpensive. On the other
hand, the display quality was excellent,
and we feel confident that if anyone can
build a 100 percent PGA-compatible
board, VMI can.

Vermont Microsystems Cobra/2 HS

This is the MCA version of the Cobra
Plus board. It is based on the same 60MHz 34010 as the Cobra Plus, and, with
nearly the same drivers as on the Cobra
Plus, it performs identically.
The Cobra/2 costs $3395. For less
money, the Number Nine Pepper Pro1024/MC runs much better. If you need
absolute PGA compatibility, this card is
a safe bet, but otherwise, the Number
Nine board is abetter deal.
A Perspective
In terms of performance, all these
boards exceed VGA. Not so surprisingly,
prices are also in adifferent league. But
before you buy, get the latest information
from each vendor—these boards are still
fairly young, and capabilities and software support change rapidly.
The Number Nine Pepper Pro1280
seems to be the best overall choice for an

Number Nine Computer Corp.
(Pepper Pro1024/MC, Pepper
Pro1280)
725 Concord Ave.
Cambridge, MA 02138
(617) 492-0999
Inquiry 1077.
PC Tech, Inc.
(Color 34010 Board)
907 North Sixth St.
Lake City, MN 55041
(612) 345-4555
Inquiry 1078.
Vermont Microsystems, Inc.
(Cobra Plus HS, Cobra/2 HS)
11 Tigan St.
Winooski, VT 05404
(802) 655-2860
Inquiry 1079.

of f-the- shel f, high-resolution board.
While it's an older design and lacks some
on-board DRAM, its capable display-list
driver makes good use of other system
resources, so AutoCAD performance is
excellent. The Pepper Pro1280 is also
comparatively inexpensive.
If you need atop-of-the-line platform
for development, you may want to consider Matrox's PG-1281. While significantly more expensive than the Pepper
Pro1280, this board has powerful hardware enhancements and comes with a
vast 1.5 megabytes of DRAM on-board.
For medium to high (1024- by 768pixel) resolution, Compaq's Advanced
Graphics 1024 is afine choice. Its combination of speed, price, and ease of use
is hard to beat. Unfortunately, Compaq
cannot guarantee compatibility if you
don't have aCompaq 80286 or 80386.
Of the two MCA cards we looked at,
The Number Nine Pepper Pro1024/MC
gets the nod. It performed well under
standard applications and showed great
promise for use under TIGA.
Two of the stumbling blocks in achieving such high-resolution displays have
been the cost of memory and the processing power that's needed to manipulate it.
34010 boards are one way to get superior
graphics without crippling your CPU.
Large display memories move you more
than abit beyond VGA. •
Steve Apiki and Howard Eglowstein are
BYTE Lab testing editors. Rick Grehan is
director of the BYTE Lab. You can reach
them on BIX as "apiki," "heglowstein,"
and "rick_g," respectively.

"Xerox this memo:'
'FedEx this proposal."
'Uplink these ftles
When something becomes astandard,
using it becomes second nature. That's true
about LapLink. It's so effective that it has
become the most popular
laptop-to-desktop and
desktop-to-desktop file
transfer program ever.
And now Release III
improves on the original
with added power—
Jed
while preserving the
simple design that has
made LapLink the
choice of more major
corporations.
LapLink III offers
both serial and parallel file
transfer, and you can take
advantage of parallel transfer
speeds of 500,000 baud or higher.
It comes with a"six headed" universal cable
that provides you with everything you need
to use both serial and parallel modes.

And LapLink III will even install itself
automatically on aremote computer.
That's in addition to ease-of-use and
productivity features like our popular split
screen design, flexible transfer options,
and disk and printer sharing.
For the same fast, errorfree file transfers between
PCs and Macintoshes, get
LapLink Mac. And for
more information about
any Traveling Software
product, call us at
(800) 662-2652.
LapLink III. The
standard in file transfer
software.
Suggested Retail

hire

$

139.95

IAPLINKin
eariamowerftior

Traveling Software, Inc.
18702 North Creek Parkway, Bothell, WA 98011
(206) 483-8088

Traveling Software Europe
Lords Court, St Leonards Road, Windsor
Berks, SL4 3DB, England
(44) 0753 831855
1.apl.ink is a reg trademark of Traveling Software, loc.. Xerox is a reg. trademark of Xerox Corporation. FinIF, is a mg. trademark of Federal Express Corporation. (t) 1989 Traveling Software. Inc. All Rights Reserved
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CHEMICAL YIELD AS AFUNCTIO N OF TIME AND TEMPERATURE
(POINTS REPRESENT ACTUAL OBSERVATIONS)

Mans &BEAury
STATGRAPHICS: Sophisticated Data Analysis and
Gorgeous Graphics
In An Easy-to-Use PC Statistics Package.
Get the best of both worlds with STATGRAPHICS —
sophisticated data analysis and adazzling array of graphics
in an easy-to-use PC statistics package.
Powerful Statistics. Realize the full potential of your
analytical skills. STATGRAPHICS gives you over 250 statistical procedures including ANOVA, regression analysis,
quality control procedures, experimental design, multivariate
techniques, nonparametric methods, exploratory data
analysis, forecasting, time series analysis, and more.
Incredible Graphics. Turn the "Ho-Hum" into the "Ah-Ha!"
STATGRAPHICS includes over 50 types of graphs that
allow you to analyze your data visually and communicate
your results brilliantly!
Easy To Learn and Use. Enter your data using our full-screen
editor, or import data directly from your ASCII, dBASE',
Lotus', or DIF files. STATGRAPHICS is completely menudriven and includes online HELP, aself-paced tutorial,

handy reference cards, and auser's guide complete with
examples and sample data sets. No wonder InfoWorld said
STATGRAPHICS "makes interactive data analysis and
knock-your-socks-off graphics easy:"
Why compromise? Get the power of sophisticated data
analysis and gorgeous graphics with STATGRAPHICS —
all for only $895.* For more details or to order today, call:

(800) 592-0050 ext. 400
In Maryland, (301) 984-5123;
Outside the U.S., (301) 984-5412 for
the name of the dealer nearest you.
Ask about our money-back guarantee!

STSC

1

t

aro

[DI FOR'
10ICI.
Man.11 N, 1989

STSC, Inc.
2115 East Jefferson Street
Rockville, MD 20852
Circle 341 on Reader Service Card

•Suggested retail price in U.S. and Canada. International prices vary. STATGRAPHICS, dBASE, and toton are registered trademarks of Statistical Graphics Core.. Ashton-Tate. and Lotus Development Corp.. respectively.

SYSTEM REVIEW

DEC's RISC
Powerhouse
The DECstation brings
RISC power to
Unix workstations
at PC prices
Ben Smith and Rob Mitchell

T

he DECstation, Digital Equipment Corp.'s lowest-priced
high-performance Unix workstation yet, represents a radical
approach to development and marketing
for the world's second largest computer
manufacturer. It also represents a new
era in personal computing and a new
competitive challenge for low-end workstation vendors.
The DECstation is the first machine
from DEC designed to run only Unix.
It's also the first DEC workstation to use
aCPU from an outside vendor (the MIPS
R2000 RISC CPU). These facts alone
make the DECstation noteworthy, but it
is a groundbreaking machine in other
ways as well.
With a starting price of $7950, the
DECstation is one of the first RISCbased workstations that are in the price
range of personal computers; its introduction has hit the workstation community like abombshell. Dubbed the "Sun
Killer," the DECstation has an excellent
price/performance ratio, and its functionality is equivalent to Sun's SPARCStation 1(see "Two Powerful Systems
from Sun," May BYTE).
Heavy Metal
DEC sells two versions of the DECstation: the 2100 and the 3100. With the exception of CPU and memory speed, these
machines are identical. The entry-level
2100 is a diskless workstation. It in-

The DECstation 's RISC-based performance and low starting price of $7950 are
turning heads in the workstation world. Its keyboard, however, is disappointing. It
has no Escape key, and many keys are in nonstandard positions or have no function.
dudes an R2010 FPU, 8 megabytes of
memory, a 15-inch monochrome monitor, aSCSI connector, switch-selectable
"thick-wire" and "thin-wire" Ethernet
interfaces, two serial ports, amouse, a
keyboard, and Ultrix Workstation Software for $7950 ($11,900 for the 3100).
The price tag for our test machine, a
fully configured DECstation 3100, was
$39,300—more than three times the
3100's base price.
At the heart of the DECstation lies a

MIPS R2000 RISC CPU, an R2010
math coprocessor, and an R2020 write
buffer (see photo 1). The CPU runs at
12.5 MHz on the DECstation 2100 and at
16.67 MHz on the 3100; DEC rates the
machines at 10 and 14 million instructions per second, respectively. The FPU
puts in adouble-precision LINPACK performance of 1.2 million floating-point
operations per second on the 2100 and
1.6 MFLOPS on the 3100.
continued
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Photo 1: With the exception of its CPU clock speed and its faster cache, the
DECstation 3100 is exactly the same as the 2100. Note the double-mounted single
in-line memory modules and the heat sink on the F1'11.

adapter and cable ($37) to use the ports
with non-DEC serial devices.
Aesthetically, the DECstation is sleek
and attractive; the system unit has an 18by 15 1
/-inch footprint and rises just 4
2
inches off the desktop. The external hard
disk drive and tape systems are housed in
stackable boxes that measure 12 1
/ by
2
11 1
/ by 51
2
/ inches. Each external device
2
includes its own power supply. A handle
at the rear of each unit makes the drives
easy to carry; it snaps down over the
power and SCSI cables when not in use,
locking them into place.
Only the DECstation logo and green
power light adorn the front of the unit;
the power and reset switches are on the
rear panel. The nonstandard 105-key
keyboard is abit of akludge; it's essentially aVAXstation keyboard that DEC
has adapted for use in aUnix environment—with mixed results. For example,
it has no Escape key; to generate an Escape, you must press the Control and left
bracket keys. Many other commonly
used keys are located in unusual positions, and many keys are specific to
DEC's VMS operating system and have
no function at all under Ultrix.

Ultrix
The DECstation's Ultrix Workstation
Software includes Ultrix-32, Ultrix/
DECwindows, aC compiler, X Window
The external hard disk drive can run
Unlike Sun's SPARCStation 1, the
System 11, X User Interface (XUI), and
asynchronously
or
synchronously.
In
DECstation's 32-bit memory bus doesn't
implementations of TCP/IP and NFS.
synchronous mode, it has an aggregate
support direct memory access, and it
Ultrix-32, the DECstation's operating
transfer
rate
of
4
megabytes
per
second.
doesn't have any expansion slots.
system, is a robust implementation of
(The DECstation can only retrieve data
System memory consists of 120-nanoBSD Unix that also includes library rouat up to 1.25 megabytes per second, so
second parity DRAMs mounted on douthis performance is noticeable only if tines and commands from System V.3.
ble-sided, single in-line memory modUltrix has its own versions of /bin/ sh
you're running multiple disk drives.)
ules; you can upgrade in 4-megabyte
and /bin/ csh. DEC also provides the
Our test machine included a1024- by
increments up to the 24-megabyte maxistandard Unix shells, but having both
864-pixel, 60-Hz, noninterlaced 15-inch
mum. Our DECstation 3100 review mameans that you must pay careful attenanalog
color
monitor
(a
15-inch
monochine came fully populated. Also stantion to which shell you're running. The
dard are a 64K-byte data cache and a chrome monitor is standard). DEC also
obvious advantage to having two versions
offers 19-inch color and monochrome
64K-byte instruction cache. DEC uses
monitors. The 8-bit color system uses a is the enhancements that DEC provides.
35-ns static RAM (SRAM) chips in the
The disadvantage is that it's difficult to
1-megabyte frame buffer to display up to
2100 and 23-ns chips in the 3100.
move between Ultrix machines and other
Hidden inside the box is asmall shelf 256 colors simultaneously from apalette
Unix machines. Enhancements are
of
16.7
million.
In
monochrome
mode,
that can hold two 104-megabyte SCSI
barbed hooks for new users who don't rethe DECstation uses a256K-byte singlehard disk drives ($2400 each) that have
alize what they're getting into. The adopplane frame buffer. The graphics subsysan average access time of 33 millisection of the AT&T Korn shell would offer
tem doesn't include avideo controller,
onds. DEC recommends using these for
far more to everyone.
relying
instead
on
the
CPU.
page swapping in aNetwork File System
Ultrix for DEC's RISC machines conIn addition to the SCSI connector, a
(NFS) environment, but you can also use
tains
special commands for optimizing
complement
of
I/O
ports
graces
the
back
them to store data. A SCSI connector lets
program execution. Two examples arc
of the system unit, including both stanyou attach additional devices. Our unit
pixie, aprogram for analyzing program
included one internal hard disk drive, a dard Ethernet interfaces, a15-pin D-sub
block use, and cord2, a program that
video port, mouse and keyboard inter330-megabyte 5%-inch external hard
takes information that pixie generate;
faces,
and
two
serial
ports
(designated
as
disk drive with an average access time of
and rearranges the basic blocks to faciliprinter and modem ports). Regrettably,
24 ms ($6500), and an external 95-megatate better cache mapping. Also include(
the
DECstation
lacks
a
parallel
port,
and
byte streaming-tape subsystem ($3500).
are many utilities for E-mail, networl
the serial ports use aproprietary six-wire
A 600-megabyte CD-ROM drive is also
mail, and message handling (the Ultri)
interface
that
looks
like
a
modified
RSavailable for $1600. The DECstation
continua
442 jack. You'll need a special DB-25
supports up to four storage devices.
202

BYTE -NOVEMBER 1989

DR DOS.
THE CHOICE IS OBVIOUS,
MORE OR LESS.
DR DOS

THE OTHER DOS

• Full DOS application support

• Full DOS application support

• Large disk partitions greater than 32 megabytes

• Large disk partitions -greater
than 32 megabytes (DOS 4only)

• LIM 4.0 expanded memory
support

• LIM 4.0 expanded memory
support (DOS 4only)

• Graphical icon-based user
interface (optional)

• Graphical character-based
user interface (DOS 4only)

• Fully executable from ROM
• Quick and easy installation
• Password protection for
files and directories
• Full screen text editor
• Multiple command line recall
• Built-in help for utilities
• Backed by the Digital
Research commitment to
quality service and support

You don't have to look too closely to see
how DR DOS stacks up against the competition. With an added set of features and
capabilities, DR DOS gives you proven capability and flexibility in asuperior alternative
for any system. Whether you use ahand-held
computer, alaptop, adiskless workstation,

aportable or apowerful full-sized system
with specialized applications, DR DOS gives
you everything you need to make the right
choice. Obviously.
Contact your local reseller for systems sold with DR DOS. OEMs call
Digital Research at 800-443-4200.

El DIGITAL RESEARCH

DR DOS

THE BEST CHOICE.
Digital Research and the Digital Research logo are registered trademarks, and DR DOS is atrademark of Digital Research Inc. Copyright 0 1989, Digital Research Inc. All rights reserved.
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e easy
ways to boost
your BASIC
PRO BAST.

Basic Programming
Library

So who cares that BYTE magazine calls
Pm:1E1AS a "Supercharger for QuickBASIC" or
that PC Tech Journal says that PROBAS is a
"high-quality, high-quantity package"? Who
buys a product just because Jerry Pournelle
said "Anyone doing serious QuickBASIC programming would do well to get [PRoBAs]"? And
who cares that Wayne Hammerly calls PROBAS
"The greatest thing since sliced bread"?
Who?--Only those who want to write better,
faster, slicker programs and save hundreds of
programming hours in the process. With all of
that hoopla out of the way, we are formally
announcing the momentous release of
PROBAS Version 3.1, now with over 400
assembly routines to make BASIC programs
faster and more powerful than you ever
dreamed with features like:
• A 1,000-page two-volume manual
• Full mouse support
• Extended and EMS memory support
• Full-featured windowing
• Moveable, resizable windows
• Screen snapshots (text & graphics)
• Virtual screens in memory
• Lightning-fast file I/O
• Critical error handling
• String, array, and pointer sorts
• Search directories and archives
Create dazzling screens in text, CGA, EGA,
VGA, and Hercules graphics modes with windows that can overlay one another and be
moved and resized on the fly. Store megabytes
of string, data, or screen snapshots in extended
or EMS memory. Draw complex text or graphic
screens to memory and snap them on in an
eyeblink. The PROBAS file I/O routines allow
you to read or write huge chunks of data at a
clip, far faster than with BASIC.
PROBAS also has over 300 other essential services, including handy string, date, time, directory, and array manipulation routines; string,
screen, and data compression routines; valuable equipment and input routines; and faster
replacements for many BASIC commands.
Whether you are a professional or a novice,
PROBAS will boost your BASIC in ways you
never thought possible. PROBAS allows the
professional to write faster, tighter code in much
less time and allows novices to quickly and
easily write professional-quality programs that
would be impossible with BASIC alone. The
bottom line is PROBAS adds power and saves
time. After all, how much is a few hundred
hours of your time really worth?
For all DOS versions of QuickBASIC and
BASCOM. Just $149.00!

PRO REF,.

On-Line Help
For PROBAS

PROREF provides on-line help for the routines
in the PROBAS library. This hypertext manual
links directly to the QB Advisor in QuickBASIC
4.5 so that the PROBAS reference becomes an
integral part of your QuickBASIC on-line manual. Includes information and examples on
PROBAS routines and helpful hints on programming in BASIC. Just $50.00!

}
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Screen
Management

PROSCREEN is afull-featured screen generator/
editor that will save you more design and coding time than you ever thought possible.
PROSCREEN treats screens like a word processor treats text to provide complete control
over characters, colors, and placement. Design
input screens with up to 130 fields, 19 predefined and 2 user-defined masks. Save
screens to screen files or .OBJ files and use the
tight BASIC/Assembly code that comes with
PROSCREEN to access the screens. There's no
kludgy code generator here! Access hundreds
of input screens with less than 25k of total code.
Just $99.00!

PRO MATH,.

Mathematics
Library

PooMkro is acollection of over 150 high-level
routines that provide mathematical functions
and operations for programmers who often
work in mathematics, science, or engineering.
Complex variables, real and complex matrices,
real and complex trigonometric and hyperbolic
functions and their inverses, solution of linear
equations, integration, differential equations,
Fast Fourier transforms, graphics support, and
many other useful routines are provided.
For years Fortran has been the language of
choice for scientific and engineering applications, but it lacks many of the useful features of
QuickBASIC. PROMATH contains most of the
Fortran mathematical and numeric functions
and allows you to easily translate Fortran code
to BASIC or write new programs in BASIC,
while retaining Fortran's numerical prowess.
The PROMATH manual is over 200 pages and
provides a complete description of each routine, including any algorithm and the mathematical formula the routine uses, shown in
standard notation. For QuickBASIC 4 and
BASCOM 6only. Just $99.00!
Circle 159 on Reader Service Card
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TooLKIT

The TooLKIT is acollection of high-level BASIC
and assembly modules that use the routines in
the PROBAS library to save you even more
hours of grunt work. Why spend hundreds of
hours re-inventing the wheel when you can just
plug in TooLIC -1
-modules like:
• Super-fast B-Tree indexing
• Ring, Bar, Pop-Up, Pull-Down menus
• Scroll-bar tag windows
• Dialog boxes with radio buttons
• Two mini-editors with word wrap
• BCD math routines
• Julian date & calendar routines
• Patch .EXE files
• Protected memory storage area
The TooLKrr now supports EGA and VGA
graphics modes for menus, windows, editors,
calendars, and more. Complete with BASIC
source code and an all-new comprehensive
manual. The TooLKn- requires the PROBAS
library and helps conserve your greatest asset
of all—time! Just $99.00!

PRO ASTM

TELECOMM
TooLKIT

The PROBAS TELECOPAM TOOLKIT is a collection of high-level communications modules that
you plug into your code to provide popular file
transfer protocols, terminal emulations, login
scripts and baud rates up to 115,200 baud. You
get:
• Xmodem/Modem7/Xmodem-1k
• Ymodem (single and batch)
• CRC-16 and Checksum
• VT52, VT100, ANSI, BBS etc.
• Auto Dialer & data base
• Documented BASIC source
Why use clumsy SHELLs to complex terminal
programs when you can plug just the communications routines you need into your code?
Implement just the features and commands
you want. Requires PROBAS. Just $75.00!
Our thirty-day, money-back guarantee assures
you the highest quality and our technical support staff is always ready to help.

110MMERLY
COMPUTER SERVICES, INC
9309 JASMINE COURT •LAUREL, MD 20707

(800) 343-7484
INTL. ORDERS: (301) 953-2191 FAX: (301) 725-8147
BBS: (301) 953-7738
Add $5.00 per item ($8.00 Canada) for shipping per order.
Europe: $39.00 for 1st item plus $5.00 for each additional
item. Visa, M/C, C.O.D. (US Only) checks and approved
POs accepted. Trademarks PRoBAs, PaoRee, PROSCREEN
PROMATH:
Hammerly Computer Services, Inc. Quick BASIC, BASCOM: Microsoft Corp.
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label for a collection of single-purpose
programs that send, receive, save, and
retrieve E-mail messages). As with most
Unix utilities, you can freely use these
commands in shell scripts, thereby simplifying the task of crontab mail management scripts.
XUIstation
The DECstation is not intended to be a
Unix process server; it's designed exclusively as an XUI server workstation. In
that vein, it is DEC's brightest star, and
at the moment it's the most affordable
machine of its type.
Built on top of the X Window System,
XUI is the distributed client/server windows standard developed at MIT. XUI is
the graphical user and programming interface at the core of the Open Software
Foundation's Motif (see "A Guide to
GUIs," July BYTE). XUI is the precursor of Motif on DECstations.
XUI consists of awindow manager; a
Session Property Manager, which is a
user's work environment with file and
task management; astyle guide for developers; and a graphical user interface
compiler and resource manager to simplify development of the user interface
for applications. XUI gives the DECstation its feel.
XUI is consistent with DECwindows,
another implementation of the X Window System that runs under VMS. The
user interface is consistent and simple to
grasp. However, some of the standard
utility programs aren't properly integrated. For example, when you select a
file in the User Executive window and
select the Notepad application, the selected file should appear; instead, the
Notepad window comes up empty.

DECstation 2100/3100
Company
Digital Equipment Corp.
146 Main St.
Maynard, MA 01754
(508) 897-5111
Features
Processor: 12.5- or 16.67-MHz 32-bit
R2000 RISC CPU; MIPS R2010 math
coprocessor
Memory: 24 megabytes of 120-ns
parity-checked DRAMs on double-sided
SIMMs (DECstation 2100 has 8
megabytes); 64K bytes of 23-ns SRAM
write-through data cache; 64K bytes of
23-ns SRAM instruction cache (SRAMs in
DECstation 2100 are 35-ns)
Mass storage: External 330-megabyte
SCSI hard disk drive; SCSI tape backup
system; 104-megabyte internal SCSI
hard disk drive
I/O interfaces: Two serial ports; thinwire and thick-wire Ethernet ports; DB-15
video port; mouse port; SCSI port

Size
18 x 15 1
2 x 4inches
/

Price
Base DECstation 2100: $7950
Base DECstation 3100: $11,900
DECstation 3100 as reviewed: $39,300
Inquiry 851.

We found that the Everex actually outperformed the DECstation on low-level,
integer-type operations (register, short,
int, and long). But the DECstation was
nearly five times faster on low-level
floating-point operations (float and double). In random and block (sequential)
memory operations, the DECstation outperformed the Everex by 10 percent to 20
Performance
percent. File operations showed similar
Performance is the DECstation's major
performance. Note, however, that RISC
selling point. Benchmark data supplied
processors do not show their true advanby DEC shows the DECstation 3100 outtage over complex-instruction-set comperforming both Sun's SPARCStation 1 puter (CISC) processors until the comand Hewlett-Packard's HP 9000/835.
piler optimizes for RISC. The BYTE
Our tests show the DECstation 2100 ofbenchmarks don't reflect performance
fering up to 85 percent of the perforwith normal RISC optimization.
mance of the 3100.
Surprisingly, the margin of perforWe subjected the DECstation 3100 to a mance that the DECstation exhibited on
preliminary version of the new BYTE
the low-level operations wasn't as signifUnix benchmarks, currently under deicant when we tested more all-inclusive
velopment in the BYTE Lab. We comoperations. Our shell script test loads the
pared both the 2100 and 3100 against our
system with various Unix commands and
baseline development machine, an Evuses intermediate files for reading and
erex 386/33 running SCO Xenix 2.3.1.
writing. In these tests, the DECstation's
Unlike our MS-DOS and Mac benchperformance was only fractionally better
marks, Unix benchmarks reflect not
than the Everex's. And when it came
only hardware performance but also the
down to our C compiler test, the Everex
performance of the version of Unix and
actually outperformed the DECstation.
the particular compiler optimization.
continued

Unleash the
BASIC Power
of Hypertext!
Our latest BASIC-booster includes the first
hypertext engine designed to be called from
BASIC. With the PROBAS HYPERHELP
TooLKrr you can use the hypertext engine to
put one or more manuals on-line with full
hypertext search facilities. Imagine having one
or more manuals on-line with all of the fantastic hypertext abilities in the QuickBASIC 4.5
compiler and then some:
•Choose single- or multi-window display
•Specify window colors and placement
•Move and resize windows with mouse or keys
•Sophisticated mouse and keyboard interface
•Up to 40 bookmarks to move between hyperlinks
In less than adozen lines of code you can pop-up
context-sensitive help at any time. Your users can
then jump to related help, examples, or just browse
the manual(s) in one or more windows that they can
move or remze at will. The text will automatically wrap
within the window to stay fully visible!

Create HyperCard Applications
Use the HYPERHELP engine to create full-

blown hypercard applications. Create sophisticated multi-window, multi-thread hypercard
stacks. Mix cards and manuals for total data
integration. Moving from link-to-link or cardto-card is instantaneous and the speed will
amaze you.
Adding hypertext to your applications takes
less than about adozen lines of BASIC code.
Converting ASCII text to hypertext is just as
easy—just put delimiters around keywords,
hyperlinks, and items you want to display in
boldface.

Multiple Help Subsystems
The hypertext engine is just a part of the
HYPERHELP TooLKrr. There is awide selection of help subsystems with various displays,
user interfaces, and memory requirements to
suit almost any need. Want asmall, windoworiented, keyword help system? It's in there!
Need aTerminate & Stay Resident help system? It's in there! How about alightbar indexing system that then pops-up the selected
text? It's in there!
The HYPERHELP TOOLKIT gets it's blinding
speed by using the low-level routine in our
PeoBwe Professional Basic Programming
Library. HYPERHELP requires the PROBAS
Library. See our ad on the opposite page for
information on PeoBris, shipping rates, and
our thirty-day money-back guarantee.
Special Introductory Price—For ashort
time this powerful hypertext engine and collection of help subsystems is available for just

$99.001

is HOMMERLY
COMPUTER SERVICES, INC.

9309 JASMINE COURT • LAUREL, MD 20707

(800) 343-7484
INT'L. ORDERS: (301) 953-2191 FAX: (301) 725-8147
BBS: (301) 953-7738
Add 85.00 per Item ($8.00 Canada) for shipping per order.
Europe: 839.00 for 1st item plus 85.00 for each additional
item. Visa, MIC, C.O.D. (US Only) checks and approved
POs accepted. Trademarks Pea., %Av. PRoScerm
PwoMperx: Nammerly Computer Services, Inc. Quick.
BASIC, BASCOM: Microsoft Corp.
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DEC'S RISC POWERHOUSE

What this means is that the DECstation is exceptional at crunching numbers.
However, when it comes to the more
mundane operations of office and software development applications, its performance is good, but not what we would
have expected.
Big- and Little-Endian
DEC stirred up acontroversy when it decided to use "little-endian" memorymapping byte order in the DECstation, as

it does in the VAX. Most other workstations, such as Sun's SPARCStation 1, use
"big-endian" order, the reverse byte
order. Most minicomputers, mainframes, and microcomputers based on
the Motorola microprocessors (such as
the Macintosh) use big-endian ordering.
IBM PCs, Xenix machines, and other
microcomputers that use Intel processors
use the little-endian method. MIPS processors can run either way.
Byte order isn't significant for execut-

: .: .>: .: .: .: .: -: .: .: -: .: .: .: .:, :. :- :. :. :. :. :. :•

MEXPE lirr SIE.
For document
typesetting and
formatting quality,
PC1EX is the
difference between
average and expert.
It's the next step
beyond standard
desktop publishing.
(T)EXPERT

Of PC TEX,
TABLES
INFO WORLD said:
"... No non-TEXbased program has
such typographical
œsthetics... enormously flexible..."
And PC MAGAZINE
wrote: "(With PC 1X)
... you can achieve
incredible precision
in formatting text,
especially mathematical expressions."
For afree PC TEX
demo diskette,
product catalog and
information on a
configuration for
your system, call
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(T)EXPERT FORMULAS & MATH
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12 Madrona Avenue
Mill Valley, CA 94941

PERSONAL

415/388-8853.
Then give your
next job the
(t)expert touch.
PC TEX is aregistered TM of Personal TX, Inc
TEX is on American Mathematical Society
Inquire about Pli distributorships. Site licenses
available to qualified organizations. This ad
wos typeset using PC TEX and Bitstream fonts.
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able binary files (compiled programs),
because very few executables run on a
different architecture than the one for
which they were compiled. But many
data files are binary. If you move them to
another machine that uses the reverse
byte order, the data is scrambled. In a
heterogeneous computing environment,
byte order is amajor factor in ensuring
data portability.
It would seem to be atrivial task for
the data transfer program to reorder the
bytes, but since the algorithm needs the
size of the data structure in order to figure where to begin and end the reordering, this isn't aproblem that ageneralpurpose data transfer program can solve.
The only solution is to limit the data in a
heterogeneous network to a maximum
data element of a single byte. In other
words, you convert all data to ASCII before moving it out to the network.
This is how file transfers are traditionally done in the Unix environment. But
this approach slows down the data operations of applications running on different
kinds of machines. Still, the little-endian
approach makes sense for DEC, since
it's more likely that its users will network
the DECstation with other DEC machines than with non-DEC computers.
The Good and the Bad
The DECstation is an excellent high-performance, single-user workstation, but
it's not agood choice as acompute server
or file server because it doesn't handle
heavy disk I/O or user loads well. DEC
markets the DECstation for office or engineering use, but the documentation is
oriented toward the engineer, and the
machine is best suited for this type of
user. You don't need a DECstation for
most office applications; inexpensive
terminals running off general-purpose
machines can perform those tasks perfectly well.
The DECstation is ready to network
using either type of Ethernet. But it can't
handle more than two serial I/O devices,
its lack of aparallel port prevents its use
with awide variety of printers, and its
unusual keyboard is a significant limitation.
However, if outstanding performance
is what you're after, the DECstation
won't disappoint you. It offers more
horsepower than 80386-based systems
can muster, at avery competitive price.
And it provides strong competition for
Sun and other workstation vendors. •
Ben Smith and Rob Mitchell are BYTE
technical editors. You can reach them on
BIX as "bensmith" and "rob_mitchell."

BEST BlArS FOR 14 YEARS!
JADE COMPUTER
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Buy
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Monitor Optional

•Game port
.Clock/Calendar

Monitor & Hard Drive Options
30
i Megabyte

I

798

I

Only

$ 848

I

$ 898

I

$ 898

898

EPSON
LX-810 ...$178
FX-850 ....Call
FX-1050 ...Call
LQ-510 ...$328
LQ-850 ....Call
LQ-950 ....Call
LQ-1050 ...Call
LQ-2550 ...Call

$

1098

Panasonic
KX-1180..$178
10(-1191 ..$238
KX-1124..$318

a HEWLETT
PACKARD
ileEI

New LaserJet IIP
H.P. LaserJet II
H.P. DeskJet
H.P. DeskJet Plus
H.P. DeskWriter
4 MB RAM Card w/1 MB
172 Fonts in aCartridge
Plotter in aCartridge
PostScript Cartridge
Extra Toner
Extra Ink Cartridge

$1098
$1698
$598
$698
$848
$298
$288
$268
$498
$98
$19

Surge Protector
S.L Water 6 outlet
Isobar 4 outlet
Isobar 8 outlet
Isobar modem protector
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n
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e
e
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$18
'48
588
$24

CIO

California
Torrance. Costa Mesa. Woodland Hills
Keamy Mesa. Sunnyvale
Texas
Addison. Houston

Georgia
Smyrna

Not all items in stock at
our nine retail locations.

Arizona
Phoenix

$
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—FIRE BREATHING 386—
•80386 processor running at •Fut size case
20 MHz. 25 MHz 33 MHz •One 32-Bit Five 16-Bit
•1MB RAM expands to 6 MB Two 8-Bit sloU
•384K Shadow RAM
•101 key enhanced keyboard
•1.2 MB or 1.44 MB drive
.200 watt power supply
•1:1 Interleave Hard Disk
/floppy Disk controller
•80387 socket

•Clock/Calendar
•Norton Si. 23/31.6/31.6
•Landmark 25.5/32.6/43.5

Monitor & Hard Drive Options (20 MHz)
Floppy
Only

I Megabyte

40
Megabyte

I

80
i Megabyte

Complete Monographics System

I

$

1268

$

1$ 1498

16481

$ 1 1 98

1148

$

1 598

$

I$ 1798

1968 I

Trippitte Battery Back-up
450 Watt UPS
750 Watt UPS
1200 Watt UPS

$398
$498
$698

Intel
8087
$88
80287-12
8087-2 ...$118
80387-SX
8087-1 ...$158
80387-16
80287 ....$128
80387-20
80287-8 ..$198
80387-25
80287-10 .$228
80387-33
Better Than Intel
IIT Coprocessors In Stock

motter $6.
88
List Pnce
,179E,

Roland DXY-980
8 PEN 230mm/SEC
.05mm Resolution
HPGL Compatible
Electrostatic Hold Down
Parallel and Serial Input
Digitizing Capacity

1998

1$ 2198

$ 2298

$ 2398

For 25 MHz Add .198
For 25 MHz Cache Add .698 For 33 MHz Cache Add .1398

For 20 MHz System Add $298

TrippItte Line Stabilizer
600 Watt Line Conditioner
s98
1200 Watt Une Conditioner ...$158
1800 Watt Une Conditioner _188

$

Complete VGA System

Complete VGA System

$ 948

Complete VGA System
$

ë

33 MHz Cache

Complete Monographics System

Complete Color System
$ 748

Megabyte

I

Optional

$2198 $2898

Monitor & Hard Drive Options (12 MHz)
Floppy
j
40
I
80

Complete Monographics System
$598

$1098

•80 286 processor running at
12 MHz or 20 MHz
•80287 socket
•Zero wait state
•Clock/Calendar
•1Megabyte of RAM
•101-key enhanced keyboard
•1.2 MB or 1.44 MB drive
•200 watt power
)ply
•Hard/Floppy controller
•Norton S.I. 13.7/20.3
•Six 16-Bit & TWo 8 Bit
•Landmark 16/25.9
expansion slots
•One Year Warranty

•8087 socket
•Front panel display
•101 Key enhanced keyboard

20
Megabyte

Monitor

25 MHz Cache

—286 POWERHOUSE-

•Dual diskette drive controller •Serial RS-232C port

Floppy
Only

$1498

12 MHz

9'798

Monito rOptiona l

—A PROVEN BEST SELLER—
•
8088 microprocessor run•150 watt power supply

•Parallel printer port
•Eight XT expansion slots

20 MHz

20 MHz

$498

nning at 10 MHz CC 4.77
•640KB
•5.25' 360KB RAM Drive

JADE COMPUTER
Super-386

JADE COMPUTER
\ PRO-286

Drive

Hard Disk Sale
Only
20 MB 60ms
$198
20 MB 35ms
$248
30 MB 60ms
$218
30 MB 35ms
$288
40 MB 40ms
$298
40 MB 28ms
$348
60 MB 40ms
$388
80 MB 28ms
538
120 MB 28ms
698
150 MB 23ms
e;98
CMS 40 MB Tape Back-up

.$Z78
.$318
.$348
.$388
.$488
.$598
Call

Kit w/
Controller

$248
$298
$268
$338
$348
$398
5448
$598
$768
$1098
$268

Modem
1200 internal w/software
2400 internal w/software
1200 baud external
2400 baud external
2403 PS/2 internal
Intel 2400B for PS/2

548
588
588
$148
$198
$278

Daisywheel
Printer
40 CPS

$199

Logitech
LogiMouse Serial
LogiMouse Hi-Rez, Bus
LogiMouse Hi-Rez Serial

588
s88
598

Mouse
Opto Mechanical
With Software

$29

Scan ner
Complete hand Scanner
Complete Hatf Page
Complete Full Page
Logitech Scan Man
Diamond Rower HS-3000 Plus

$98
$218
$548
$248
$198

JADE COMPUTER
4901 W. Rosecrans Ave. Box 5046. Hawthorne, California 90251-S046

Continental
Mae
MICROCOMPUTER
MARKETING COUNCK

U.S.A.

1-800-421-5500

Inside California

We accept checks, credit card or purchase
orders from qualified firms and institutions.
No surcharge on credit card orders. CA., TX.
GA. & AZ. residents add sales tax. Prices and
Circle 185 on Reader Service Card

213-973-7707

1-800-262-1710

availability subject to change without notice.
Shipping and handling charges via UPS
ground 50'E/lb. UPS air $1.00/1b. Minimum
charge $4.00.
Fax machine 1-213-675-2522

Aie_eeli
red.
for the ofice. Designedkpeple.

After you ooh-ed and aah-ed over
the letter quality output, 3-way paper feed,
ease-of-use, 2-year limited warranty
and 9pin price on our KX-P1124 printer,
somebody said,"Great.
Now do it with avvide-carriage'.'

Panasonic 113X-fP18241

24 PIN

Multi-Mode Printer

MI -KY

Inhvducing the
Panasonic*KV-P1624.
Our newest24pin
wide carnage
printer
It's fast. Flexible. And fullyfeatured. Everything most offices are
looking for in adot matrix printer.
At aprice within most office budgets.

20 features, including 4
macros, right at your fingertips.
What could be simpler?

PI -B

1
The features you'll use most often
are available at atouch. Seven resident
fonts to vary the look of your
documents. Formatting for different
document sizes.

Even macros that recall all the
settings for aparticular document
at the touch of a
single key.
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DRAFT

OBILEM91.111

1.0 , MAROON

.
_

'five letter
quality, high-resolution graphics, and
Bold Proportional
Space
seven resident fonts,
Sans Ser if Pica
so it's ideal for all
Seet.ipt nee.
your office applications. You'll find the 1624's letterquality mode as fast, or faster, than
most popular 9pins. Up to 63 LQ
characters per second. With its 360 x
360 dpi bit-mapped graphics you can
incorporate special printed effects
into your documents. Like company
logos and line art.
Draft Pica
Draft Elite

Courier Pica
Prestige Elite

Done.

SOLD MI
12

17

SCRIPT
20
1112

20.220 2 I

1.2211011

8206 $112111
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Multiple paper paths mean you
can put this printer exactly where
you want it. There aren't many places
in an office to conveniently put aprinter
So the
1624 gives you
achoice of 4
different p
paths: sin
sheets from
the top, and
fanfold from
the front,

1.22

111•11111111MEIIIn

="MMIN

See your dealer for details.
bottom or rear. Aspecial
So if you've been waiting for the
'Paper Park' feature even
•
ideal multi-purpose office printer,
lets you feed single
it has arrived. For the name of your
sheets from the top,
nearest Panasonic printer dealer,
without removing .2e
rear-fed fanfold.
call toll-free 1-800-742-8086.
A2-year
limited warranty
Printers CompukYs, Peripherals, Copiers,
7jpeuiriters and Facsimiles
in this day and age? That's investment protection, Panasonic-style.
You'll End 2-year warranties rather
n
Office Automation cD/z
rare in the printer industry. But
standard with the Panasonic 1624.

Panasonic

Only one paper path is available

at any given time for continuous paper.
Circle 271 on Reader Service Card

WE ARE JUST A
FAX AWAY!
(818) 347-9977
ABOVE SOFTWARE
Above Disk
ACCOLADE
Test Drive II
ADOBE
Illustrator/Windows
ALDUS
Pagemaker
ALPHA
Alpha/Four
AMERICAN SMALL BUSIh ESS
Design Cad
Design Cad 3D
APPLAUSE
Perfect Addition
APPLICATION TECHNIQUES
Pizazz Plus
ASHTON-TATE
DBase IV
Framework III
DBase Ill Plus
Multimate Advantage II
ASK SAM
Ask Sam 4.21
AUTODESK
Autosketch 2.0
BANNER BLUE
Org Plus
BITSTREAM
Bitstream Fonts
BLOC PUBLISHING
FormFiller 2.0
Formtools
BLAISE
Turbo CTools
Turbo Power Tools Plus
BORLAND
Turbo C
Turbo Pascal
Turbo CPro
Turbo Pascal Pro
Quanro Pro
Reflex 2.0
Sidekick Plus
Paradox
BOURBAKI
1Dir Plus
BRIDGE WA
Fast Tras
BRIGHTBILL-ROBERTS
Hyperpad
BRODERBUND
Phnt Shop
Memory Mate
BUMBLEBEE
DB Fast/DOS Plus
BUTTONWARE
PC File DB
CALIFORNIA SCIENTIFIC
Brainmaker
CENTRAL POINT
PC Tools Deluxe
Copy Il PC
CHRONOS
Who-What-When
CLARION
Professional Developer
COREL SYSTEMS
Corel Draw 1.1
COMMAND TECHNOLOGY
SPF/PC
COMPUTER ASSOCIATES
Supercalc V
S
Cuebnefj i
Te

DATA

R&RReport Writer
CORE
Corefast
CROSSTALK
Crosstalk Mark 4
Remote 2
CUSTOM APPLICATIONS
Freedom Of Press
DAC
Lucid 3D
DAC Easy Bonus Pack
DAC Easy Accounting
DATABASE
Dataease 4.0
DATASTORM
Procomm Plus
DELRINA
Perform
DELTA TECHNOLOGY
Direct Access
DIGITAL RESEARCH
Gem Artline
Gem Presentation Team
DIGITALK
Smalltalk V286
DYNAMIC MICROPROCESSOR
PC Anywhere Ill
ELECTRONIC ARTS
Backup Pro
Deluxe Paint II
ENABLE SOFTWARE
Enable

52.00
26.00
409.00
479.00
319.00
159.00
209.00
39.00
69.00
485.00
455.00
455.00
295.00
179.00
95.00
52.00
Call
85.00
59.00
92.00
92.00
99.00
99.00
169.00
169.00
349.00
165.00
135.00
479.00
49.00
35.00
95.00
39.00
45.00
145.00
69.00
145.00
79.00
24.00
115.00
409.00
349.00
185.00
305.00
449.00
109.00
69.00
145.00
115.00
335.00
60.00
115.00
59.00
499.00
55.00
172.00
55.00
285.00
285.00
139.00
72.00
62.00
49.00

FIFTH GENERATION
Fastback Plus
FORMWOR X
Formworx w/Fill &File
FOX
FoxbaSe Plus/LAN
Foxbase Plus
FUNK
Sideways
Allways (1-2-3 or symphony)
GAZELLE
°DOS II
GENERIC
Generic CADD Level 3
GIBSON
Spinrite
GOLDEN BOW
VCache
HAVENTREE
Interactive Easy Flow
HELIX
Headroom
IBM
DOS 4.01
Displaywrite IV
INDIVIDUAL
101 Macros For WordPerfect
INSET
Inset Plus
INSIGHT DEVELOPMENT
Laser Control
Print-A-Plot
INTUIT
Quicken
LASERGO
Go Script
Go Script Plus
LASERTOOLS
Lasehorq
LEARNING COMPANY
Reader Rabbit
LOTUS
Agenda
1-2-3 y3.0
1-2-3- v2.2
MATHSOFT
Mathcad
MECA
Managing Your Money
MERIDIAN
Carbon Copy Plus
MICROGRAFX
Windows Graph Plus
Designer
MICROLOGIC
Tornado
MICROLYTICS
Gofer
MICROPROSE
F19 Stealth Fighter
MICRORIN#
RBase For DOS
MINDSC APE
Balance of Power 1990
MU LTISOFT
PC Kwik_power pack
Super PC Kwik
MICROSOFT
Quickbasic
Quick C
Excel
Windows 286
Windows 386
Quickpascal
Macro Assembler
CCompiler
Word
Flight Simulator
MICROTEK
Spectrum
NANTUCKET
Clipper
NEW ENGLAND
Graph -ln -The-Box
NOLO
Willmaker
NORTH EDGE
Timeslips Ill
NOV LL
Advanced Net 2.15
OWL
Guide
PAPERBACK
VP Planner Plus
PATTON 8 PATTON
Flowcharting II Plus
PAUL MACE
Mace Utilities Gold
PEACHTREE
Crnplte Accting W/Data Query
PERSOFT
loe
Smarterm 240
PERSONICS
Ultravision
See More 1-2-3
PETER NORTON
Norton Utilities
Norton Commander
Norton Utilities Advanced

109.00
89.00
295.00
199.00
42.00
85.00
39.00
169.00
49.00
45.00
109.00
79.00
125.00
289.00
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85.00
105.00
40.00
139.00
269.00
85.00
25.00

119.00
119.00
329.00
449.00
52.00
45.00
45.00
489.00

Print Q
SOFTWARE MASTERS
Flash
SOFTWARE PUBLISHING
Harvard Graphics
PFS 1st Publisher
PFS 1st Choice
PFS tot Graphics
Professional Write
SOLUTION SYSTEMS
Brief
SPECTRUM HOLOBYTE
Tetris
Falcon-AT
STSC

29.00

e igrAliGSE DIMENSIONS

72.00
49.00
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BLOG
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t
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Jet
Scenery Disks
SYMANTEC
&A
Timeline
Grandview
SYMSOFT
Hotshot Graphics
SYSTAT

67.00
67.00
285.00
67.00
135.00
55.00
99.00
299.00
225.00
35.00
49.00
499.00
75.00
35.00
169.00
1995.00
169.00
129.00
139.00
85.00
235.00
259.00
205.00
79.00
49 00
59.00
52.00
85.00

449.00

259.00
175.00
115.00
65.00
59.00
165.00
59.00
55.00
95.00
79.00
37.00
52.00
52.00
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275.00
355.00
355.00
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Coloria VGA Paint
ROYKORE
Opus One
SAMNA
Ami
AMI Professional
SANTA CRUZ OPERATIONS
SCO Operating System 386
SCITOR
Project Scheduler 4
SIERRA ON-LINE
Leisure Suit Larry #2
Kings Quest IV
Space Quest III
SIMON 8 SCHUSTER
Typing Tutor IV
Webster Prof Thesaurus
SOFTK LONE
Mirror III
SOFTLOGIC

125.00
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POLARIS
Packrat
PRECISION SOFTWARE
Superbase 2For Windows
PRIME SOLUTIONS
Disk Technician Advanced
PRIMETIME
Primetime
PROXIMITY TECHNOLOGY
Choice Word
PUBTECH
File Organizer
QUA 10
Copywrite
QUALITAS
386 To The Max
386 To The Max Pro
QUARTERDECK
Desqview
OEMM 386
REFERENCE
Grammatik III
RIGHTSOFT

105.00
265.00
129.00
319.00
469.00
429.00
32.00
32.00
39.00
29.00
75.00
55.00
45.00
85.00
49.00
289.00
85.00
105.00
89.00
145.00
165.00
24.00
32.00
569.00
35.00
32.00
CALL
219.00
369.00
189.00
149.00
689.00
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WOLFRAM RESEARCH
Mathematica 386
WORDPERFECT
Word Perfect
Word Perfect Library
Word Perfect Network
WORDSTAR
Wordstar Professions 5.5
WORDTECH
Quicksilver Diamord
DBXL Diamond 1.3
XEROX
Xerox Formbase
Ventura Publisher
Xerox Presents
XTREE
Xtree Pro
ZSOFT
Publishers Paintbrush

HARDWARE

AST RESEARCH
5251/11 Enhanced
Six Pak Plus 64K
ATI
VGA Wonder 256
BELKIN/DATASPEC
Cables/Switchboxes
CENTRAL POINT
Copy II PC Option Board Deluxe
CURTIS
Ruby Plus
EVEREX
Internal 2400 Modem

FIFTH GENERATION
Logical Connection 512K
HAYES
Smartmodem 2400
INTEL
Above Board Plus 512K
Coprocessors
KENSINGTON
Masterpiece Plus
KEYTRONIC
KB101 Plus Keyboard
LOGITECH
Scanman Plus PC
New Mouse
MICROSOFT
Bus or Serial Mouse W th Paint
MICROSPEED
Fast Trap Serial
MOUSE SYSTEMS
Bus or Seria1PC Mouse II
NEC HOME ELECTRONICS
beFr
i
li t:r

599.00
239.00
65.00
349.00
235.00
349.00
145.00
319.00
499.00
309.00
75.00

N
E
N
A

169.00

599.00
129.00
335.00
Call
119.00
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N
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69.00
155.00
Call
579.00

o

459.00
455.00
Call
109.00

D
E

99.00
199.00
89.00

S

109.00
95.00
95.00
759.00

Prodesigner VGA Plus
409.00
PANASONIC
KXP 1124 Printer
369.00
PARADISE
VGA Plus
295.00
POLAROID
EGA Palette
2399.00
PLUS
Hardcard 40
709.00
PRACTICAL PERIPHERALS
2400 External Modem
195.00
SEAGATE
Hard Disks
Call
SOTA TECHNOLOGY
386i Accelerator Board
429.00
VGA/16 512K w/ Mouse
349.00
SUMMAGRAPHICS
Summasketch Plus 12x12
419.00
SYSGEN
Bridge File With Adapte'
289.00
TOUCHBASE
Worldport 2400 Modem
265.00
Worldport 2496 Fax Modem
519.00
VIDEO 7
Vram VGA 256K
509.00

8
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8
3
4
7
4
4
4
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eaPATIBILITY
Perfect Exchange
50.00
Software Bridge
85.00
THREE D GRAPHICS
Perspective Jr
99.00
T
s
Publish It!
115.00
TRAVELING SOFTWARE
Laplink III
85.00
Viewlink
85.00
TURBO POWER
Turbo BTree Filer
79.00
Turbo Professional
79.00
UNISON WORLD
Printmaster Plus
35.00
V COMMUNICATIONS
Sourcer With Bios
119.00
VERSASOFT
Immediate Shipent On Purchase Orders
DB Man V
219.00
WHITE CRANE
From Government And State Agencies.
Brooklyn Bridge
79.00
Cities ( ot.inties School And tiniversities

WE SHIP
TO FPO
&APO
BOXES

WE
WELCOME
CORPORATE
ACCOUNTS AN
INTERNATIONAL
ORDERS

Prices subject to change with out notice and while
stocks last We ship the latest versions xi- We accept Visa.
Master Card. American Express (1# 200Surcharge on American
Express ## Please Call (818) 347-9 400 tor an Authorization #for
defective goods or your return will not be accepted E Due to copyright
laws we cannot take back any software wlIere the seal has been broken.
«r $5 minimum shipping per item, less on bulk crders • 9Blue shipping.
$3,50 C0.D charge (1# Heavier items charged accordingly 4r We do not
guarantee compatiblity .
Call for prices for any software item not listed in this ad.
er Order desk open 7A.M. to 5P.M (PST) Saturday 10 AM 2PM (PST)
P.O.
Box 10598. Canoga Park, CA 91309 xe- Showroom 7959 Deering Ave Canoga Park,
CA 91304 (or Customer Service (818) 347-9400. General Office (347) 7500.
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SYSTEM REVIEW

The
LAN Terminal
Alternative
Two diskless
80286-based PCs
offer different options
for LAN users
Bill Catchings
and Mark L. Van Name

D

iskless PCs make a certain
amount of sense on a LAN.
Rather than using local storage, adiskless PC boots from
aLAN server and stores all its data on a
server. With all the data in a central
place, backups are easier, and, so diskless PC vendors claim, the network is
more secure because workstations have
no local disk drives. Diskless PCs also
should cost less than standard PCs because they don't have disk drives and can
use smaller power supplies.
To test these claims, we looked at two
80286-based diskless PCs: the TeleVideo TS2 TeleStation and the Wyse
WY-212. Both units house amonitor and
motherboard in one compact case and
use ROMs to boot from a Novell NetWare file server. Both also include 1
megabyte of 120-nanosecond DRAM on
the motherboard. From there, however,
the configurations diverge.
The TS2 is a10-MHz 80286 machine
that includes an 8-bit Ethernet adapter
and Novell boot ROM for $1695 ($1429
without the Ethernet adapter and boot
ROM). The unit comes with asocket for
an Intel 80287 math coprocessor; abuiltin green-phosphor, 14-inch, Herculescompatible monitor; two RS-232C serial
ports; one parallel port; and a 101-key
Enhanced AT-style keyboard. The network interface card occupies the unit's

The Wyse WY-2I2 (left) and the Tele Video TS2 TeleStation.
single 8-bit expansion slot.
The TS2's memory configuration is
expandable. Two of its four banks of
256K-byte, parity-checked memory
come in single in-line memory modules.
You can replace those SIMMs with 1megabyte SIMMs to bring the memory to
its maximum of 2.5 megabytes.
Our test unit also included MS-DOS
and GWBASIC 3.3 ($85) and a10-MHz
80287. TeleVideo doesn't sell an 80287,
so we assumed the common list price of
$250 to calculate atotal system cost of
$2030.
The WY-212 has a 12.5-MHz 80286
CPU and and 1megabyte of RAM for
$1799. The Wyse system delivers alittle
more performance than the TS2 and has
monochrome VGA rather than Hercules
graphics. It includes asocket for either a

6- or 10-MHz Intel 80287 math coprocessor (we tested the machine with a10MHz 80287); abuilt-in, 14-inch, whitephosphor VGA monitor; a Wyse 8-bit
VGA card; one parallel port; two RS232C serial ports; and an Enhanced ATstyle keyboard. The VGA card and the
network interface card fill the system's
two 16-bit AT-bus expansion slots.
Wyse sells the WY-212 through distributors; you can also buy the identical
machine through retail channels as the
Amdek System/286N from Wyse's Amdek subsidiary.
The WY-212 includes two VGA utility
disks, but it doesn't come with aLAN
adapter or DOS. You'll have to buy the
adapter from athird party. Wyse does,
however, sell Novell NetWare and 3Com
continued
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Rack &Desk
PC/AT Chassis
Integrand's 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?

REVIEW
THE LAN TERMINAL ALTERNATIVE

Wyse WY-212/Amdek System/286N
Company
Wyse Technology
3471 North First St.
San Jose, CA 95134
(800) 438-9973
(408) 473-1200
Amdek Corp.
3471 North First St.
San Jose, CA 95134
(800) 722-6335
(408) 922-5700
Components
Processor: 12.5-MHz Intel 80286;
socket for 6- or 10-MHz Intel 80287 math
coprocessor
Memory: 1megabyte of 16-bit 120-ns
DRAM; 32K bytes of BIOS ROM
Network adapter: Not available from
Wyse
Display: Built-in Wyse monochrome,
white-phosphor, 14-inch VGA monitor;
Wyse 8-bit VGA card
Keyboard: 102-key IBM Enhanced
I/O interfaces: Two RS-232C serial ports
with DB-9 connectors; DB-25 parallel
port; RJ-11 keyboard connector; two 16bit AT-bus expansion slots for video
board and LAN adapter card
Size
13 x 13 x 14 inches (height includes
built-in monitor); 32 pounds

Rack & Desk Models
Accepts PC, XT, AT Motherboards
and Passive Backplanes
Doesn't Look Like IBM
Rugged, Modular Construction
Excellent Air Flow & Cooling
Optional Card Cage Fan
Designed to meet FCC
204 Watt Supply, UL Recognized
145W & 85W also available
Reasonably Priced

NO/
Passive
Backplanes
aala a

WO II/
MIMI

ii--n-a
m am am
J0

.100111 0-110 WI
L- IL. _III
III07
•••••
•••

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 BLsiness Machines.
Drives and computer boards not inclt,ded.
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Software
VGA drivers and utilities disks
Documentation
User's guide; GWBASIC manual; MSDOS manual
Price
Base system: $1799
System as reviewed: $2487

TeleVideo TS2 TeleStation
Company
TeleVideo Systems, Inc.
550 East Brokaw Rd.
San Jose, CA 95161
(408) 954-8333
Components
Processor: 10-MHz 16-bit Intel 80286;
socket for 8- or 10-MHz Intel 80287 math
coprocessor
Memory: 1megabyte of 16-bit 120-ns
DRAM, expandable to 2.5 megabytes on
the motherboard; 64K bytes of BIOS
ROM
Network adapter: TeleVideo 8-bit,
Novell NE-1000 compatible, Ethernet
adapter with NetWare boot ROM
Display: Built-in TeleVideo
monochrome, green-phosphor, 14-inch
Hercules-compatible monitor; video
circuitry on motherboard
Keyboard: Modified 101-key IBM
Enhanced
I/0 interfaces: Two RS-232C serial
ports with DB-9 connectors; DB-25
parallel port; AT-style DIN keyboard
connector; 8-bit AT-bus expansion slot for
LAN adapter card
Size
12 1/
2 x 12 3
4 x 15 1
/
/
2 inches (height
includes built-in monitor); 26 pounds
Software
MS-DOS and GWBASIC 33($85)
Documentation
User's guide
Price
Base system: $1695
System as reviewed: $2030
Inquiry 864.

Inquiry 863.

3+Share boot ROM chips for $40 each.
These chips fit into asocket in the Western Digital EtherCard Plus 8-bit Ethernet board (WD8003EBT); aspokesperson from Wyse said that the chips will
often work in other network adapters as
well. Our evaluation unit included the
$438 WD8003EBT card with a Wyse
NetWare boot ROM. Wyse doesn't sell
an 80287, so we added $250 to get atotal
system price of $2487.
The WY-212's memory is fixed; it
limits you to 1megabyte with no parity
checking. That's not much memory
these days, but Wyse at least lets you configure the 384K bytes of it above 640K
bytes as extended memory.
Neither system compares well on price

with many low-cost AT clones. Furthermore, in this day of 20-MHz 80286s,
neither system is especially fast: Both
units run with one wait state.
A Look Inside
The first thing you notice about these
systems is how small they are. Both monitors attach directly to bases on necks
that tilt and swivel. Those bases have a
small footprint-13 inches square for the
WY-212, and 12 1
/ by 12 3
2
/ inches for the
4
TS2.
The TS2 is no harder to open than a
standard PC, although the monitor
makes the task abit awkward. Fortunately, once you remove the six screws from
the bottom and the two from the back,

REVIEW
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Wyse WY-212, TeleVideo TS2 TeleStation
LOW -LEVEL PERFORMANCE'
CPU
Matrix
String Move
Byte-wide
Word-wide:
Odd-bnd.
Even-bnd.
Sieve
Sort
7

Index:

WY-212
7.40

Wyse WY-212
TS2
7.89

50.99

53.65

51.01
25.52
46.74
36.77

53.60
26.84
44.87
35.04

1.68

1.64

FLOATING POINT
Math
Error 2
Sine(x)
Error
e"
Error
D Index:

WY-212
34.29

TS2
39.62

13.97

16.60

12 19

14.28

1.40

1.19

VIDEO
Text
Mode 0
Mode 1
Mode 2
Mode 3
Mode 7
Graphics
CGA:
Mode 4
Mode 5
Mode 6
EGA:
Mode 13
Mode 14
Mode 15
Mode 16
VGA:
Mode 18
Mode 19
Hercules

WY-212

Index:

TS2
TeleVideo TS2 TeleStation

12.10
12.10
11.86
11.85
N/A

N/A
N/A
N/A
N/A
12.31

3.39
3.40
3.57

N/A
N/A
N/A

5.77
6.30
N/A
6.30

N/A
N/A
N/A
N/A

6.61
3.66
N/A

N/A
N/A
3.10

1.01

1.24

N/A= Not applicable.
All times are in seconds. Figures were generated using the 8088/8086 version (1.1) of Small-C.
2The errors for Floating Point indicate the difference between expected and actual values,
correct to 10 digits or rounded to 2digits.
For afull description of all the benchmarks, see "Introducing the New BYTE Benchmarks," June 1988 BYTE

you can put the monitor portion of the
case aside.
Inside, however, the TS2 is very different from most PCs. There are no drive
bays, no fan, and only one horizontally
mounted expansion slot. That slot holds
the LAN adapter. It's easy to see why
these units are among the quietest PCs
you'll find.
The TS2's TeleVideo Ethernet adapter
includes a NetWare boot ROM. The
adapter is compatible with Novell's NE1000, so installing the TS2 on aNetWare
LAN is asnap.
The WY-212 opens much like the
TS2, but it has nine screws on the bottom
of the base. The main difference between
the two systems is the two 16-bit expansion slots present in the WY-212.
They're mounted above the motherboard, one to the left and one to the right.
The LAN adapter is in the left slot, and
the VGA board is in the right slot. The
standard 8-bit Wyse VGA card uses chips
from Tseng Labs. The CPU has acompatibility speed of 8MHz, which you can
set with SETUP. Jumpers let you run the
80287 at 6or 10 MHz.
The motherboard is atiny 10 inches
wide by 9'4 inches deep. Ours had no
visible trace cuts or jumpers. On it were a
total of 78 chips, 32 of which were for
memory. Four application-specific ICs
(ASICs) from VLSI do most of the job of

emulating an IBM AT. With so few chips
and no mechanical components, the
WY-212 should be reliable.
The TS2's motherboard is even smaller (8 inches wide by 7inches deep, with a
/-inch notch in the back left
2
11
/-by 41
2
corner) and has mostly surface-mounted
chips. Like the WY-212 board, its design
is mature-there was only one jumper
wire. Of its 70 chips, 36 of them are for
memory. One NCR ASIC and six VLSI
ASICs provide the Hercules and AT emulation-an AT and video adapter in only
34 chips. The TS2's 80286 has acompatibility speed of 8MHz that you can set
with an external DIP switch.
Neither machine gives you many options; these units are basically smart terminals with no free expansion slots. You
couldn't add adisk drive even if there
were room in the cases, because the
power supplies run at only around 50
watts. Other than the TS2's few memory
choices, the only real option is MS-DOS
3.3. Currently, you also cannot run OS/2
on either machine; that will have to wait
until vendors offer OS/2 remote-boot
software.
Performance
We tested both diskless PCs on athinwire Ethernet LAN with a 16-MHz
80386-based Samsung file server running Novell's NetWare 2.15 SFT (for

IBM PC AT

CPU

D

FPU

Eli

Video

D

System Fault Tolerant). The server included a150-megabyte hard disk drive, a
Novell NE1000 Ethernet adapter, and 4
megabytes of RAM. The server's hard
disk drive delivers excellent performance by combining a SCSI disk drive
with an intelligent controller that has an
on-board 8K-byte cache. NetWare further speeds disk accesses by prefetching
sectors on most reads and by caching recently read sectors.
Because neither of these systems has a
hard disk drive, their disk performance
depends largely on the speed of the network and the file server. We chose,
therefore, not to run any of the application benchmarks, which depend heavily
on disk access and so could be misleading. We discarded the low-level disk I/O
benchmarks for the same reason.
The network interface cards in each
machine also affect overall performance. We tested both machines with 8bit Ethernet adapters. Unlike the TS2,
however, the WY-212 could use potentially faster, 16-bit LAN adapters.
We ran all the tests on an unloaded network. They showed just how hard it is to
benchmark disk-oriented tests on a
LAN: Both systems received adisk index
over 10 times that of astandard AT, courtesy of the unloaded network and the
speedy file server. While the disk test
continued
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IEEE -Z
lOtech offers the
widest selection
of easy-to-use
IEEE 488 (GPIB)
interfaces for the
Macintosh.

remains abig question:
These two systems
cost as much as,
or more than, many
AT clones that include

'SCSI /IEEE
controller for
the Macintosh
Plus, SE & II

hard disk drives.

'Serial /IEEE
controller for
long-distance
applications
'Serial /IEEE ploter converter for
HPIB plotter interfacing
'Desk accessory software for IEEE
control from any application
'Language drivers for IEEE control
from Basic. C, Fortran, Pascal,
Hypercard and more
'Menu -driven software for
anaiysis and graphics

scientific

.111day rnoney-tiack guarantee
.2 year warranty
•Call or send for your FREE
Technical Guide

lOtech...the choice is easy

(216) 439-4091

Telex 6502820864
Fax (216) 439-4003

25971CannonRoad •Cleveland,Ohio 44146
London (0734) 86-12-87. Paris (1) 34810178 •Zurich (01)821 944
Milan 02-4120360 •Linkoping 013 11 01 40 •GorInchens 01830-35333
Sidney (2) 452 3831 •Seoul 784.9942 •Munkh and caller European.
North African and Middle East countries not listed (0891 710020.
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Pice

•NuBus IEEE
board for the
Macintosh II

nLec
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results are meaningless in absolute
terms, it's clear from our tests that network-based systems aren't intrinsically
slower than disk-based ones.
Surprisingly, despite its faster CPU
clock speed, the WY-212 didn't score
significantly higher than the TS2 on the
CPU tests. The similarity in scores probably stems in part from the fact that both
machines run with one wait state.
In the FPU tests, however, the WY212 beat the TS2 by about 15 percent.
The TS2 lost here because it runs its 10MHz 80287 at only 6.7 MHz. (A TeleVideo spokesperson said that the TS2's
coprocessor speed is limited to amaximum of 6.7 MHz, one-third the speed of
the unit's 20-MHz oscillator.)
The TS2 won the video tests by about
20 percent. That difference is potentially
misleading, however, because the results
come from two different sets of tests—
the WY-212's for VGA, and the TS2's
for aHercules-compatible display.

Every minute or so it would give the error
that it "could not access the drive NETWORK." A spokesperson for Tele Video
said that anewer Windows version (2.03)
works fine.
Bits and Pieces
The TS2 comes with a Fujitsu Limited
FKB4700 AT Enhanced keyboard,
which we've tested on other systems. It
has an enlarged Return key and uses the
standard AT DIN connector. The Fujitsu
keyboard has asoft mechanical click and
feel that we've come to like.
The WY-212 uses Wyse's own keyboard, which is fully compatible with
IBM's AT Enhanced keyboard. Like
Wyse's terminal keyboards, however, it
has atightly coiled telephone-type (R.111) cable connecting it to the base. The
keyboard is alittle stiff for our tastes.
Both machines include a one-year,
mail-in, parts-and-labor warranty. The
manufacturer pays for return shipping.
Wyse offers on-site service through several firms, including TRW's Customer
Service Division. Both companies also
provide unlimited telephone support—
but neither, unfortunately, has atoll-free
support number.

To Disk or Not To Disk?
Both systems are well built and attractive
and score high marks for their ease of installation and compatibility. With the
right network adapter installed, you can
just take them out of the box and hook
them to anetwork, and you're ready to
go. Depending on your LAN, you might
need to build aboot disk on the server for
your first diskless PC; after that, however, you can connect as many additional
workstations as you like.
Compatibility
Price remains a big question: These
Both systems fared well in compatibility
two systems cost as much as, or more
testing. With no expansion slots, we
than, many AT clones that include hard
couldn't test much hardware. Two exterdisk drives. Furthermore, the absence of
nal serial devices, aUSRobotics Courier
local hard disk drives hardly makes these
2400 modem and a Microsoft Serial
two machines secure—it's easy to get at
Mouse, worked with both systems.
server data via their serial and parallel
There were also no major software
ports.
problems. Both flawlessly ran a wide
If you want adiskless PC, either sysrange of applications, including Bor- tem is a reasonable choice. The Teleland's Quattro 1.0, Reflex 1.14, Turbo
Video TS2 TeleStation is cheaper and
C 2.0, and Turbo Pascal 4.0; Digitalk's
has more memory capacity, while the
Smalltalk/V 1.2; Kermit 2.32/A; MicroWyse WY-212 offers aVGA display and
Pro's WordStar 3.3 and 4.0; Lotus's
supports higher-performance, 16-bit
Symphony 2; Microsoft's PC Paintbrush
network interface cards. •
2.0 and Word 4.0; Novell's NetWare
2.15; and Symantec's Q&A 1.1.
Bill Catchings and Mark L. Van Name, a
The TS2 did have a problem with
BYTE consulting editor, are independent
Microsoft Windows 1.01. That software
computer consultants and freelance writran fine on the WY-212, but on the TS2 it
ers based in Raleigh, North Carolina.
got caught in an endless loop before it
You can reach them on MX as "wbc3"
could completely come up on the screen.
and "mvanname," respectively.

The

SYSTEMIZER
PLUS

Available at
Entre' Conwuter
Centers, 1,
Coffipotuter Factory
and her retailers
nationwide!

The Universal
External Network

tpiu5: Oatannex in Gonadal

Up to 31
users can..

•

•Share Printers
•Share Plotters Pen
•Share a Modem
•Share a FAX
•Exchange E-MAIL
•Transfer Datafiles

Systemizer
Pluses
---

any unshielded
four-wire cable

Ma nfra ne
via protocol
convertr

z,tele•
Example 17 micros [mixed brands, some on a LAN] and a mainframe, each
equipped with aSystemizer Plus, sharing 3 p.-inters, a plotter, and EMAIL.

Systemizing has become the connectivity standard
at many of the world's largest corporations and
throughout the federal government. Ten's of thousands are already in use. The new Systemizer' Plus
is the latest model in Applied Creative Technology's
line of Systemizing products, and it delivers what
95% of corporate computer users want from a
Local Area Network— at far less cost and complexity, and yet with much more versatility.

Corporate computing managers prefer Systemizing
over other connectivity methods because it offers:
•Up to 6210 ports, each parallel and serial capable.
•Compatibility. Mix PC's, LAN's, mainframes, laptops.
•Easy owner installation. Low cost cabling.
•5 min. user training with no support needed after.
•Flexibility; readily accomodates growch and changes.
•Powerful distributed buffering (up to 31 Megabytes)
•Dist-ibuted processing for hsgh speed and reliability.

Call 1-800-433-5373
to get a FREE demo!
Copyright 1989 by Applied Crealwe Technology Inc Systemizer Plus end System ong ers2 trademarks of Applied Creause Technobgy Inc

The

CON NEXPERTS'
A Division of Applied Creative Technology Inc.

8333 Douglas Ave., Suite 700
Dallas, Texas 75225 U.S.A.
(214) 358-4800
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YOU'RE MORE LIKELY TO
WIN LIME TURN HAVE RSINGLE
HUH IN 01111 TAPE BACKUP
What does it mean when we say Mountain
tape backup systems have an unrecoverable
error rate of Iin 10' 4bits? Well, think of it this
way. Statistically, you're more likely to hit the
jackpot in the Massachusetts, Rhode Island,
Oregon, California and Colorado lotteries.
All of them. Before you would lose asingle bit
of data while backing up your computer
with Mountain.
That's just one reason people think of
Mountain more often than any other for errorfree tape backup solutions. Mountain reliability.
From 40 megabytes to 2.2 gigabytes. _
Call (800) 458-0300 Dept. 100C
for more information.

I‘g

Mountain,
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Color/EGA Monitors

Hard Drives

Amdek C732
Amdek C722
AST EGA
Mitsubishi 1410C
Mitsubishi 1430C
Samsung EGA 14

$445
515
515
345
405
375

VGA/CAD Monitors
Mitsubishi 1381A
NEC Multisync 11A
NEC Multisync 3D
NEC Multisync plus
NEC Macsync
Sony 1302P

r-m

$515
505
675
915
600
Call

Printers

'..: ". . . ::.
.....5,.
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S Systems 10 MHz XT
•Intel 8088-1 CPU
•Phoenix BIOS
•640K on board
•TEAC 360K floppy drive
•Multi I/0 w/1P, IS, 1G.
fdc, clock

•Enhanced 101 key keyboard
•XT style case
•165W power supply

NEC P2200
NEC P5200
NEC P5300
Okidata 320P
Okidata 321P
Okidata 390
Okidata 391
Okidata 393
Okidata 393C
Toshiba 301
Toshiba 311
Toshiba 341SL
Toshiba 351SX

Laser Printers
NEC LC 890
Toshiba Pagelaser
HP Laserjet 11/11D

XT/10

Video Options

Drives

Mono

CGA

EGA

VGA

Plotters

650
675
975
1125

775
855
1150
1305

1045
1125
1425
1575

1115
1195
1495
1645

HI
HI
HI
HI

Single
Dual
20MB
40MB

•Intel 80286-12 CPU
•Ami or Phoenix BIOS
•1MB RAM on board
•TEAC 1.44 3.5" floppy drive
•Hard/floppy drive controller

•Enhanced 101 key keyboard
•Baby AT style case
•200W power supply
•Multi I/O card w/1P 25 ports

Video options

Drives

Mono

EGA

VGA

Single
20MB
40MB

855
1190
1345

1305
1640
1795

1375
1715
1865

S Systems 386-20
•Intel 80386-20 CPU
•Ami BIOS
•1MB on board
•TEAC 1.44 & 1.2MB floppy
drives

AT 386-20

$3405
2785
Call

DMP-52
DMP-52MP
DMP-61
DMP-62

$2495
2945
3245
4000

Video Boards

S Systems 286/12

AT 286-12

$330
525
695
375
520
520
705
1105
1185
315
380
650
985

•Hard/floppy controller t1:1)
•Enhanced 101 key keyboard
•AT full style case
•220W power supply
•IP, 2S ports

Video options

Hercules Colorcard
Hercules Incolorcard
Hercules VGA
Paradise EGA-350
Paradise EGA-480
Paradise VGA-Plus
Paradise VGA-Plus-16
Paradise VGA-Prof
Quadram Quadega
Video 7 Vega Deluxe
Video 7 Vega VGA
Video 7 Fastwrite VGA
Video VRAM-VGA

Multifunction/Memory Boards
AST Rampage 2-256
AST Rampage-286
AST Rampage Plus-286
Intel Above 286-Plus
Intel Above PS286 Plus

Drives

Mono

EGA

VGA

Accelerator Boards

20MB
40MB
80MB

1795
2028
2325
2450

2225
2475
2625
2885

2305
2545
2700
2965

Intel Inboard 386-PC
Intel Inboard 386

Monochrome Monitors
Amdek V210A
Amdek V410A
NEC Multisync GS
Samsung mono-12 flat
Samsung mono 14

$85
150
220
105
105

$155
210
189
195
210
280
320
470
250
225
300
380
475

$290
Call
420
435
485

650
900

Floppy Drives
Toshiba 360K
Toshiba 1.2MB
Toshiba 720K
Toshiba 1.44MB
TEAC 360K
TEAC 1.2MB
TEAC 720K
TEAC 1.44MB

$70
85
75
90
75
90
80
90

Seagate 20MB
Seagate 40MB
Seagate 80MB
Plus Hardcard-20
Plus Hardcard-40
Plus Passport-20
Plus Passport-40

$225
410
600
535
670
415
560

Tape Drives
Archive 5240
Archive 5540
Archive VP601
Mountain 4340

$325
345
675
400

Math Co-processors
Intel
Intel
Intel
Intel
Intel
Intel
Intel

80287-8
80287-10
80387-16
80387-20
80387-25
80387SX
80c287

$225
260
415
470
590
375
315

Software
Aldus Pagemaker
dBASEIV
Lotus 1-2-3 v. 3
Lotus Symphony
Microsoft Windows 286
Microsoft Windows 386
Microsoft Excel!
Microsoft Word
Microsoft Works
Paradox 3.0
PFS First Publisher
Ventura Publisher
Word Perfect 5.0
Symantac Q&A 3.0

$455
450
310
415
70
130
285
215
105
415
70
485
220
215

Mice
Logitech Serial Mouse
Logitech Bus Mouse
Microsoft Mice

Call
Call
Call

Modems
US Robotics 1200
US Robotics 2400
Okitel 1200B int
Okitel 2400B int
Okitel 2400B Plus int

Call
Call
125
200
285

Laptop Computers
Toshiba 1600-20
Toshiba 1600-40
Toshiba 3100E
Toshiba 3200
Toshiba 5100-40
Toshiba 5100-100
Toshiba 5200-40
Toshiba 5200-100
Zenith Supersport 286

$3375
3775
2800
3500
4275
4925
5185
5475
Call

Scanners
HP Scanjet
Logitech Scan Man
Niscan OCR

Call
225
395

Surge Protectors
Curtis Diamond
Curtis Emerald
Curtis Ruby
Kensington Masterpiece

Call
Call
Call
100

Fax Machines
Sharp F0-220
Sharp F0-300
Sharp F0-330
Murata 1200
Murata 1600

$750
1025
1075
650
875

To order call 1-800-837-3573; Fax # 708-495-2629
•Lease Available
•Certified & Cashiers Check
•Wire-Transfer, Money Orders
•Personal & Co checks allow 10 days
to clear.

•No returns without RMA#
•30 Day Return Policy
•No returns on Software
•Prices subject to change without
notice.
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ELS ENTERPRISES, LTD.
15 E. Madison, Lombard, IL 60148

Hours: Monday-Friday, 8am-6pm CST
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HARDWARE REVIEW

LAN Aid:
Mac Booster
Modules
DaynaTALK and
FlashBox connection
modules provide
fast pickup for sluggish
LocalTalk networks
Tom Thompson

C

an you improve the performance of your sprawling Macintosh network without scrapping the whole thing and
starting from scratch? Dayna Communications and Sun Microsystems' TOPS
Division say yes. Both offer products
with modified network drivers and enhanced connection modules that will
boost the data transfer rate of existing
LocalTalk networks. Dayna claims that
DaynaTALK can increase transfer rates
to a maximum of 850 kilobits per second, while TOPS says that its FlashBox
kit will provide amaximum transfer rate
of 768 kbps.
By themselves, DaynaTALK and
FlashBox don't give aMac any extra networking capabilities, such as transferring files. Each Mac and file server must
be equipped with either the Dayna or
TOPS product to be able to operate at the
higher transfer rate. But both products
work with Apple's networking software,
AppleShare 2.01, and install easily on
Macs acting as AppleShare file servers.
The faster DaynaTALK and FlashBox
modules can coexist with devices running at the slower, standard LocalTalk
transfer rate, such as Macs without enhanced connectors, laser printers, and
certain network bridges.
Although similar in design and identi-

DaynaTALK (left) and FlashBox promise to triple network performance.
cal in price ($189), the products showed
subtle differences in our tests. With its
collision filters, DaynaTALK seems targeted for networks with a centralized
server. FlashBox, with its TOPS/Macintosh networking software, is more suitable for distributed networks without
servers.

Common Roots

These two products are similar solutions
for the same problem. To Apple's credit,
each Macintosh system includes basic
AppleTalk networking protocols and
drivers. LocalTalk, Apple's low-cost
connector module and cabling option,
lets you link Macs and laser printers together with transfer rates of 230.4 kbps.
Add networking software (e.g., AppleShare), and you can establish adedicated
Mac as afile server.
Because LocalTalk lets Mac users into
the networking game cheaply and easily,
chaos often results. Soon, the network
becomes a maze of cables strung from
cubicle to cubicle, and perhaps through
the ceiling. Some users begin launching
applications stored on the file server.

Others regularly transfer huge files back
and forth. One department attaches a
color PostScript printer to the network.
Soon all that activity slows down the network, and 230 kbps doesn't seem like
such a fast transfer rate after all. If
you're delegated to beef up that rate,
you'll face abig headache: new and costly upgrade hardware, and worse, the
prospect of ripping out the existing network wiring to add new cables.
Enter the Dayna and TOPS enhanced
connection modules. To install either
one, you turn off the Mac and attach the
existing network connection module to
the enhanced module, which in turn attaches to the Mac. Next, you restart the
Mac, run the installation software to install the new network driver, and make
any adjustments (e.g., you can set the
DaynaTALK driver for transfer rates
from 600 kbps to 850 kbps). You then
reboot.
Both of these kits contain test applications that "exercise" the network connection by sending and receiving test
packets between two nodes. The standard
continued
NOVEMBER 1989 •BYTE

219

REVIEW
LAN AID: MAC BOOSTER MODULES

DaynaTALK
Company
Dayna Communications, Inc.
50 South Main St., Fifth Floor
Salt Lake City, UT 84144
(801) 531-0600
Features
Boosts LocalTalk data transmission to a
range of rates from 600 kbps to 850 kbps;
SpeedGuard timing and filters for
avoiding data collisions during highspeed transmissions
Hardware Needed
Mac Plus, SE, or II, LocalTalk or
PhoneNet-type connection module
attached to anetwork
Software Needed
System 6.0.2/Finder 6.1 or higher
Documentation
User's guide
Price
$189 per kit (each kit contains one
enhanced module, software, and manual)
SpeedGuard Collision Filter: $69.95
Inquiry 854.

DaynaTALK or FlashBox software replaces AppleTalk's Link Access Protocol
(ALAP). Network operations, such as
calling a file from the server, don't
change; they just proceed at the higher
transfer rate.
Talking DaynaTALK
Roughly the size of acigarette package,
the DaynaTALK connection module has
a mini-DIN-8 cable at one end that attaches to the Mac's printer port. A female mini-DIN-8 socket at the other end
accepts the cable from anetwork connection module.
The software disk contains the ubiquitous read-me-first file, the DaynaTALK
driver, and anetwork diagnostic application. Several Apple files also reside on
the disk: the Network cdev (used to select
the network driver via the Control Panel
desk accessory), the Responder INIT
(which responds to packets sent by the
diagnostic network software), the Installer application, and Apple System
software version 6.0.3.
Installation is a breeze because you
simply boot the Mac with the disk and
run the Installer. Once the Installer is
launched, you just click on amouse button to add or remove the DaynaTALK
software.
To alter the Mac's network transfer
rate, you just click on the DaynaTALK
220
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over whether the Mac is talking to the
network or not.
A female DIN-8 port for the network
Company
Sun Microsystems
connection sits at one end of the module;
TOPS Division
at the other end is asix-pin female socket
950 Marina Village Pkwy.
that accepts an adapter cable for the
Alameda, CA 94501
Mac's printer port. Adapter cables have
(800) 445-8677
the male DIN-8 connector; cables with a
male DB-9 connector for use with the
Features
Mac 512KE are planned. While this
Enhanced LocalTalk data transfer rates
adds ameasure of flexibility to the deof 768 kbps; LED indicator that shows
sign, it can also cause trouble. If you're
when data is being transmitted;
accommodates FlashBox-compatible
not careful, you might plug the netMacs and PCs in the network
work's connection-module cable into this
six-pin socket, damaging the FlashBox.
Hardware Needed
The software disk contains several
Mac Plus, SE, or II; LocalTalk or
versions
of the network driver, an installPhoneNet-type connection module
er application, a network diagnostic
attached to anetwork
application, an INIT, and afile with various installation resources. It also inSoftware Needed
cludes Apple's Network cdev and an ApSystem 4.1/Finder 5.5 or higher
pleTalk file that provides anew version
Documentation
of the AppleTalk driver for aMac Plus.
Installation guide
The disk is not bootable, but the custom installer application manages nicely
Price
as is. Irecommend that you make aboot
$189 per kit (each kit contains one
floppy instead (there's room on the disk
enhanced module, software, and manual)
for astripped-down system) to minimize
the risks of modifying alive System file.
Inquiry 855.
A click on the appropriate mouse button
installs or removes FlashBox software.
The package doesn't offer configuration
"sneaker" icon inside the Network
options for network speeds, and it only
cdev's display. A dialog box with several
buttons appears. When you click on a allows transfer rates of 768 kbps or 230
kbps. Also, no collision filters are availConfigure button, anew dialog box ofable. However, the DaynaTALK's opfers you a range of transfer rates: 850,
tional Collision Filter is compatible with
768, 740, and 600 kbps. The rate you
the FlashBox.
select depends on the system you're
The FlashBox manual, like Daynausing. The entire Mac II family, the Mac
TALK's, offers detailed installation inSE/30, and some Mac SEs can operate at
structions for novices and aquick start850 kbps. Mac SEs made prior to midup guide for experts, and it has asection
1988 can manage only 740 kbps. The
on diagnostic testing and topology mis600-kbps setting accommodates margintakes. The manual is terse in some areas,
al networks where low-quality cabling or
but it doesn't scrimp on troubleshooting
widespread nodes degrade the signals.
hints—a plus for any network manager.
The user's manual thoroughly explains DaynaTALK, the test applicaAcid Test
tions, troubleshooting, and how to avoid
We measured relative data transfer rates
network collisions (see the text box
of the modules in real-world tests with
"DaynaTALK Option: Collision ConBYTE's LAN. We also copied files betrol" on page 223). The manual's steptween two Macs in isolation (to eliminate
by-step procedure might be overdone for
network traffic) and over an "ideal conexperts, but it serves novices well.
duit" (a network link consisting of a
short length of phone wire between two
FlashBox Speed
PhoneNet connection modules).
The TOPS FlashBox connector module is
To minimize the effects of machine
slightly larger than the DaynaTALK
performance on the transfers, we used a
unit. FlashBox requires external power
Mac IIcx equipped with an 80-megabyte
to operate its electronics, so, unlike with
internal hard disk drive and aMac II with
DaynaTALK, every FlashBox user needs
a40-megabyte internal hard disk drive.
to have an extra power outlet. But FlashBoth disks were empty except for the sysBox offers something that DaynaTALK
tem and benchmark files necessary to
doesn't: an LED indicator that shows
conduct the tests. We used 6.0.3 System
when it's transmitting. This is awelcome
continued
feature when you find yourself puzzling
TOPS FlashBox

Our MAJOR ADVANTAGE-Supplying you with
the Broadest Range of Software Ammunition.
LIST OURS

LIST OURS

APPLICATION SOFTWARE

SCIENCE/ENGINEERING

COMMUNICATIONS
Carbon Copy plus
Close-Up
Customer
Support
Co/Session
Crosstalk XVI
Mirror III
PC Anywhere III
Procomm Plus

195

115

195
245
249
195
103
145
75

135
165
182
99
67
79
49

DATABASE
Clarion
Clipper
dBASE IV
dBXL
FoxBASE+
FoxBASE+/MAC
Paradox 3.0
PFS:Professional File
Q&A
R&R
R:Base for DOS

695
695
795
249
395
395
725
299
349
149
725

409
439
489
145
199
199
479
189
229
109
489

DESKTOP PUBLISHING
Adobe Illustrator 88
695 409
Adobe Illustrator 88 (MAC) 495 300
Corel Draw!
CALL CALL
Draw Applause
495 315
First Publisher
99
79
First Publisher Art Gallery
129
82
GEM Artline
495 285
GEM Desktop Publisher
299
183
PageMaker
795 489
PageMaker (MAC)
595
299
495 320
Ready, Set, Go (MAC)
Springboard Publisher
139
80
Ventura Publisher
895 539
GRAPHICS
Chart-Master
Freelance Plus
GEM Graph Present. Team
Graph Plus
GraphWriter II
Graph-in-the-Box
Harvard Graphics
Micrografx Designer
Microsoft Chart
Perspective Junior
Pinstripe Presenter
PIXIE
Powerpoint (MAC)
Xerox Presents

375
239
495 CALL
305
495
495 329
495 CALL
140
75
495
289
695 459
395
270
149
109
200 CALL
177
295
395 265
495
319

INFORMATION ORGANIZERS
Agenda
395 CALL
askSam
295
179
GOfer
80
45
GrandView
295
189
Memory Mate
70
43
SideKick Plus
200
135
Tornado
10)
55
Who-What-When
190
119
Zylndex Professional
295
159
PROJECT MANAGEMENT
Harvard Project Manager
695
InstaPlan 2.0
99
Microsoft Project
495
SuperProject Plus
395
Time Line v. 3.0
595
Time Line Graphics
195

439
95
329
255
359
135

SPREADSHEET'S
Legend Twin Level Ill
249
195
Lotus 1-2-3
CALL CALL
Lucid 3-D
149 CALL
Microsoft Excel
495
239
Microsoft Excel (MAC)
395
270
Microsoft Multiplan 4.0
195
125
Microsoft MultIplan (MAC)
195
125
PFS:Professional Plan
99 CALL
PlanPerfect
395
199
Quattro
248
165
SuperCalc5
495 319
Symphony
695 CALL
Wingz (MAC)
495
299

CAD
AutoCAD Release 10
3000 CALL
AutoShade
500 389
AutoSketc h
150
95
DesignCAD
CALL CALL
DesignCAD 3-D
399
209
Drafix CAD Ultra
395
259
Generic CADD Level 3
300
179
Generic 3-D Solids Modeling 349
195

1111

ADVAN TAGE
SOF TWARE
LIST OURS
SPREADSHEET UTILITIES
3-D Graphics
145
129
4Views
150
119
4Word
100
61
0 BASE
195
119
Liberty
295
199
Allways
150
85
Baler
495 449
Graph-in-the-Box
140
75
Hal
150 CALL
Impress
140 CALL
lnword
100
59
Look & Link
100
60
Note-It Plus
80
55
Noteworthy
80
49
PanaView
145
129
See More
80
49
Sideways
70
43
SmartNotes
80
48
Spellin!
80
49
SQZ Plus
100
63
WORD PROCESSING
Ami
199
129
DisplayWrite 4
495
342
Grammatik III
99
52
Manuscript
495 CALL
MaxThink 89
89
71
Microsoft Word
450
249
Microsoft Word (MAC)
395
249
695
299
MultiMate Advantage ll
Office Writer 6.0
495 302
PFS:Professional Write
199
129
Q & A Write
199
135
RightWriter
95
52
Samna Word IV
595
316
Sprint
200
139
WordPerfect 5.0
495
239
WordPerfect (MAC)
395
231
WordPerfect Library
129
69
WordStar 2000+ Personal
495
302
WordStar Professional Rel 5 495
239
XyWrite Ill Plus
445
256
LANGUAGES
Lahey F77L
595 535
Micro Focus COBOL
CALL CALL
Microsoft C
450
299
MS FORTRAN
450 299
MS Macro Assembler
150
99
MS QuickPASCAL
99
69
Smalltalk/V 286
200
149
Turbo C 2.0
150
99
Turbo C 2.0 Professional
250
169
Turbo Pascal 5.0
150
99
Turbo Pascal 5.0 Professional 250
169

DATA ACQUISITION/ANALYSIS
Asystant Plus
995 849
DADISP
795
719
LABTECH Notebook
995
799

LIST OURS
OPERATING SYSTEMS/
CONTROL PROGRAMS
Concurrent DOS 386 2.0
DESQview 386 (w/QEMM)
Interactive 386/IX
QEMM 386
MS Windows/386
PC-MOS 386 (single user)
PC-MOS 386 (five users)
SCO 386 UNIX Sys V (comp)
SCO UNIX Sys V (comp)
VM/386
VM/386 Multi-User
VM/386 NetPak

PCB ARTWORK/SCHEMATICS
HiWIRE Plus
895 805
Micro-CAP Ill
1495 1269
Schema II
495 450
smARTWORK
895
805
Tango-CAD Pack
995 949
Tango-PCB Series ll
595 559

395
235
190
115
1095 989
60
39
195
125
195
179
595
539
1495 1195
1295
999
245
199
895
759
150
129

MATHEMATICAL TOOLBOXES
Derive
21X1
166
Eureka: The Solver
167
115
Eureka: The Solver (MAC)
195
134
Gauss Math & Stat System
395
350
Mathematic° 386
695 CALL !
AT 386/7
995 CALL
Mathematic° (MAC)
795 CALL
PC McrthCAD 2.5
495 315
Appt. Packs (for MathCAD) 99
89
PC-Matlab
695 559
Control System Toolbox
495
399
System ID Box
495
399
1K! Solver Plus
395
319
PLOTTING AND GRAPHING
Grapher
199
Grapher/Surfer Bundle
600
Surfer
499
TECH*GRAPH*PAD
395
Temple Graph
299

149
499
379
319
259

Harvard Graphics
Draw Partner Accessory
Harvard Graphics has been selected as the
company standard by more corporations
than any other PC-based business graphics
package. Ease-of-use and powerful
features make Harvard Graphics the
manager's preferred solution for business
presentation needs.
Now Software Publishing Corporation takes
power one step further with the addition
of Harvard Graphics Draw Partner to the
accessories team. Draw Partner offers
you advanced drawing tools such as
Zoom, Rotate. Flip. and Align to help you
spice up your Harvard Graphics business
presentations.
List: CALL

Ours: CALL
Ul'ILITIES

Brooklyn Bridge
Copy II PC
Disk Technician Advanced
FASTBACK Plus
Laplink 3
MACE GOLD
Magellan
MKS Toolkit
Norton Commander
Norton Utilities
Norton Utilities Advanced
PC Tools Deluxe
Software Carousel
Spinrite
V feature Deluxe
XTree
XTreePro

140
85
25
40
190
119
189
109
140
85
150
88
195 CALL
249 209
89
52
1W
59
150
89
129
80
80
49
59
49
120
95
70
39
129
79

* FREE Dt•aw Partner
Accessory when you
buy Harvard Graphics!!
•Applicable id, purchase.
made after y 18 80

SCIENTIFIC TEXT PROCESSING
ChiWriter
150
129
EXP
150
129
PC TEX
249
226
595 479
STATISTICS
CSS
Microstat II
NWA StatPak
P-Stat
SPSS/PC+
StatGraphics
StatPac Gold
Statview II (MAC)
SYSTAT
SYSTAT (MAC)
SYSTAT (w/ SYGRAPH)

495
.395
495
695
795
895
595
495
595
595
795

Terms & Policies
All prices subject to change without notice. We
accept Visa, MC, AMEX (2% surcharge on AMEX).
Shipping $4 per item sent UPS Ground. Allow 14
days for personal/company check clearance.
Returns subject to 15% restocking fee. RA # required. PO's welcome from Fortune 1000 and other
qualified organizations.
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A Division of Voyager Software Corp
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469
336
366 I
639
727
599
549
345
449
449
595

in the U.S. call:

1-800-333-3141
International: 201-389-8950
Fax: 201-389-9227
1163 Shrewsbury Ave., Shtewsbury, NJ 07702

NETWORK TRANSFER RATES

230 kbps—standard LocalTalk
850 kbps—DaynaTALK

3000

600 kbps—DaynaTALK
768 kbps—FlashBox

Figure 1: Note that in the file
transfer tests, subsequent file copies
took less time to complete than the
initial one. Subsequent copies
benefited because the file structure
was already built. FlashBox is, at
worst, only 12 percent slower than
DaynaTALK in these tests.
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FILE SEARCHES

Time (seconds)

30

Figure 2: In searches for afile
among lots offiles, Flash Talk was
slower than even standard Local Talk.

Figure 3: In database tests,
FlashTalk operating at 768 kilobits
per second performed nearly as well
as, or equal to, DaynaTALK operating at its maximum rate of 850 kbps.
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DaynaTALK Option: Collision Control
Ddefense in high-speed networks is

aynaTALK's first line of collision

SpeedGuard timing, astandard feature
in DaynaTALK software.
Collisions occur in LocalTalk networks because only one node can transmit at atime. Slower nodes (operating at
230 kilobits per second) sometimes
don't recognize high-speed transmissions in progress. A slower node may
inadvertently broadcast on the network,
"stomping" on ahigh-speed transmission and causing acollision. If slower
nodes cause frequent collisions, network throughput degrades because
high-speed nodes spend too much time
resending information.

software running under the Finder with
no special INITs installed.
Benchmarks consisted of abbreviated
tests used to evaluate SCSI WORM
(write once, read many times) drives (see
"The Optical Option," October BYTE).
The first set of tests (see figures 1and 2)
used an automated MPW script to copy
many large files from one system to another and search for individual files. The
second set of tests (see figure 3) used
FoxBASE +/Mac 1.0 to perform database searches on a single file. DaynaTALK ran AppleShare 2.01 with the Mac
IIcx acting as the file server, while
FlashBox used TOPS/Macintosh 2.1 to
publish the Mac hex's hard disk.
When you examine the results shown
in the figures, remember that DaynaTALK was running under AppleShare,
whereas FlashBox ran with TOPS/Macintosh. Although FlashBox can work
with AppleShare, the intent here was to
show how well FlashBox fared when
using its own networking software. Notice also that even though data can move
through LocalTalk several times faster,
file transfers aren't greatly accelerated.
They're stalled by the network overhead
of links and protocols that ensure an
error-free data transfer.
The DaynaTALK finished first on
throughput, but even at its peak transfer
rate of 850 kbps, the tests ran only 32
percent to 43 percent faster than standard
LocalTalk speeds. TOPS FlashBox was,
at worst, only 12 percent slower than
DaynaTALK at its maximum on the file
copy tests. On the FoxBASE database
tests, TOPS performed about as well as
DaynaTALK on the write and sequential

SpeedGuard timing simply places an
irregular clock signal on the network
(this signal is created by stopping the
clock signal's transmission for 10microsecond intervals). The irregular
clock generates an error condition in the
Mac's network communications hardware, the serial communications chip.
Certain implementations of AppleTalk
read this error as asign that the network
is busy. In this way, DaynaTALK's timing scheme tricks slower devices into
thinking that the network is in use and
thus prevents collisions.
However, Mac Ils, Mac SE/30s, the
LaserWriter Plus, and LaserWriter
IINT and IINTX printers use anew ver-

operations, and was even afraction faster
than DaynaTALK on the index test.
While these increases don't seem like
abig improvement, there is another factor to consider: network traffic. Since
only one node can use LocalTalk at a
time, many operations stall while waiting for network access on ahigh-traffic
network. If every node can finish its job
faster, more networking jobs get done in
the same amount of time, which adds up
to better use of the network. Since network traffic varies from network to network, it's something we couldn't measure and doesn't show up in the figures.
In real-world tests with BYTE's network, the enhanced modules helped us
run applications off the file server faster.
At DaynaTALK's maximum speed, we'd
occasionally experience delays on file
transfers, probably due to the quality of
our network cabling (standard phone
wire arranged in aGordian Knot topology). The problem went away when we
switched to FlashBox's speed. We also
used DaynaTALK, its collision filters,
and TOPS FlashBox on the same network
without trouble.
Tough Choices
Both DaynaTALK and FlashBox provide
higher network transfer rates. While
DaynaTALK offers the faster rate, you
can't take advantage of it unless your network is in good shape. DaynaTALK
overcomes this with achoice of several
lower transfer rates to deal with marginal
networks. Dayna's efforts to minimize
network collisions and offer compatibility with FlashBox are commendable.
TOPS FlashBox comes close to match-

sion of AppleTalk that doesn't treat this
error as abusy condition. Dayna's response to this is the SpeedGuard Collision Filter. This $69.95 option acts like
astandard LocalTalk connection module with additional electronics to detect
the high-speed signals. It resembles the
DaynaTALK connection module, but
instead has aDB-9 cable connector (a
DB-9-to-DIN-8 adapter cable is included) and uses asmall external power
supply that's similar to acalculator-battery charger. When the SpeedGuard
Collision Filter detects a high-speed
transmission, it generates signals that
the Macs and the printers see as anetwork busy condition.

ing DaynaTALK's maximum transfer
rate, and, on slightly marginal cabling,
DaynaTALK's edge can disappear. The
FlashBox software seems better crafted
than DaynaTALK's.
Although DaynaTALK connection
modules don't require apower supply, be
aware that the design isn't compliant
with Apple's use of the printer port,
while the FlashBox connection modules
are compatible. This will become adesign issue for you if your network is
strapped for power outlets.
Neither kit provides networking software to handle file transfers. DaynaTALK requires a file server and additional software to accomplish this. TOPS
offers its TOPS/Macintosh software,
which provides this capability without
the need for aserver. While TOPS/Macintosh isn't cheap, for small networks
it's far less than the price of aPC server.
If Ihad my choice, Iwould combine
Dayna's multispeed network driver and
collision filters with the TOPS network
diagnostic software and TOPS/Macintosh software to manage file transfers.
Both DaynaTALK and FlashBox are
designed to boost an existing network's
performance, but they won't solve all
your networking problems. They both
deliver higher network throughput, although the boost is relatively small for
the price. Nevertheless, each is worth
considering if data transmission on your
LocalTalk network is becoming awaiting game. •
Tom Thompson is aBYTE senior technical editor at large. He can be reached on
BIX as "tom_thompson."
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Whose ad is this, anyway?

That's avery good question.
Because, instead of being an ad for
the 20 very different companies you
see here, it's actually an ad for the
one industry standard that
makes them very much alike.
The PostScript language
from Adobe Systems.
Choose aprinter or typesetter
from one of these companies and you
can make the choice for PostScript.
Because each of these manufacturers have licensed Adobe's page
description language.
Why did they do it?
For one thing, PostScript delivers
the ultimate in output quality and
capability. Whether you're printing
simple text for everyday correspon-

dence or complex graphics for electronic publishing, PostScript makes
it easy.
PostScript also gives you
absolute freedom to select
the best hardware and
more than 4,000 software
programs for your needs
and budget. That's called
compatibility and Adobe PostScript
guarantees it.
So even though different PostScript
printers and typesetters offer different
resolutions, paper handling options
and output speeds, you can be sure
they all speak the same language.
The language of PostScript.
If you still have questions, call
1-800-952-6300 (Dept. #111) for all

the answers, along with afree copy
of the PostScript Product Catalog.
You'll be glad you asked.
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HARDWARE REVIEW

DAT Drive Eases
Mac Backups
The pioneering
Gigapack-Mac lets
moneyed Mac users
effortlessly store
gigabytes of data
Don Crabb

I

've had nothing but problems with
every DC-2000 tape I've ever made,
and I'm tired of it. My headaches
range from hard-read errors and unintentional overwrites, to tapes being just
too small to back up an entire disk. If this
sounds familiar, then the Gigapack-Mac
DATA/DAT drive may be awelcome, if
expensive, solution for your nasty backup problems.
The Gigapack-Mac stores data as bit
streams on digital audio tape (DAT), an
interesting technology that so far has not
set the world on fire (see the text box
"Defining DAT: Formats and Standards
Lack Consensus" on page 230). First
developed for high-quality audio recordings, DAT's role in computer data storage is still evolving.
DAT drives approximate aread/write
tape equivalent of CD-ROMs. One of
DAT's biggest advantages is the tremendous amount of information (roughly 1.2
gigabytes) that can reside in asingle 2- by
3-inch cassette.
The Gigapack-Mac, by GigaTrend, is
one of the first commercial DAT drives
to ship, although ahost of others is expected to be released this fall. The Gigapack-Mac serves Macintosh II, Plus, and
SE users. GigaTrend imports DAT drive
mechanisms from its West German parent, GigaTape GmbH.

Storing 1.2 gigabytes costs $6000 with the Gigapack-Mac and a120-minute cassette.
The Gigapack-Mac consists of the
drive, custom electronics, and two SCSI
ports. Four touch-sensitive front-panel
switches help users load and unload
tapes, test the unit, and set up the SCSI
ID (the drive comes preset to SCSI 4). A
four-digit LCD status panel and two
LEDs monitor on-line status and errors.
A separate LED indicates power-on and
is placed next to the tape-loading slot.
Tape loading and unloading are powerassisted, much like afront-loading VCR.
My review unit arrived with a DB25-to-DB-50 SCSI cable, aSCSI terminator, apower cord, asoftware disk, and
two BASF DAT 120 cassettes that were
certified by GigaTrend for data service.
Completing the expensive ($5950) package was athin and completely inadequate
manual. It does only the weakest job of
explaining how to use the hardware and
software. A $6000 hunk of hardware deserves better.

A Drive Test-Drive
Iconnected the drive to three different
systems: an 8-megabyte color Mac II
with an internal Apple HD4OSC hard
disk drive, a1-megabyte Mac SE with an
internal Apple HD2OSC hard disk drive,
and an 8-megabyte color Mac II with an
internal Apple HD4OSC hard disk drive
and an external Jasmine DirectDrive 140
hard disk drive. In all three cases, the
Gigapack-Mac was the only additional
SCSI device connected. Besides everyday use, Itested the Gigapack-Mac using
timed backup and restore tasks.
GigaTrend claims backup speeds of 10
megabytes per minute. At no time during
any of my testing did my results come
close to that (see table I). Nevertheless,
the Gigapack-Mac proved to be areasonably fast tape drive, averaging atransfer
rate of better than 1megabyte per minute
in most situations. Many DC-2000 and
continued
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Gigapack-Mac
Company
GigaTrend, Inc.
2234 Rutherford Rd.
Carlsbad, CA 92008
(619) 931-9122
Features
1.2-gigabyte storage capacity per 4-mm
DAT 120 cassette; DATA/DAT logical tape
format with save, restore, and random
access; SCSI, Pertec, and QIC-02
computer interfaces; 0.32-inch-persecond tape speed; search time of 20
seconds (average)
Size
91
/ x41
2
2 x9
/
3
/
4 inches; 12 1
/
5 pounds
Hardware Needed
Macintosh Plus, SE, SE/30, II, Ilx, or Ilcx
Documentation
Hardware and software manuals
Price
$5950 (quantity discounts available)
10-pack of data-certified DAT cassettes:
$260
Inquiry 853.

•

TRUE 25MHz CPU & CHIP SET

•

UP TO 8 MB ON BOARD

•

BABY SIZE BOARD FIT MOST
ANY CASE

DC-600 tape backup units that I've used
disk drive, which makes it faster than the
fall considerably below this rate.
Gigapack-Mac.
For example, the Jasmine DirectTape
DC-2000 tape drive holds 38.5 megaSnappy Tape Shuttles
bytes on asingle DC-2000 tape. Its averOverall, the Gigapack-Mac performed
age transfer rate runs slightly under 1 solidly. Even though the DAT cassette is
megabyte per minute on both file-by-file
small, it quickly shuttles tape back and
and image backups. (The Gigapack-Mac
forth during abackup or restore operadoesn't provide for image backups.)
tion, making the unit suitable for quick
The Jasmine's burst transfer rate is
restores of single files.
about 1.5 megabytes per minute. My
During my testing, the time to access
tests placed the DAT drive's burst transand restore asingle file in adata set was
fer at about 4 megabytes per minute.
about 30 seconds; it never took longer
Overall, the Gigapack-Mac performed at
than 55 seconds or less than 15 seconds.
least as fast as the DC-2000 drive, and
The exact times depended on the position
sometimes twice as fast or more. (DAT
of the file in the data set.
has the added advantage of holding, in
The supplied backup-and-restore softone cassette, enough data to fill 31 DCware admirably handled file-by-file op2000 tapes.)
erations. A filtering scheme for selecting
I've also had some recent experience
a specific file, an updated file, or all
with the Canon read/write optical disk
files meant that Icould easily back up
drive in the NeXT cube. Canon claims an
only what Ineeded.
average access of 85 milliseconds, but
File restoration performed equally
I've found it to be much slower. On averwell. Icould restore the entire data set or
age, my transfer rates ranged from 5to 9 parts of it at will. Icould even set the diamegabytes per minute for large-scale
logue to automatically overwrite my re(more than 100 megabytes) file-by-file
stored files, never overwrite them, or let
copies from the NeXT's built-in 660the software prompt me each time. In all
megabyte hard disk drive to the optical
continued

•

TRIDENT SUPER VGA CHIP
8/16-BIT AUTO SWITCH

•

UP TO 1024x768 RESOLUTION

•

40,80,132 COLUMN SUPPORT

•

HARRIS 80C286 CPU

•

UP TO 8MB ON BOARD

•

C&T NEAT CHIP SET

•

AMI BIOS FOR FULL
COMPATIBILITY

•

80387 CO-PROCESSOR SOCKET

•

ANALOG & DIGITAL OUTPUT

•

AMI BIOS FOR FULL
COMPATIBILITY

•

UP TO 3TIMES FASTER THEN
PARADISE PLUS 16

•

BABY SIZE FIT MOST ANY
CASE

•

132-BIT 5 16-BIT & 2 8-BIT SLOT

•

EXPANDABLE TO 512K

•

SUPPORT LIM MEMORY

•

LANDMARK =34.5

•

REGISTER COMPATIBLE

•

LANDMARK =32.6

$ 725 qty.3

ti©

$169 qty.3

$435 qty.3

ERECIALI

BOOTH
BALLY'S

DUI

COME AND SEE THE NEW 80486 &80386 CACHE

111T

WEDGE

SINCE 1981

TECHNOLOGY
•••

1587 McCandless Drive, Milpitas, CA. 95038
SALES: (408)283-9888, TECH: (408)283-0225, FAX: (408) 283-9888
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The Neu ,25 MHz Executive
325ET combines all the latest technologies in the most advanced
386 computer available. And it's
transportable.

F"'"".......1ffluir
m immairming..118111111,

$10 PER MEGABYTE
OF DRAM
The 325ET has ahard drive access
speed almost undetectably different
from that of dynamic memory. For the
first time, the large capacity of ahard
drive is accessible at an access time of
one millisecond (1 ms). Why limit
yourself to 2, 8or 16 megabytes of fast
memory and pay $500 per megabyte,
when you can have up to 160 megabytes at acost as low as $10 per
megabyte?

30 TIMES FASTER
Instead of waiting for the 65 millisecond (ms) access time of an MFM
drive, or even the 17 ms of an ESDI
drive, you can have instantaneous
access to your data. The 325ET is
blindingly fast with an average disk
access time of 1ms. In addition, the
system architecture allows data transfer speeds that match drive capabilities. (That's really fast!). In fact, the
overall read/write performance of the
325ET is 50 times faster (5,000%) than
the Compaq° 386/25.

POR'IAILE PAGES
000

The 325ET, when located along
side of amonitor, takes little desk space
The compact design of the 325ET lets
you carry it onto an airplane and easily
stow it under your seat. Imagine bringing the equivalent of seven four-drawer
filing cabinets worth of valuable information to your next meeting —accessible in just 1ms.

25 Mhz -80386
1 ms HD ACCESS
EXECU11VE 325ET
Standard features:
• Intel 80386 processor running at
25 Mhz.
• 0wait state operation.
• Enhanced intelligent controller for
1ins hard disk access time and
atransfer rate of 4MB per second.
• 2MB of RAM expandable to 16
MB (8 MB on board).
• High performance 16-bit VGA
video adaptor.
• 3.5" 1.44 MB diskette drive.
• Sockets for 20 Mhz Intel 80387
coprocessor and 10 Mhz Intel
80287 coprocessor.
• 6industry standard expansion
slots (ISA).

$3799

or just $114 per month

Mono VGA

Color VGA

4o DAB $4295t

$4650

80 MB

$4645t

$4995t

160 MB

$5695t

$5995t

r

Includes system, monitor, Hard Disk and on-site warranty.

pasoarry ONE COMPUTER
SUPER STORE LOCATIONS

The Executive
325ET is small
enough and light
enough to make it
the most powerful
transportable ever.

California: Bakersfield, Burbank,
Fullerton, Irvine,
San Jose. Sunnyvale,
Westminster, Woodland Hills.
Kansas: Lenexa, Wichita
Missouri: St. Louis
Oklahoma: Stillwater
Tennessee: Memphis

AIM THERE'S MORE...
1. Toll-Free Technical Support
Our friendly and knowledgeable
factory trained engineers are just a
phone call away. And we can solve
most problems right over the phone.
2. Free on-site service
The 325ET comes with afull
year warranty. Supported by
Universal Protection Plan with anetwork of hundreds of service engineers, instant help is just aphone
call away. Service is also available at
any of our Super Stores, or at any of
the hundreds of UPP service centers.
3. Trade up and save more
Now you can put that older and
slower IBM°, Compaq°, or Apple° to
better use. Your old system may be
worth athousand dollars or more.
Our new Trade-Up program allows
you to move up to the latest technology for less. Call one of our systems
consultants for complete details.
4. 30 day money back guarantee
Your total satisfaction is our
goal. If for any reason you are not
completely satisfied with the 325ET
you may return it within 30 days for
afull refund.
5. Easy financing available
We offer both consumer credit
for individual purchases, and leasing
for business customers. Call us today
and find out how easy it is to own
the next generation of computers.
To Order or Inquire, Call:

800-423-5922
COMPUTERS'

PRIORITY
ONE

°Copyright 1989 Priority One Computer Corporation. All rights reserved Executive. 525E7, and the Priority Chic logo are registered trademarks.
111M h a registered trademark of The IBM Corporation.. 386;25 is a reettered Trademark of Compaq Computer Canporation. 386 h a registered
trademark of Intel Corporation

Apple h aregistered trademark of Apple omputer.
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A M ESSAGE
To OUR
SUBSCRIBERS
ROM TIME TO TIME
1.. we make the BYTE subscriber list available to other
companies who wish to send
our subscribers material about
their products. We take great
care to screen these companies, choosing only those
who are reputable, and whose
products, services, or information we feel would be of interest to you. Direct mail is an
efficient medium for presenting the latest personal computer goods and services to
our subscribers.
Many BYTE subscribers appreciate this controlled use of
our mailing list, and look forward to finding information of
interest to them in the mail.
Used are our subscribers'
names and addresses only (no
other information we may
have is ever given).
While we believe the distribution of this information is of
benefit to our subscribers, we
firmly respect the wishes of
any subscriber who does not
want to receive such promotional literature. Should you
wish to restrict the use of your
name, simply send your request to the following address.
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cases, file restoration was asnap.
Unfortunately, version 1.06 lacks a
mirror-image capability (although it is
present in the menus as adimmed item),
so Icouldn't do volume image backups.
This is an important omission. Any medium that stores 1.2 gigabytes as quickly
as the Gigapack-Mac needs an image
backup mode. (GigaTrend says it intends
to offer this capability in the future.)
Another drawback was my review
unit's SuperLock copy-protected software. This annoying copy-protection
scheme has since been removed from all
copies of the Gigapack-Mac software.
Torture Tests
GigaTrend claims that the cassettes provide stable, long-term storage of large

M AGAZINE

ATTN: SUBSCRIBER SERVICE
P.
O.Box 555
HIGHTSTOWN, NJ 08520
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Table 1: In backup and restore tests using internal and external hard disk
drives, the Gigapack-Mac provided average data transfer rates of better than
1megabyte per minute. Times are in minutes:seconds.
BACKUP AND RESTORE TESTS
Macintosh Ill
Backups to Apple HD4OSC:
41,399,296 bytes, 1002 files in 162 folders
10,410,003 bytes, 1002 files in 162 folders
41,210,050 bytes, 2004 files in 324 folders

27:30.44
07:11.13
31:11.09

Restore of Gigapack-Mac files to aclean Apple HD4OSC:
41,210,050 bytes, 2004 files in 324 folders

38:40.01

Macintosh SE2
Backups to Apple HD2OSC:
20,105,123 bytes, 1002 files in 162 folders
5,372,090 bytes, 1002 files in 162 folders
20,101,495 bytes, 2004 files in 324 folders

19:48.20
07:29.19
22:11.50

Restore of Gigapack-Mac files to aclean Apple HD2OSC:
20,101,495 bytes, 2004 files in 324 folders

25:19.30

Macintosh 11 with external hard disk drive 3
Backups to Jasmine DirectDrive 140:
137,405,729 bytes, 1002 files in 162 folders
65,210,045 bytes, 1002 files in 162 folders
138,004,167 bytes, 2004 files in 364 folders

87:35.10
45:20.51
92:22.38

Restore of Gigapack-Mac files to aclean Jasmine
DirectDrive 140:
138,004,167 bytes, 2004 files in 324 folders

97:06.20

2

BM

files, such as graphics images or font
files. To test short-term stability, Icarried afull cassette (containing 1.2 gigabytes of Mac files) in my soft-sided briefcase for about three weeks. The cassette
received significant magnetic and environmental abuse (e.g., from airport metal detectors) and never failed.
Ialso shipped this same cassette from
my office to my home and back again via
overnight mail. Iused the standard nextday-letter cardboard envelope, and I
didn't pad the cassette in any special
way. The cassette still worked fine after
making the round trip from Chicago to
the carrier's Memphis headquarters and
back.
Finally, Iplaced the same full cassette

3

8-megabyte Mac II with Apple ROB 256-color video in 2-bit black-and-white mode, two internal floppy disk drives,
and one internal Apple HD4OSC hard disk drive; system software was installed on the HD4OSC drive. No other SCSI
drives were connected except the Gigapack-Mac. The backed-up drive was the start-up disk.
1-megabyte Mac SE with one internal floppy disk drive and one internal Apple HD2OSC hard disk drive; system
software was installed on the HD2OSC drive. No other SCSI drives were connected except the Gigapack-Mac. The
backed-up drive was the start-up disk.
8-megabyte Mac II with Apple RGEI 256-color video in 2-bit black-and-white mode, two internal floppy disk drives,
one internal Apple HD4OSC hard disk drive, and one external Jasmine DirectDrive 140 hard disk drive; system software was installed on the HD4OSC drive. No other SCSI drives were connected except the DirectDrive and the Gigapack-Mac. The backed-up drive (DirectDrive) was not the start-up disk.
Note: Tests ran with System 6.0.2, Finder 6.1, and the other system software from the 6.0.2 System Tools package.
Only the desk accessories, fonts, INITs, and cdevs supplied with the Apple system were kept. MultiFinder didn't run.
LocalTalk/AppleTalk was disconnected. During all testing, the CPU's data cache was disabled. Iinstalled GigapackMac's version 1.06 software on the start-up disks for file backup and restore testing. Each timing reflects the mean of
10 repetitions of each benchmark.

We have an interesting proposition for you.
Don't Choose. Use the
Faircom Toolbox and get
both: 4GL development speed
and C source code power!
Whether you need the development
speed and convenience of 4GL programming or the low-overhead power
capabilities of Csource code, the
Faircom Toolbox can meet the requirements of any professional developer!
The Toolbox contains the industrial strength tools to develop
applications the way you want!
•Development Environment by d-tree"
— Prototype generation
— Data dictionary
— Dynamic resource swapping
—Screen management
— Overlapped windows
— File restructuring
— Runtime portability
— Menu management
•File Management by c-tree®
—Variable length records
— Key compression
— Client/Server architecture

—Ascending/Descending key
segments
— Dynamic space reclamation
— Portable. Used in over 100
environments
— Variable length key fields
— High speed

etrees

•Report Generation by r-tree®
— Complex multi-line reports
— Multi-file access
— Complete layout control
— Conditional page breaks
— Nested headers and footers
— Unlimited control breaks
— Dynamic format specifications
— Horizontal repeats
— Powerful set functions

Order today! No risk, money
back guarantee!
Order the Faircom Development Toolbox
and use it for 30 days. If you don't think
it's the best development tool available,
just return the entire package for afull
refund
Call 1-800-234-8180 TODAY for
your Faircom Toolbox!
The Toolbox Professional Edition
$1095.00
DOS, Unix, Xenix, VMS, 0S2
Full source, single and mufti-user support
The Toolbox, Special Edition
$ 695.00
Microsoft, Borland, Xenix, 0S2
Object libraries, single user only
Upgrade to Professional Edition
Includes overnight delivery

$ 400.00

And NOW Faircom introduces
the Toolbox Special Edition
with the power and flexibility
you need for only $695!
Now you can create applications using
the methods you like— whether it's 4GL
convenience or Csource code power!
And at $695 you get this power at aprice
you can afford.
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FAIRcom
corporation
4006 West Broadway
Columbia, MO 65203
Phone •314-445-6833
FAX •314-445-9698

REVIEW

Don't Move!

DAT DRIVE EASES MAC BACKUPS

without telling
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Defining DAT:
Formats and Standards
Lack Consensus
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igital audio tape (DAT) technology uses helical-scan recording to
store information as adigital bit stream.
That bit stream can be digitally sampled
music with asignal-to-noise ratio rivaling that of compact disks, or it can be
plain old computer data bits.
GigaTrend's Gigapack-Mac uses a
logical tape format known as DATA/
DAT. Also championing this format are
11 other companies, including Apple,
Fujitsu-Ten, Hitachi, JVC, Kenwood,
Panasonic, Sanyo, TEAC, and Toshiba.
DATA/DAT distinguishes itself by its
ability to do both random reads and
writes to atape. In other words, DATA/
DAT can update the tape in place.
This format competes directly with
digital data storage, which permits random tape reads, but not writes, so it cannot update atape in place. DDS is sponsored by acommittee of 10 companies,
including industry giants Hewlett-Pack-

ard and Sony. So far, IBM has not come
down on either side of the DAT format
debate.
DATA/ DAT has not yet made it
through the ANSI standardization process. The only part of DATA/DAT that
its supporters have agreed on is the process for updating atape in place. DDS,
on the other hand, is a more mature
technology that offers slightly higher
storage capacities.
Partly because formats and standards
are still evolving, immediate DAT sales
may be modest. According to Hinda
Chalew, an industry analyst with the
market researcher Dataquest, 3800
DAT drives should ship this year, generating $5.6 million in revenues. Of these,
only about 1000 drives will be fullprice commercial units. But by 1993,
shipments are expected to jump to
123,500 units, with revenues exceeding
$74.1 million, according to Dataquest.

N

«C)

Current address, name

New address, name

.C)

,e)
<1.)

2

-C2

<G

I

Name

1foot from acommercial bulk-tape eraser and then switched the unit on and off
several times. Proximity to the strong
magnetic field caused no apparent damage to the files, as repeated restore operations proved. This indicates high shortterm reliability; however, long-term,
archival storage remains to be tested.
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Bottom Line
Compared to other mass-storage technologies, the Gigapack-Mac reigns as the
big-ticket item. For example, DC-2000
tapes cost about $30 apiece (formatted)
and hold 38.5 megabytes. A typical DC2000 tape drive costs $1095. Storing 1.2
gigabytes of data requires more than 31
DC-2000 tapes, at acost of almost $1000
(not to mention hours of time spent loading tape after tape). But the total storage
cost for 1.2 gigabytes comes to only
about $2095.
Optical disk drives, like the Canon
unit, hold 256 megabytes per side and
cost about $100 each for double-sided
512-megabyte disks ($50 for single-sided
256-megabyte disks). The drive sells for
nearly $5000. Storing 1.2 gigabytes,
then, commands atotal media and machine outlay of about $5300.

The Gigapack-Mac sells for $5950,
and 120-minute cassettes cost $26 each
in their data-certified format. That puts
the total cost of storing 1.2 gigabytes at
about $5976—the highest cost of these
three options.
Is there a Gigapack-Mac in your future? That depends on your needs. For
individual Mac users, the answer is probably no. You'd be better off with acheaper backup technology, like DC-2000
tape or shadow directories recorded to
another hard disk drive.
But if you have many small Mac hard
disk drives, you might consider the Gigapack-Mac as ashared device used to back
up all of them. And where large Macintosh disk drives and file servers hold
many megabytes, the Gigapack-Mac also
makes sense because it's easy to set up
and use, and because the media is easy to
store. Now, if only the price could come
down abit! •
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."

Low Price. Technical
Support. Integrity!
..Talk to the Reliable Team
at Warehouse Data!
HARDWAR
COMPUTERS
Hyundai 12MHz
$1065
MIT
10MHz w/40MB 28ms .... 979
10MHz XT
569
12MHz 286 w/1MB
929
12MHz 286 w/1MB &
40MB
1359
16MHz 286 w/1MB &
40MB
1699
16MHz 286 w/1MB
1748
25MHz 386 w/1MB RAM 2569
33MHz 386 w/1MB RAM 3600
DIGITIZER
Kurta IS/One 12 X12

SPREADSHEETS
Lotus 1,2,3 Ver 2.2
Lotus 1,2,3 Ver 3.0
Lotus Upgrade
Microsoft Excel
Quattro
Supercalc 5

$349
349
129
269
159
289

COMMUNICATION
PROGRAMS
Carbon Copy PC Plus
Laplink III
PC Anywhere III
Pro Com Plus

$106
79
65
51

DATABASE MANAGERS
Clarion Professional
$379
Clipper
419
Cease IV
469
Fox Base Plus
199
Genifer
189
Lotus Agenda
255
Paradox
449
PFS Professional File
165
Power Base
169
and A
209
RBase for DOS
459

I;,

MEMORY BOARDS
AST Rampage 286 w/512K
$412
DFI 2MB Above Board for AT ... 79
Everex 3MB Above Board AT ... 89
PACIFIC DATA
PRODUCTS
1-2-4 Plus w/1MB
25 Cartridges in One
Headlines in aCart
Plotter in Cartridge
Postscript Emulation

$72
89
104
89

SOFTWARE

$85
89

$45
109
45

LAPTOPS
Toshiba T1200FB 2FDD . $1479
Toshiba T1200HB w/20MB
1999
Toshiba T1600
3299
Toshiba 13100E
2839
Toshiba 13200 w/40MB
3525

$295

FLOPPY DRIVES
TEAC I/2 HT 360K
TEAC 1.2 Floppy
Toshiba 3.5" 1.44MB
Toshiba 3.5'' 720K

DOS
Microsoft DOS 3.3
Microsoft DOS 4.1

I/U GAME, MULTI
I/O CARDS
C&H XT &AT Game Card
Copy II PC Deluxe Option
DFI I/O AT P/S/G

$279
279
279
259
499

CAD & ENGINEERING
Auto Sketch Enhanced
Design Cad 2D 3.0
Easy Cad 2.05
Generic Cad Level 3

$89
219
109
159

UTILITIES
Always
Copy II PC
Copy Write
Fastback Plus
Lotus Magellan
Microsoft Windows 286
Norton Advanced
PC Tools Delta 5.5
Sideways
Spinwrite
XTree Pro

$85
23
55
104
99
63
79
75
39
49
64

LANGUAGES
Borland Turbo Basic
Borland Turbo CPro
Borland Turbo Pascal Pro
Brainmaker
Microsoft Fortran
Microsoft Macro Assem
Microsoft Quick Basic
Microsoft Quick C
Microsoft Quick Pascal

Order Status

1

&
Other Info:

REE!

You Pay the Ground Shipping
We Pay the Air Difference.
.,

MODEMS
ATI Internal 2400B
Everex Available
US Robotics
Courier 2400
Couder 2400E
Courier HST 9600
Sportster 1200B
Sportster 2400B Ext
Sportster 2400B let

$79
249
335
339
499
519
659
.. 99
859
539
629
$169
Call
289
335
609
102
163
145

MASS STORAGE
Everex 60MBN Int Tape
AT/PC
Miniscribe 30 MB Kit
Miniscribe 322MB ESDI
Kit AT
Miniscribe 40MB Kit
Refurb Seagates
Seagate 20MB w/Cont
Seagate 30MB w/Cont
Seagate 40MB ST-251 40ms
Seagate 40MB ST-251-1
Seagate 80MB (AT) ST-4096
VIDEO CARDS
All EGA 800 Wonder
All VGA Wonder w/512
Generic Color w/Ptr
Orchid Pro Designer
Paradise EGA 350
Paradise EGA 480
Paradise VGA 16 Plus
Vega VGA

$599
289
1749
320
Call
259
279
311
367
585
$169
345
45
299
115
125
249
255

PRINTERS
Citizen HSP 550
NEC P2200
NEC P5200
NEC P5300
Okidata 321
Okidata 390
Okidata 391
Star NX 15
Citizen HSP 500
Okidata 182i Turbo
Okidata 320
Panasonic 1124
Panasonic 1180
Star NX 1000
Star NX 1000 Rainbow

$470
329
519
669
479
489
649
319
323
235
349
329
185
169
229

MATH CO-PROCESSORS
Low Prices
Call
Chips
Call
HAND HELD SCANNERS
DFI Handyscanner HS-300 + $189
Logitech Scanman Hi-Res
179

ACCOUNTING
Bedford Accounting
$139
DAC Easy Accounting 3.0
59
Managing Your Money 5.0 .... 119
Peachtree w/PDO
220
Quicken Ver. 30
36

seceefieftwe

DESKTOP PUBLISHING
Pagemaker
$499
PFS First Publisher
73
Ventura Publisher
519

16 MHz AT cup
•

GRAPHICS
Coral Draw New Ver
Harvard Graphics
Printmaster
INTEGRATED
Enable
Microsoft Works
PFS First Choice
Smartware

$335
264
34

1Year On Site (Home
Or Office) Warranty
Provided by TRW
•30 Day Satisfaction
Guarantee

All Of This F
or O
nly

$359
99

WORD PROCESSING
Grammatik II
Microsoft Word 5.0
PFS Professional Write 21
Right Writer
Wordperfect 5.0
Wordstar 5.5
VP Expert

-800.42 1-3135

Fax (602) 246-7805/Call

I,Air Express Shipping

$65
165
162
137
295
99
65
65
45

MONITORS
Hyundai 12" Amber wifitt
Hyundai le CGA w/Tilt
Hyundai te EGA
Hyundai 14» VGA
Mitsubishi Diamond Scan
NEC Multisync 2A
NEC Multisync 30
Princeton Mono VGA (Qty Ltd)
Princeton Ultrasync 16
Seiko 1430 VGA
Zenith 14" Flat VGA

89
439
$49
209
129
49
219
229
129
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SPECS:
•
80286 16 MHz CPU
•1MO Ram —Expandable to 8MB
•1.2 MB 5.25" Fioppy
•
FAST! 40MB 28ms Hard Drive
•8Expansion Slots
Cell For Other Models

•Parallel, Serial, Game ports included
•
200 Watt Power Supply
•101 Key Enhanced Keyboard
•
640 x480 EGA Card
•Entire System Burned in
for 4DAYS!

for items not shown.

WAREHOUSEZAM

PRODUCTS

A DIVISION OF AZ COMPUTER CORP.

USER FRIENDLY TERMS &CONDITIONS:
•
We welcome international accounts, please call for special pricing.
•
Volume discounts for corporate and institutional orders.
•
We do not charge your credit card until your order is shipped.
•Shipping minimum is $5.00. Arizona orders +6.7% sales tax.
•
You pay our regular ground shipping rates (1-20 lbs.). We pay the air difference
(excludes Alaska and Hawaii.) Free air applies only to orders over $100.

2727W. GLENDALE AVE.

•Personal/company checks allow fourteen
(14) days to clear.
•
All shipments insured at no extra cost.
•
All prices are subject to change without notice.
•
We do not guarantee compatibility.
•
No charge for
Visa or MasterCard
21:

PHOENIX, AZ 85051

Technical Support: (602) 246-2222
FAX (602) 246-7805
Phone Hours:
Monday thru Friday 6:30 a.m.-6:00 p.m. MST
Saturday 9:00 a.m.-5:00 p.m. MST
Circle 375 on Reader Service Card
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Don't Let the
Desktop
Programming
Revolution
Start
WithoutYou.
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With Layout 2.0. getting started
is as easy as choosing a tool.
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Design and build your programs by
using a simple flowchart.

Presenting Matrix Layout 2.0
The Desktop Programming revolution has begun. More and more people
are maximizing the productivity of their
desktop computers without learning to
write aline of code. It began with Matrix
Layout. And continues with Layout 2.0.
More Power to the People
Matrix invented Desktop Programming to let you create your own
programs right on your own PC. Now,
Layout 2.0 makes it even easier to create
your own powerful, professional-quality
applications.
Start with Layout's tools window.
Everything you'll need to build your
program can be accessed by mouse or
keystroke.
Next, use Layout's graphics and
text tools to build aflowchart model of
your program. Create your own windows,
icons, and buttons. Cut and paste functions from other Layout programs. Or
use the BlackBox Manager to add a
BlackBox—a pre-built capability such
as telecommunications or dBase support
— to your Layout program. All, without
writing aline of code.
Layout 2.0 is also ahypertext tool,
allowing you to build Hypercarelike
cards, with text and graphics, and link
them to related cards in any file. Use it to
create cards for your flowcharts or to

create hypertext applications that will
run on any IBM-compatible PC.
Power to the Professional
Once your program is complete,
layout 2.0 can automatically create a
ready-to-run .EXE file for use by any IBM
PC. Or have Layout 2.0 write it in Turbo
C, Lattice C, Microsoft C,Turbo Pascal or
QuickBASIC. The result: you've got a
professional, stand-alone program that
does exactly what you want it to. Use it,
share it, modify it. You've got the power.
And aPowerful Bargain
For just $199.95 you get the entire
Layout 2.0 package, including free technical support, and more programming
power than you've ever had on your desktop. For more information, the location
of your nearest Matrix dealer, or acopy
of the Matrix Layout 2.0 VHS demonstration video (just $9.95 for shipping &
handling), call today.
1-800-533-5644
(in Massachusetts, 617-567-0037)
Join the Desktop Programming
revolution. Order Matrix Layout 2.0, today!

Create Hypercaree-like cards.
linked to information in any file.
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Use the Paint tool to create
powerful graphics and buttons.

MIS IMMIX
MATRIX SOFTWARE TECHNOLOGY
BT 89/11

Layout creates finished, stand-alone
programs

for any IBM PC.

Matrix Software Technology Corporation •One Massachusetts Technology Center •Harborside Drive •Boston, MA 02128 •(617) 567-0037
Mattis Software UK •MBIrillHOUNG.Derritord Business Park •Derriford. Plymouth •Devon PL6 5QZ. England •(1752.79(1.363.
Matrix Software Europe •Geldenaakselman 476. 3030 Leuven. Belgium •016202064
The following are registered and unregistered trademarks of the companies listed: Maths Layout. Maths Software Technology Corporation: Hypercard.
Apple Computer: IBM. International Business Machines Corporation: dBase. Ashton Tate.
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HARDWARE REVIEW

X.25 Pads
Performance
Although tricky to
install, Hayes's V-series
modems with
X.25 PADs boost data
accuracy and
throughput speed
Stephen Satchell

I

fyou need to communicate with the
outside world through Tymnet or
Telenet and you value your time and
money, Hayes Microcomputer Products' X.25 modems and modem enhancers offer you messages of hope. The
company is now shipping X.25 PAD
(which stands for packet assembler/disassembler) firmware with its V-series
Smartmodem 2400, V-series Smartmodem 9600, and V-series Modem Enhancers. (X.25 is the CCITT-recommended standard for synchronous
packet-switching networks.)
With X.25 firmware, the Hayes
modems provide access to as many as
four "virtual" connections. This means
that, for example, you could simultaneously read three BBSes and an electronic conferencing system, if all these
systems are connected to the same X.25
network.
The X.25 firmware also promises
error control from source PADs to target
PADs or host systems. Packets are built
once in the source, and the information
stays inside the packet until it reaches its
ultimate destination. Data that is transmitted through asynchronous methods,
like MNP and V.42 (see the text box
"Origin of the Protocol: X.25's Evolution" on page 234), can sometimes be

The Hayes V-series Smartmodem offers X.25 PADs at arelatively affordable price.
lost as packets flow between the two
environments.
Because X.25 links the network and
the source PAD using synchronous connections and high-level data-link control
(HDLC), data pops through about 10
percent faster than if you used astandard
asynchronous connection. Even without
multiple-session support, your on-line
time should drop significantly.
To see just what the Hayes X.25 PAD
can do, Itested the V-series Smartmodem 2400 with avariety of public data
networks. [Editor's note: This review
will concentrate on the X.25 PAD enhancement. For acomplete review of the
V-series Smartmodem 2400, see "4800
Bits, No Errors," June BYTE.]
Manual Omissions
The weakest part of the Hayes product is
the X.25 manual. It is disorganized, and

it's missing asection covering Macintosh
and other computer systems without flow
control. The manual also lacks atranslation dictionary to help set up the CALL
command and understand X.25 jargon.
If digging out details about how to dial
into the services that you use is not your
forte, save yourself the headache and
hire someone to do the dirty work. Once
you have the information, perhaps safely
stored in calling scripts, you are in
business.
Properly setting up the X.25 modem
presents other installation battles. The
V-series Smartmodem 2400 comes preset for flow control using the request-tosend and clear-to-send leads on an RS232C port. Macintosh users must change
flow control to use XON/XOFF before
trying to issue PAD commands or make
an X.25 connection; otherwise, the
continued
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Origin of the Protocol:
X .25's Evolution
the beginning, modems simply
Inconverted
digital data into telephone-

line signals at one end and reconverted
those signals back to digital data at the
other end. Any error control took place
outside the modem. Then desires for
error control gave birth to anumber of
mutually incompatible software- and
hardware-based protocols, including
HDLC/SDLC, BiSync, Kermit, and
XMODEM. But under duress, most of
these protocols proved ineffective.
In 1983, Microcom introduced the
Era 2internal modem with MNP (for
Microcom Networking Protocol). MNP
was supposed to eliminate errors outside of application programs, making
the programs easier to create. A year
later, Microcom moved the link-layer
protocol into the modem itself and licensed the technology. Other modem
makers latched onto MNP as astandard
solution for data error control between
two modems, so application programs
wouldn't have to be designed to handle
data disruption. Since then, MNP has
been extended to reduce the overhead of
sending data, incorporate data compression to further increase end-to-end
throughput, and control the switching of
modulation methods to adapt to line
conditions in 9600-bps modems.
Users of packet-switching networks,

modem will appear dead. The frustrating part of this is that the modem works
just fine when you use it with anormal
connection.
Before making a virtual connection
using the PAD-to-user interface, you
must know exactly what the network and
the target PAD want to see. This can
vary.
For example, when using Tymnet's
Tymdial X.25, Iaccessed CompuServe
and MCI Mail according to Tymnet's instructions, but my call to BIX required
me to set up the CALL command in a
specific manner. (Try this: CALL -D
BIX. If you are using Smartcom III 1.1,
you'll need to define the string "BIX" in
the field "User Data.")
In addition to Tymnet, Telenet offers
X.25 in-dial access through X.25 Dial.
(As this article went to press, CompuServe reported that it was developing,
but had not yet introduced, similar X.25
234
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such as Tymnet and Telenet, know that
garbled bits are only one of avariety of
transmission problems. Many asynchronous network interfaces assume
that you are using dumb (non-error-control) modems or that you're directly
connected to terminals. Because of
these assumptions, the interfaces offer
no way to control data flow.
Even if you upgrade the interface
hardware to recognize flow control
(using the request-to-send and clear-tosend RS-232C leads), you'll still endure
many packet conversions. The host
builds network packets and then sends
them through the network to the packet
assembler/disassembler. The PAD disassembles the packets and transmits
them to the modem, which rebuilds
them into packets again.
Wouldn't it be more sensible—and
safer—to build the packets just once?
This is the X.25 philosophy. In this approach, the PAD at the host computer
builds the packets (no modems in the
middle) and sends the packets the way
the network wants to see them. When
you need to access the network, you call
in, making the PAD part of the network
only as long as you need it to be. This
approach saves the cost of aleased line
and allows one access port on the network to serve multiple sites.

services.) X.25 in-dial is not limited to
public networks; if your company has a
private X.25 computer network, the
same hardware setup will work with that
system as well.
Each network and each host on the network has its own special requirements.
Finding out what those requirements are
may not be easy, because X.25 modems
are new, and many network representatives are unfamiliar with X.25 specifications. Be prepared to face some puzzled
voices on the other end of the support
call. Or you may end up listening to
someone talking "X.25-ese," so have
your glossary handy.
Fortunately, the advantages of the
Smartmodem with X.25 are worth the
installation fuss. For example, when accessing BIX, Iwas able to download files
using XMODEM-1K and Smartcom III
with far less trouble and more speed than
with astandard Tymnet access number.

Reading messages interactively, Inoticed far smoother performance using
the X.25 connection. I'm just sorry I
have to make along-distance call to get
that kind of access right now. (Tymnet is
planning to link additional cities to X.25
in-dial. You should check the status for
your location.)
Padded Packets
Speed and efficiency are only two benefits of having a Hayes modem with its
own X.25 PAD. Many public-access
PADs have limited RAM, so the packets
transferred between the host and your
computer can be quite small. With your
own PAD, however, you can ask for
blocks as large as 512 bytes. If you're
charged by the packet, the ability to handle large packets can save you abundle of
money.
The X.25 in-dial services allow you to
make one call into the network and as
many "virtual calls" as you want without redialing. The number of concurrent
virtual connections is limited only by the
capabilities of your PAD. And if you add
Smartcom III 1.1 or use software that
supports Hayes AutoStream, you can simultaneously transfer data on all four
virtual connections. Even with these
multiple connections, your communications software will continue to perform
as if you were using a standard dial-in
line.
To set up multiple virtual connections, Iestablished two links to CompuServe, one to BIX, and one to MCI using
Smartcom III 1.1 on an 803 865X-based
computer. Iwas able to transfer files in
the "background" while working interactively, but Smartcom III was clumsy to
use. Iwould have been far happier with a
communications program running on a
Macintosh (with a 19-inch screen, of
course) with each session in its own
window.
Affordable PAD
Hayes has managed to bring X.25 PADs
to market at arelatively affordable price.
The V-series Smartmodem 2400 with
X.25 support lists for $899, while the Vseries Smartmodem 9600 with X.25 is
$1299.
If your modem isn't a V-series, you
can achieve compatibility with a Hayes
Modem Enhancer for $349; this is handy
if you are using V.32-based (9600-bps
full-duplex) X.25 access ports. Hayes
offers the option of choosing V.42 for
error control at the same prices. (X.25
and V.42 are standard features, not
options.)
So who needs X.25 in-dial? Not every-
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0C3h3
V-series Smartmodem 2400 X.25

MDDM,

CO-Def

FEATURES: 1MB RAM, 80286 BASED

Company
Hayes Microcomputer Products, Inc.
P.O. Box 105203
Atlanta, GA 30348
(404) 441-1617

PROCESSOR, 10MHZ, (1) 1.44MB 3.5"
FLOPPY, 20MB FIXED DISK, VGA
ADAPTER, PS/2

101 KEY K/B,

PARALLEL & SERIAL PORT, CABLES

Features
Error control during transmission of data
packets; synchronous connections and
HDLC links for fast data throughput;
large, 512-byte packets; simultaneously
handles four virtual connections to a
data network
Size
51/
2 x

PCM

& MANUALS, 100% IBM PRODUCT
**REMANUFACTURED**
SUGG.

RETAIL NEW $3,595.00

OUR PRICE $1,888.00
91/2

x 13
4 inches; 2pounds
/

INCL. 90 DAY DEPOT WARRANTY,

Documentation
V-series Smartmodem 2400 manual:
X.25 manual supplement

JUST LIKE NEW UNITS!
FREE NEW AMDEK MODEL 432 VGA

Price
V-series Smartmodem 2400 X.25: $899
V-series Smartmodem 9600 X.25:
$1299
V-series Modem Enhancer X.25: $349
Unit as reviewed: $1148
Smartcom III 1.1: $249; upgrades from
older versions of Smartcom II and Ill
range from free to $75

MONITOR INCL.

WITH EVERY

UNIT

$245.00 VALUE AT NO CHARGE!

.?;?C,r1,

VISA

1-800-624-2001

716-272-8770

FAX

MC

716-272-8624

Inquiry 852.

People are talking about us.
one, that's for sure. Since it's new, X.25
in-dial won't be fully incorporated by
service providers like Delphi, Dialog,
CompuServe Information Service, and
BIX for some time.
In addition, many potential users may
flinch at today's public-network access
prices. Tymnet imposes a prime-time
surcharge of $2 per hour ($1 per hour
non-prime-time) for X.25 access. Telenet doesn't add surcharges, but its perhour access charges range from $6 to $9
per hour, depending on your location.
Both Tymnet and Telenet bill each virtual connection at the same rate as an individual connection using the same line
speed.
On the other hand, for businesses and
others who are willing to pay for higher
accuracy and shorter transmission times,
the Hayes X.25 products deserve aclose
look. •
Stephen Satchel! has evaluated computer
products for 17 years. His company, Satchel! Evaluations in Incline Village, Nevada, tests microcomputer hardware and
software. He can be reached on BIX as
ssatchell."
id

F77L-ENI/32
Port 4MB mainframe programs to 80386s
with this 32-bit DOS compiler. Winner of PC
Magazine's 1988 lbchnical Excellence Award.
$895*

F77L
The compiler of choice among reviewers and
professionals. New Version 4.0 includes an
Editor, Profiler, Linker, Make Utility Weitek
Support, Graphics. $595

F77L-EM/16
Write 15MB programs on 80286s with this
award winning extended-memory compiler.
$695

Full ANSI 77, Microsoft Cand Borland C
interfaces, Debugger, at an unbeatable price.
$95

* Requires

Lahey Personal FORTRAN 77

•ol

DOS Extender ($195)

••

When people talk about FORTRAN
the name mentioned most often is

Lahey

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
FORTRAN
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Our Swans
make waves.
The Swan line of computers is creating waves of
excitement among computer users. One reason is
price. Swan computers are true bargains, offering
you the most for your investment. But price
doesn't tell the complete value story.
Swan computers are solid, reliable performers
... assembled by Tussey Computer Products, a
solid, reliable company with atradition of unsurpassed customer satisfaction.
Swan computers are highly compatible. In fact, all Swan computers
feature the top-rated Phoenix ROM BIOS to assure 100% PC compatibility.
And the benefits keep coming, wave after wave ...
30-Day Satisfaction Guarantee
If you're dissatisfied with any Swan brand name product, you can
return it within 30 days from the date of shipment and get your money
back. No questions asked.*
Toll-free Technical Support
When you own aSwan, you can call our toll-free number and be in
touch with our expert technical and service staff. They'll answer your
questions and help you take fullest advantage of your system's capabilities.
Full 1-Year Warranty
Every Swan brand name product is backed by afull 1-year warranty on
parts and labor. A second year of coverage is available through the Swan
Extended Warranty (SEW). Ask for details when you order your Swan.
Fast, Sure Delivery
You want your Swan up and running and doing its job for you. Fast.
So any order we receive before 4p.m. EST is shipped the same day. Even
orders received after 4p.m. are shipped within 24-hours.**
We also insure your order at no cost to you. And we don't charge your
credit card until your order is actually shipped.
Convenient On-Site Service
Swan offers you the valuable option of on-site service from Sorbus®,
aBell Atlantic"' Company. When your computer needs serviced, an experienced technician will be dispatched to your site quickly, minimizing
downtime, maximizing convenience and value.
Swans make waves in business and education.
Swan offers afull line of services tailored to the needs of educational
and corporate computer users. Call our Educational & Corporate Sales
Department toll-free at 1-800-468-9044. Learn how aSwan can be abusiness animal... or ateacher's pet.
Swans make waves in the computer industry.
With their compatibility, reliability and performance, Swans add up to
value for their owners. So it's no surprise that Swans are making waves in
the computer industry. Waves that may make some competitors run for
safer ground.
Read what computer journals are saying ...
" If you enjoy getting the most performance for your dollar, the Swan ...
is agood alternative" to showy, more expensive brand names.
— Computer Shopper, April 1989
"The excellent manual and 30-day money-back guarantee both indicate
that Tussey Computer Products values customer service." — PC Resource

Swan 386/20D
"Tussey's Swan 386/20 flies."
— Computer Shopper, April 1989
Gracefully combining power and performance, this Swan has soared to the upper
limits of today's technology.
•80386-20 2018 MHz Norton SI 22.0
•MS-DOS, 0512° & UNIX" Compatible
•Phoenix BIOS
•1MB of 32-Bit RAM Expandable to 16MB
of 32-Bit RAM
•Shadow RAM for Video & BIOS
•Memory Interleave for near 0 Wait State
•80287 & 80387 Co-processor Socket
•200W Power Supply
•5Device Bays: 3Exposed, 2Internal
•1.2MB 5.25" or 1.44MB 3.5" Floppy Drive
•Dual Floppy/Dual H.D. Controller
w11:1 Interleave
•Ports: 2Serial, 1Parallel
•8Expansion Slots: 1) 32-bit, 4)16-bit,
3) 8-bit
•Enhanced 101 Key Keyboard
•Clock Calendar wIBattery Backup
•Swan Setup & Utilities Diskette
Options:
•80287 or 80387 Co-processor
•Upgrades: 2, 4, 8, 10 or 16MB
•GW BASIC/MS-DOS add $89

$1899

Base System with Single Floppy, No Video

386/20D

VIDEO OPTIONS
Include Monitor & Video Adapter

14" Flat VGA
Drive Options Mono Mono Mono
w/48MB (28ms)
$2399 $2448 $2598
&LI Interleave
w/80MB (28ms)
&LI Interleave

$2749

w/150MB (18ms) c1 ,
294
Est)! wit:! Interleave '•"`''

VGA
Color
$2898

$2798

$2948

$3248

$3443

$3593

$3893

Tower Case Option for 386/20
w/230W power supply add $300

•Items returned must be as-new, without modification or damage.
All warranty cards, manuals and packaging must Ile included.
Return shipping must be be prepaid and insured, bearing a RA
(Return Authorization( or. the shipping label. Son-y ... shipping
charges and upgrade fees are not refundable.
•• Custom configured systems may take longer.

S-1311,1

Swan 386SX

Swan 286/12

This system gives you 386 compatibility,
power and performance ... at a286 price.

You probably never thought you could
get into a reliable business system this

•80386SX 16/8 MHz Norton SI 17.6
•MS-DOS', OS/2 *& UNIX'-' Compatible
•Phoenix BIOS
•1MB RAM Expands to 8MB on Systemboard
•Shadow BIOS
•Memory Interleave for near 0 Wait State
•80387SX Co-processor Socket
•200W Power Supply
•4Device Bays: 3Exposed, 1Internal
•1.2MB 5.25' or 1.44MB 3.5" Floppy Drive
•Dual Floppy/Dual H.D. Controller
w11:1 Interleave
•Ports: 1Serial, 1Parallel
•8Expansion Slots: 6)16-bit, 2) 8-bit
•Enhanced 101 Key Keyboard
•Clock Calendar to/Battery Backup
•Swan Setup & Utilities Diskette
Options:
•80387SX Co-processor
•Upgrades: 1.5, 2, 3, 4, 5, 6or 8MB
•GW BASIC/MS-DOS add $89

inexpensively. But with the 286/12, you
can. Now.
•80286 12.516.25 MHz Norton SI 12.3
•MS-DOS °& OS/2 Compatible
•Phoenix BIOS
•512K RAM Expands to 5MB on Systemboari
•Shadow BIOS
•0 Wait State
•80287 Co-Processor Socket
•200W Power Supply
•5Device Bays: 3Exposed, 2Internal
•1.2MB 5.25" or 1.44A4B 3.5" Floppy Drive
•Dual Floppy/Dual H.D. Controller
•Ports: 1Serial, 1Parallel
•8Expansion Slots: 6)16-bit, 218-bit
•Enhanced 101 Key Keyboard
•Clock Calendar w1Battery Backup
•Swan Setup & Utilities Diskette
Options:
•80287 Co-processor
•Upgrade to 640K, I, 2, 3or 5MB
•GW BASIC/MS-DOS add $89

$1399

386SX
Drive Options

VIDEO OPTIONS

Include Monitor & Video Adapter
Mono

w /32MB (40ms)
$1799
& 1:1 Interleave
w /48MB (28ms)
$1899
& 1:1 Interleave
w /80MB (28ms)
$2249
& 1:1 Interleave
wriemB (15m.)
E6.01w/ I1Interleave $2894

VIDEO OPTIONS

VGA

VGA

mono

Mono

Color

$1848

$1998

$2298

Drive Options

$1348

$1448

286/12

Include Monitor & Video Adapter

Mono

$2048

$2198

$2498

w /32MB (40ms)
&1:1 Interleave I$1299

$2298

$2448

$2748

w/48MB (28ms)
& 1:1 Interleave

$2943

$3093

$3393

$1399

w/1
&
8°
:1 M
In B
ter(12e8a
ms
vei $1749

lit,i'oRnoat

$1798

•10/4.77 MHz.8088-1
•Phoenix BIOS
•640K of RAM
•0 Wait State
•8087 Co-Processor Socket
•150W Power Supply
•4Device Bays: 2Exposed, 2Internal
•Single 360K Floppy Drive
•Ports: 1Serial, 1Parallel, 1Game
•8Expansion Slots
•Enhanced 101 Key Keyboard
•Clock Calendar w1Battery Backup
•Swan Setup & Utilities Diskette
Options:
•8087 Co-processor
•3.5" Floppy Drive
•GW BASIC/MS-DOS add $89

XT10
Drive Options

VIDEO OPTIONS

Include Monitor & Video Adapter
Mono'

CGA

EGA

VGA

VGA

Single Floppy

$699

$869

$1098

$1198

$1698

$1798

Dual Floppies

$779

$949

$1178

$1278

$1798

$1898

*w /32MB (40m6)
Hard Drive

$979

$1149

$1378

$1478

EGA

82148

To order: No surcharge on Discover, Visa, Mas:erCard or AMEX.
•Your credit card is not charged until your order is shipped.
Shipping: 3% .or $5 minimum for UPS Ground. Call for shipping
charges on Express Air, APO, FPO, AK, HI and all foreign orders.
• If part of your order is backordered, the remainder will be
shipped UPS Ground. •Allow 2weeks for personal and company
checks to clear. •Defective items replaced or repaired at our
disctetion. •PA deliveries add 6% sales tax. •Prices and terms
subject to change without notice.
_
1116
Open: 8a.m.-I I
p.m. M-F, 10a.m.-8p.in. Sat, 12p.m.-8p.m. Sun

i‘
1
;
r4,„—,
1
11M9
2:
,

puter. A solid, reliable, compatible performer.

Base System with Single Floppy, No Video

Base System with Single Floppy, No Video

le Flat

The perfect budget-priced home com-

$549

$899

Base System with Single Floppy, No Video

Swan XT10

$2248

Upgrade from 12" to 14" Flat Screen, add $49

Order Now Toll-Free

1-800-468-9044
FAX: 814-237-4450 • International: 814-234-2236

adivision of

TUSSEY COMPUTER PRODUd
3075 RESEARCH DRIVE • STATE COLLEG

*Includes Single 360K Floppy Drive

PA • 16801
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Make amating

Get real compatibility. Call our toll-free
number and our expert staff will mate you
with hardware, software, or peripherals to fit
your unique needs. And at aprice you'll love.
And when you shop Swan, you'll get the
benefits of astrong, supportive relationship:
•We won't charge your credit card until your
order is shipped.
•Orders received before 4PM EST will be
shipped same day ... and each order is
insured at no cost to you.
•You'll deal with afinancially sound,
respected company.
•We'll be here after the sale to help you.
•Software orders over
$100 and accessories
under 6pounds will be
shipped Federal Express

—TTL Monochrome
Magnavox 7623 Amber
Packard Bell with tilt/swivel
Amber or Green
Samsung 14' Mono Flat
Swan Monochrome SW525

EPSON

EGA
$99
$89
$139
$89

RGB/CGA
Magnavox 8762
Magnavox 8515
Samsung SC452C
Swan RGB

$349
$359
$349

Multisync
lmtec 1455N Multi
Mitsubishi Diamond Scan
NEC Multisync 3-D
NEC Multisync Plus
Sony 1304

$419
$499
$679
$Call
$699

VGA

$179

1180 (so cps, so col, 9.pin)
1191
1124
1595
1524
1624
1450

1240eps, 80 col, 9-pin)
(192cps, 80 col, 24-pin)
(240cps, 132 col, 9-pin)
(240cps, 132 col, 24-pin)
(192cps, 132 col, 24-pin)
(Iippin laser printer)

$Gall
$Cal I
$449
$569
SCall
$1375

LX-810 ono op, so .1, q.pin$189
'X-850 (204. (.s, HO col, 9-pm)
SCal
FX-1050 (264cps, 132 col, 9-pin)
for
LQ-510 (180cps, 80 col, 24-pin)
Bes
LQ-850 (264cps, 80 col, 24-pin).
Price
LQ-1050 (264cps, 132 col, 24-pin) ... .. .....on
LQ-2550 (400cps, 132 oal, 24-pin) .. Epson

geor ,

Amdek 732
lmtec 1453 Q
Magnavox 7749 (Grey Scale)
Magnavox 9082
NEC Multisync 2a

EGA Wonder 800

..... $199

Paradise
Autoswitch 480

$169

EGA Card

$149

VGA

$429
$349
$129
$429
SCall

$299
$359

Pro Designer VGA
Pro Designer VGA +

TOPS/DOS 2.1
Flashcard
Net Print
Teleconnector

NX- I00011 IlSOrp ,

, p1n)

SCa 11

NX-1000 Rainbow
(144cps, 80 col, 9-pin). ...
NX-151120cps, 132 col 9-pin)
NX-2400 (170cps, 80 col, 2a-pin)

.
$229
1349
SCail

172 (180 cps, 80 col, 9-pin) .......... $Cal
182 Turbo (220 cps, 80 col, 9-pin) .... SCa I
321 (300cps, 132 col, 9-pin) . ...... ......$469
380 (180 rps, 800,1, 24-pin)
SCal
390 (2713cps, 80 col, 24-pin)
$469
391 (270cps, 132 col, 24-pin)
$659
393 (450cps, 132 col, 24-pin)
$Ca I
I

Citizen
12013 (120 cps/9-pin)
18013 (180cps, 80 col, 9-pin)

TI RS

Panasonic
Kx-Pelso
Hewlett-Packard
Lasedet Series 11
•8ppm/512K
Lasedet Series IID

$1375

150+ (180cps, 80 col)
300 (300cps, 80 col)

WA

$249
$319
$469

MISC.

11200 (10MHz)
$1379
T1600 (12MHz/20MB)
$3259
T3100e (12MHz/20MB). ......
$2749
Call for other Toshiba models

DISKS
BONUS
MAXELL
VERBATIM
SONY

$1749
SCall

Open: 8a.m.-11p.m. M-F, 10a.m.-8p.m. Sat, 12p.m.-8p.m. Sun

$599
$Call
$1049

DS/DD
DS/DD
DS/DD
IDS/DD

—
$19.95
$19.95
$19.95

5.252
.
$6.95
$9.95
$9.95
$10.95

Call For Pricing on
Memory Chips!

Al

Ugh
$219/5259'
$249/$299*

,a6K/lieniiCe-riH•en.
w. iii
$249
$299
$449

&Seagate
ST-225 20MB (65 ms)
ST-238 30MB (65 ms)
ST-125 20MB (40 ms)
ST-I51 40MB (24 ms)
ST-157R 48MB (28 ms)
ST-251-1 40MB (28 ms)
ST-4096 80MB (28 ms)
P.

$219/5259*
$249/5299.
$249/5299'
$439
$349
$349
$629

IMPRIMIS

CRICONTADL DATA
80MB (28 ms)
$629
150MB ESDI (16.5 ms) --$3299/51495'
'Kit Price -includes cables, controller
and mounting screws.

&Seagate
ST 157R Hard Drive
•48 MB formatted
• 33" Technology

with Adaptec RLL
Controller
•1:1 Interleave

$345
$399

Deskjet (240cps, 80 col)
Deskjet Plus (240cps, 80 col)
Paintjet (167cps, 80 col)

$69

V

KL320 20MB (40 ms)
IC 1330 32.MB (40 ms)

8438 30MB (68 ms)
3650 40MB (61 ms)
3053 40MB (25 ms)

$159
$179

HEWLETT
PACKARD

585
$95

PC HARD DRIVES

VEGA VGA
Fast Write VGA
VRAM VGA

Kodak/Diconix
I \SI R PRI

5.25" (360K)
'
(1 2MB)

$179

Video 7

intel
8087
$84
8087-1
$159
8087-2
$119
80287
$129
80287-8
$189
80287-10
$214
80387SX
$297
80387-16
$339
80387-20
$379
80387-25
$479
80387-33
$Call
AboveBoard Plus
$399
AboveBoard Plus I/O
$449
Connection Co-processor
$Call
InBoard 386/PC
$589
Call for Daughterboard Pricing

$79
$99

$219
$349
$269

LAPTOPS

$119
$169
$119
$39

Sony
3.5" (720K)
3.5" (1.44MB)

Swan

Micron
TOPS

$74
$89

Paradise
VGA +
VGA Professional
VGA + 16

$79

$699

Roctec
5.25" (360K)
5.25" (1.2MB)

$279
$369

Switchable (Mono/CG A

RAM Card XT or AT
1/0 card XT or AT

$89
$109

Orchid

Swan

PC ADD ON BOARDS

35" (720K)
35" (1.44MB)

Teac

AT!
VGA Wonder (256K)
VGA Wonder (5I2K)

VGA Card

Boca

RAM Card (MB-28-DH)
populated w/2MB RAM

OIDATA

Mitsubishi

AT!

Swan
$249
$289
$219
$219

EGA
lmtec 1453
Magnavox 9053
Packard Bell 1431

PRINTERS
Pine/304C

MONITORS

•Supports 2 Hard Drives
& 2 Floppy Drives

Swan

TECHAOLOGIES

Call Today & Ask For Our Free Catalog
adivision of

tCe

TUSSEY COMPUTER PRODUCTS
3075 RESEARCH DRIVE • STATE COLLEGE.PA • 16801

Order Now Toll-Free

1-800-468-9044 ECE

FAX: 814-237-4450 •International: 814-234-2236

call. 1-800-468-9044
WORD

LOTUS

PERFECT

1-2-3

PC
TOOLS

VEN TLRA

MICROSOI I

PUBLISHER

EXCEL

Swan Peripherals ...
Feather your nest
for less.

DELUXE

SOFTWARE
AMERICAN

LOGITECH

Design CAD 3.0/3 D

ASHTON -TATE
dBase II1+/IV

$155/$209

Finesse

SCal1/5459

Agenda

S89

LOTUS

BEDFORD
Integrated Accounting

5159

BLOC PUBLISHING
Personal Lawyer
Popdrop
Formfiller
Formtool

$39
534
$89
$55

BORLAND
Paradox 3.0
Quattro
Turbo C 2.0
Turbo C Professional
Turbo Lightning
Turbo Pascal 55
Turbo Pascal Professional

$449
$169
$107
$159
$69
$99
$169

BRODERBUND
Print Shop/Companion

$34/537

CENTRAL POINT
Copy II PC
Deluxe Option Board
PC Tools Deluxe 5.5

$27
$109
$79

MERIDIAN
Carbon Copy Plus

MICROSOFT
Excel
Flight Simulator 3.0
MS-DOS & GW BASIC
Quick BASIC
Quick C
Quick Pascal
Windows 286/386
Word 5.0
Works

PETER NORTON
Norton Commander
Norton Utilities
Norton Advanced Utilities

QUARTERDECK

Grammatik til

REFERENCE SOFTWARE
$54

SAMNA
Ami/Ami Pro

$99/SCal I

Dac Bonus Pack
$119
Dac Easy Accounting 4.0
SCal I
Dac Easy Payroll 4.0
$Ca II
Lucid 3-D
$69
Call for Pricing on Tutors

First Publisher
Harvard Graphics
PFS First Choice 3.0

DELRINA

PFS Professional Write

Perform

5Cal I

FIFTH GENERATION
Fastback Plus

$104

FOX
$199/5299

FUNK
Allways for 123/Symphony .$89/$89
Sideways
$42

GENERIC SOFTWARE
Generic CADD Level 3....... ......... $169

INTUIT
Quicken 3.0

$37

LASERGO
GoScript/GoScript +

$54
$55
579

SCall

DAC SOFTWARE

$125/$239

Every Swan brand name product comes with a30-day, money-back
trial guarantee. And every Swan product is backed by afull one-year
warranty on parts and labor. You also get toll-free technical support
and customer service.
You'll be tickled when you discover what areliable Swan add-on
can do for your home or office PC system.

$67
SCalt
$64/5129
$Call
599

DESQView/DESQView 386 $79/5119
QEMM
539

COREL
Corel Draw 1.1

Foxbase+/386

$Call
$35
$Call
$67

$Call

COMPUTER ASSOCIATES
Supercalc 5

$269
SCall
5339
SCall
$439

123 v2.2/3.0
Freelance Plus
Magellan
Symphony

Top-quality Swan peripherals can make your PC an even better place
to work and play ... and at prices that won't crack.your nest egg.

SOFTWARE PUBLISHING
$79
$Call
$89
$135

SYMANTEC
Grandview
Q &A
Q & A Write
Timeline 3.0 ............... ............

$195
$209
5129
$359

Swan Modems

Swan Video Cards

Make the world your partner. With the Swan
Modem, you'll be able to communicate with
other PCs and information services around
the world through your pulse or touch tone
phone. You'll tap into aworld of data and
broaden your horizons. Every Swan Modem
comes complete with communication software and full documentation.

Different people have different uses for their
PC's ... from everyday uses like word processing and spreadsheets to today's more
demanding applications, such as desktop
publishing and presentation graphics. A
Swan video card can help you better meet
your needs today... or help you ride the wave
of technology into tomorrow.

•Hayes' compatible •Auto answer/dial
•Include PC Talk III software

Switchable Card *Hercules* to CGA
•Parallel Port
$69

2400 bd internal*
1200 bd internal
2400 bd external

$99
$69
$149

EGA Card •EGA/CGA/TTL
•640 x480 Resolution

$149

$89

VGA Card •Register-level compatible
•256K RAM •17 VGA Modes
$179

Swan Tape Backups

Swan Keyboards

Protect that nest of important data stored on
your hard drive. Swan Tape Backups store
40MB on a single tape cartridge ... reliably,
conveniently and economically. A Swan tape
drive can be installed on any Swan computer
and most XT- or AT-compatibles.

It's important to have choices. So Swan gives
them to you. You can depend on the Swan
family of tactile keyboards for reliable typing with either the reassuring audible feedback of the "touch and click" or the quiet
response of the "silent" keyboard.

1200 bd external
•Orchid,.

a3.5 software

THREE D GRAPHICS
Perspective Junior

$99

WORD PERFECT
Library
Word Perfect 5.0

S69
$219

WORDSTAR
Wordstar Professional v5.5
Wordstar y5.5 Upgrade

$199
SCall

XEROX
Ventura Publisher 2.0

$Cal I

40MB XT

or

AT Internal

$299

101 Key Touch & Click or Silent $79

40MB XT or AT External

$399

84 Key Touch & Click

$69

MICE
ATI

IMS1

24133 etc Internal

$159

Hayes Smart Modem
1200 bd Internal/External .
5259/5289
2400 bd Internal /External
$Call

Practical Peripherals
2400 bd Internal/External .$149/5199
2400 bd MNP Int./Ext.
$149/5199

Swan Technologies
1200 bd Internal /External
2400 bd Internal/External

$69/589
$99/5149

Optical Mouse
w /Dr. Halo Ill

$72

Microsoft
Mouse
Mouse with Windows

$109
$139

Logitech
Bus Mouse (320 dpi)
Serial Mouse (320 dpi)
with Paint add
ScanMan

$75
$79
$10
$185

To order: No surcharge on Discover, Visa, MasterCard or AMEX
• Your credit card is not charged until your order is shipped
Shipping: 3% or $5 minimum for UPS Ground. Call for shipping
charges on Express Air, APO, FPO, AK, HI and all foreign orders
• If part of your order is backordered, the remainder will be
shipped UPSGround. •Allow 2weeks for personal and compan
checks to clear. •ALL SALES (except Swan products) ARE FINAL
• Defective items replaced or repaired at our discretion. • PA
deliveries add 65 sales tax. •Prices and terms subject to change
without notice.
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VIDEO SEVEN

Seven great reasons to own the newest
high-resolution Super VGA graphics card:
the Video Seven VGA 1024i.
1

It's sharp. Our new graphics
card dramatically improves the
performance of all your applications.You can choose up to 800x600
or 1024x 768 resolution with 16 onscreen colors, or 256 colors at 640 x480?
Plus, 132-column text support helps
you get the most from your spreadsheet applications.
•1024 x788 resolution is interlaced: 1024 x788 x18 and 840x 400
resolution requires 512K DRAM configuration.

258

It's fast. 50% faster than
standard VGA.True 16-bit
technology increases the speed
of all your graphics and text applications on an IBM PC/AT/XT, PS/2
Model 30 or compatible.

2

It's versatile. It works in an

or 16-bit slot. You can
3 8-bit
easily upgrade it from 256K to

512K DRAM. And it lets you get the
most out of today's popular MultiSync,
Multiscan and 8514 monitors, including
the MultiSync 3D and Seiko CM-1430.

It's 100% compatible. Guaran-

to run all your VGA, EGA,
4 teed
CGA,MDA and Hercules soft-

ware applications. It's even easy to
install. 3easy steps is all it takes.

It supports more software. No
graphics card gives you more
high-resolution drivers,
including Windows/286, Windows/386,
Presentation Manager, AutoCAD,
AutoShade, P-CAD,VersaCAD, GEM/3,
Ventura Publisher, Lotus 1-2-3,
Symphony, WordPerfect, and WordStar.

5

And it's affordable. The new

Seven VGA 1024i, avery
7 Video
sharp, very fast high-resolution

Super VGA graphics card for only $397
with 256K DRAM. $497 with 512K.
So before you settle for just any
VGA card, ask to see the big news in
high-resolution graphics: the new VGA
1024i from Video Seven.
Fbr more information and the name
of the dealer nearest you, call toll-free
(800) 238-0101 Flom within California,
call (800) 962-5700. Or call (415) 623-7857.
Some restrictions apply to Headland -11schnology warranty and compatibility guarantee. Video Seven is atrademark of Headlund 'Rohmdose
Inc. All other brand and product names may he trademarks of their
respective companies.

It comes with afull 7-year
warranty. We can do that
because we build all our
products using our own Headland
ibchnology chip and card design capabilities to ensure they will live up to
our reputation for quality and
performance.
Plus, the new VGA 1024i card comes
with the exclusive Best ofSeven support
package that InfoWorld rates a"hearty
excellent:' You'll get free disk and BIOS
updates, bulletin board service, and our
unlimited toll-free technical support.

VIDEO SEVEN
Best of Seven

oèmance hm graphics.
hie speed_ ForIBl\if
/AT, PS/2 Mode130
compatibles. mum

SOFTWARE REVIEW

Ease into Mac
Programming
Prototyper 2.1
II kb Ilen

gives Mac programmers
ajump start
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rototyper is an interactive tool
for creating prototypes of Macintosh programs. It's aimed at
two audiences: It helps nonprogrammers design prototype applications
in an interactive, nontechnical manner to
help visualize product ideas, and it enables programmers who are not familiar
with the Macintosh Toolbox to create
skeleton applications that can be fleshed
out over time. Prototyper's code generator produces the drudge code needed to
support a complex Mac interface with
nested menus and intricate dialog boxes.
The program's centerpiece is aPrototype window. In this window, you manage the interface objects that constitute
an application. The window contains
three icons that represent the major categories of interface objects available, and
a scrolling portion that lists those that
you have created for your prototype. The
interface objects are menus, windows
(including dialog and alert boxes), and a
demo window that's the basis of Prototyper's simulation capability.
Clicking on the icons invokes the appropriate editor for that class of interface
object. For example, clicking on the
menu icon invokes amenu editor, while
clicking on the window icon lets you
create and modify windows, dialog
boxes, and alert boxes. Each interface
object owns a window on the desktop;
you can leave the windows open and
switch back and forth between them.
This is avery Mac-like approach to pro-

1
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SmethersBarnes' Prototyper lets you interactively build menus and link menu choices
to window displays.
totype creation. You work interactively
and iteratively—creating and editing the
application's menu bar, and switching
over to tinkering with the details of adialog box. You then return to the menu for
further adjustments.
You can run your prototype at any time
with Command-R. The simulated application's menu bar appears at the top of
the screen, replacing that of Prototyper.
You can select menu choices, open application windows that have been linked to
those choices, click on buttons, and view
dialog boxes. The application's Quit item
brings you back to Prototyper.
Prototyper includes ashort tutorial in
one of the folders on the distribution disk,
but it's almost unnecessary—this product is extremely accessible. A friend of
mine—a software developer who'd spent

months writing the core of an application—used Prototyper to design and
build his application's interface in just a
few days, without ever consulting the
manual or the tutorial.
The Menu Editor
Your application's menu bar is the logical
place to begin the prototyping process.
Prototyper's menu editor is a window
that contains three scrolling lists. The
first scrolling list holds menu headings
for your application—Apple, File, Edit,
and so on. The next contains items for
each heading (e.g., Edit might contain
these items: Cut, Copy, Paste, Clear,
and Undo). The last helps you build hierarchical menus.
It is very easy to define the menus for
continued
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your application. You just type a list of
the menu headings into the first scrolling
list. By clicking on any one of these headings, you can type the respective menu
items in the second list box. This process
takes longer to describe than it does to
do. While you are working on aparticular menu heading, the heading is temporarily added to Prototyper's main menu
bar. This lets you pull down a list of
items from the menu bar and check on
spacing, spelling, and visual appearance
as you enter the items. To check the entire menu bar, you would choose Run or
Quick Look from Prototyper's menu.
For aparticular menu item, you can also
define asublist of choices in the hierarchical style that Apple introduced not
long ago. In Prototyper, you get only one
subordinate list of menu items; you can't
nest to arbitrary depth.
In the realm of Mac programming,
writing menu-handling code is one of the
more straightforward tasks. You can also
use Apple's ResEdit to modify menu resources. In this area, Prototyper's quick
and easy interactive tool, although enjoyable, does not save you that much time. It
does, however, exemplify Prototyper's
approach to creating asimulated application: Everything is accomplished interactively and visually, with as much immediate feedback to the designer as
possible. But it's in the realm of creating
and managing windows and dialog boxes
that Prototyper earns its keep.

Prototyper 2.1
Company
SmethersBarnes
520 Southwest Harrison St., Suite 435
Portland, OR 97201
(503) 274-2800
Hardware Needed
Mac Plus, SE, or II with 1megabyte of
RAM; ahard disk drive is recommended
Software Needed
Apple's System 6.02 or higher; Think C
3.0, MPW C2.0, MPW C3.0, Think
Pascal 2.0, Turbo Pascal 1.10, MPW
Pascal 3.0, or TML Pascal II
Documentation
User's manual
Price
$295
Inquiry 881.

should be undoable but were not. However, none of these was of major import.
One nice feature is the ability to export
awindow definition into aseparate Prototyper file. You can then incorporate
this file into some other prototype application. You can also import resources,
such as menu definitions or dialog box
specifications, from any Mac application
that has these in its resource fork.
Simulating an Application
Real applications, of course, have dynamic behavior. It isn't enough to view a
dialog box; you need to be able to choose
items or enter the parameters that the dialog box requests. Prototyper provides a
simple mechanism for simulating this
dynamic behavior.
For any interface object in your application (i.e., amenu item or zone), you
can specify an action that will occur
when you click on the object. Prototyper
calls this feature linking. For example,
you can link abutton to the action of closing one of the windows in the simulation,
or you can link amenu item to asequence
of different actions, such as closing one
window, opening another, and disabling
(graying out) other menu items. It is this
linking feature that makes Prototyper a
tool for simulating applications, as opposed to merely being a friendlier version of ResEdit.
Links in Prototyper are vaguely similar to links in HyperCard. HyperCard
goes much further in allowing you to associate aHyperTalk script with an object
and thus describe amuch wider range of
behaviors for that object. But this then
becomes more like programming, which
Prototyper seeks to avoid.
Prototyper can also simulate areal application through the use of demo windows. These are standard Mac document
windows (with atitle bar, adrag region, a
close box, and scroll bars) that are linked
to either atext file or aMacintosh graphic (i.e., aPICT resource). When ademo
window gets displayed (either automatically at program start-up or through a
link to abutton or other object), you see
the corresponding text or graphic in the
window. You can scroll, resize, move, or
close the window. Of course, that's all
you can do. But with the appropriate
choice of content, this feature can go a
long way toward simulating avariety of
applications—from a spreadsheet to a
three-dimensional graphics program.

able text zones). Others, such as static
text, rectangles, and lines, serve informational or cosmetic purposes.
At any time, you can choose Quick
Look, which simulates the window or dialog box that you are currently working
on, or Run, which simulates your entire
application.
To create azone, you choose the one
you want from the palette and click on the
worksheet. Working with zones is similar to working with objects in adrawing
program. You can select, resize, and
Windows, Dialog Boxes, and Zones
drag them—singly or in temporary
If you click on the window icon in the
main Prototyper window, you invoke a groups. Double-clicking on any object
brings up a dialog box that lets you
dialog box with which you can specify
change that object's characteristics. This
the kind of window object you want to
dialog box includes abrief, helpful decreate. You can create six types of winscription of the object, obviating the
dows, two types of dialog boxes, and
need for acontext-sensitive Help functhree types of alert boxes. These window
tion. Objects can snap to agrid.
types are all standard Macintosh window
Prototyper also provides some basic
types. As such, they can differ in the
alignment commands (e.g., Align Top,
style of their borders, in the use of close
Bottom, Center, Left, and Right). These
boxes and title bars, and in whether or
are useful, but Iwish there were more of
not adialog box is modal.
them—for example, an Align Middle
Once you specify the kind of window
function or a Distribute function, as
you want to create, Prototyper presents
found in MacDraw II or MacDraft.
what it calls a worksheet—a window
You can specify atext zone's font and
similar to that found in many drawing
size. Presently, you cannot specify the
programs. The window features apalette
text style (i.e., bold, italic, or underline).
of interface objects called zones. These
The choices are tantalizingly present on
zones are icons, scroll bars, editable text
one of Prototyper's menus, but for some
areas, noneditable text (static text), picreason, they are not supported in this
tures (graphics imported from other
version. As with most Mac programs,
Macintosh drawing programs), roundthere is an undo function. Although it's
cornered buttons, radio buttons, check
Code Generation
workable and helpful in its present form,
boxes, scrolling lists, pop-up menus,
Prototyper can generate C and Pascal
this function could be expanded further.
rectangles, and lines. Some of these are
In the course of creating aprototype, I source code. You save your file from
objects with which you can interact (e.g.,
continued
encountered situations that Ithought
pop-up menus, radio buttons, and edit242
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Mass Storage Is No Longer
APeripheral Issue.

It's The Central Issue.
And it should be.
!MCP° CHANNELTM
Today's top end computer
COMPAQ
platforms have created
dazzling new dimensions HIGH-SPEED 386S
in CAD/CAE, data bases, networking and
specialized DOS applications. More than
ever, storage performance and capacity
are central concerns.
And more than ever, Storage
Dimensions is the logical solution.
With our SpeedStorTM hard disk
subsystems, you get the best possible
performance specs. But you get more than
14 ms access times and 15 Mbit transfer

rates. You get our expertise in translating
those specs into maximum system throughput—delivering to your application all
of the performance it can handle. And all
of the capacity it will ever demand. In
configurations that include single 650 MB
internal storage systems, external enclosures that expand to four drives and
2.6 GB, and many more.
To get the most from today's most
powerful desktops, start at the center.
Start with Storage Dimensions. Call (408)
879-0300. Or write us at 2145 Hamilton
Avenue, San Jose, CA 95125.

STORAGE DIMENSIONS
A MAXTOR

COMPANY

SpredStor is atrademark of Storage Dimensions. Inc. ©1989 Stdrage Dimensions
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within Prototyper, launch the appropriate code generator for your target language (C or Pascal), and then tell that
program to generate code for aparticular
language processor. For C, the choices
are Think C 3.0 (formerly Lightspeed
C), MPW C 2.0, and MPW C 3.0. For
Pascal, they are Think Pascal 2.0, Turbo
Pascal 1.10, MPW Pascal 3.0, and TML
Pascal II.
SmethersBarnes rightfully assumes
that it is your responsibility, if you are

4

going to be working with source code, to
get acopy of one of these language processors and learn how to use it. The manual includes a section with brief summaries on how to operate the particular
compiler you have chosen. The descriptions are concise but sufficient to build an
executable file.
The code generated consists of one file
for each of the windows or dialog boxes
in your application, amain file containing the event loop, and two files for ini-

.
,lie

new microtype space-saver keyboard saves an amazing 60% of
the desk space used by equivalent standard keyboards. Without loss of
functionality or ability to touch type!

microtype ;ideal for CAD
systems, point-of-s1ile, mobile or
imbedded applicati uns or anywhere the
keyboard must corn,pete for valuable
desk or counter spaice.
Space is saved by compressing rows
(not columns) and eliminating wide
borders. Re-arrangi ng and elevating the
function key cluste rs also saves space
while improving ac cessibility with
reduced eyescan ai id head movement.
Keys have full true.1 with alight tactilly
responsive touch. A
di standard features
such as auto-repeat, caps, num and scroll
lock are included onthe microtype.
The microty pe works with most
PC, XT, AT and 386 IBM compatibles.
IBM PS/2's require an adapter.
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Actual size 10.75"x
•Full One
Year Warranty. •Guarantee—Full
Refund if Returned in 15 Days! •OEM's
and Volume Purchases—Call for
special terms.
Order Toll Free 800-782-7177 or FAX
703-435-1837 Hours Mon.-Fri. 8am-5 pm EST
Shipment v, ithin 72 hours.

4110)

Mierotype Space-Saver Keyboard
$124.50
PS/2 Adapter (if required)
9.00
UPS shipment by ground
6.00
2nd day air 11.00
Overnight 19.00

MEI

461 Carlisle Drive
Herndon, Virginia
22070
703-435-9496
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tializing and handling menus. There are
also appropriate header files. For C,
these header files contain function prototypes per the ANSI standard.
Examining the code that this program
produced, Ifound it well-written, wellcommented, and logically structured—
more so than many programs that people
write. The names are long and descriptive. You can specify two levels of commenting (minimal comments or more extensive ones). For both C and Pascal, you
have choices in how to format the code—
how much to indent (if at all) the various
language elements, such as IF statements, switch and case statements, function argument declarations, variable
declarations, beginning and ending
brackets, and even comments.
At each of the points in the generated
code where you might want to add functionality, there is acomment to that effect. One disappointment is that many of
the features present in the interactive
simulation disappear when you move to
compiled code—e.g., demo windows,
hierarchical menus, buttons in windows
(as opposed to buttons in dialog boxes),
and certain kinds of linked actions. Another problem is that once you edit the
generated files and add your code, it is
difficult to go back to the interactive tool
and add features there. When you generate code asecond time, Prototyper isn't
smart enough to preserve your handwritten application code. You'll have to
wait for future versions of Prototyper to
fix these limitations.
Legend has it that the first version of
Lotus 1-2-3 was prototyped over aweekend and then completed over the next
year. Now the most recent version of
1-2-3 has consumed over 100 personyears of programmer effort. To cope
with this changed world, software developers need to expand their repertoire of
tools and techniques. One valuable technique is interactive, dynamic simulation
of applications.
Prototyper is awell-conceived, accessible, and worthwhile tool that supports
this technique. It would benefit from a
few improvements: more drawing operations (i.e., better alignment functions,
more graphics objects, and more text
styles), an extension language like HyperCard's, and a smarter code generator. Nevertheless, it's avaluable tool. •
Ray Valdés is president and founder of
Sapphire Software, atechnology consulting firm in San Francisco, California,
that specializes in the design and development of graphics software. He can be
reached on BIX clo "editors."

IT EATS IBM'S LUNCH...
AND SERVES DELL FOR DINNER!
Introducing Wells American's CompuStar II.
It's one hungry machine. Feed it the toughest applications you can dish out and it's ready for "seconds"
before IBM, Dell and all the others even get started.
IT FEEDS ON THE COMPETITION.
CompuStar H's enormous appetite for devouring
the competition comes from its
unique, modular design.
Interchangeable, plug-in CPU
"modules" are available in 80286,
80386SX, 80386 and soon —
80486 configurations. The modules are remarkably inexpensive — as little as $695 for a '286 module, and incredibly powerful. The 33MHz '386 module achieves astunning
MIPS rating! Best of all, for up to one full year after purchase, you can trade in the module you
originally select toward the purchase of any
of the other more powerful modules.

Its whopping 200 watt power supply gives you more than
twice as much reserve power as IBM or Dell.
And CompuStar II has more room for
disk/tape drives — four compartments in
all; three accessible from the front panel.
IBM and Dell give you just three compartments and only two are accessible from
the front. CompuStar II also accommodates
5'4" and 3,/2"disk drives. IBM and Dell restrict
you to 3V2"drives only.
IT'S ALSO WELL-MANNERED.
Worried about quality and reliability? Don't! Wells
American has been making PCs longer than IBM or Dell!
Each CompuStar II is money back guaranteed for 31 days,
factory warranted for afull year and can be field
serviced from hundreds of locations worldwide.

When you think about it, buying an IBM or Dell
system instead of our new CompuStar II is
IT DEVOURS OTHER COMPACTS.
sort of like eating hamburger when you
Unlike other small footprint micros,
could have had steak — and paid less
BUS EXPANSION CHASSIS
for it. CompuStar II. ..from Wells American.
CompuStar II won't put your computer expansion needs on adiet. Each system features an
It makes "mincemeat" of everything else.
amazing six bus slots — four of them available in afully
To receive aCompuStar II product information
configured VGA system. That's 25% more than IBM or Dell
kit, call 1-803-796-7800. VAR inquiries welcome.
gives you. Better yet, you can have up to 11 slots with
CompuStar ll's exclusive bus expansion chassis. No
other compact system available offers this much room
for growth. And no other comparably sized system can
accommodate that growth better than CompuStar II.

eWells American

Corporate Headquarters: 3243 Sunset Boulevard •West Columbia, South Carolina 29169 •803/796 7800 •FAX 803/796 7029
IBM is a trademark of International Business Machines Corporation. Dell refers to Dell Computer Corporation.
•CompuStar II'S CPU performance is so incredible you won't believe it! Call or write for complete benchmark information. Certified FCC Class A. For business use only
/ells American Corporation 1989
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New application. New network.
You know the drill.
You made it. You built adistributed application that takes full advantage of the power of your network. You faced incredible
obstacles. And you swore if you survived, you'd never do it again. Guess what?
They want you to do it again.
This time, take ashort cut. With Netwise® Our RPC TOOL' lets you sidestep the obstacles by providing access to a
common platform forthe development of distributed applications. You write the application, then specify the network. Netwise
automatically generates your distributed processing code. All of it. Every time. That means your application can easily migrate
to any environment in the future. Banyan, Novell, Sun, 3Com and major software suppliers have endorsed this technology as
astandard for building distributed applications. Now it's your turn.
Call us for afree educational diskette. Or order the RPC TOOL for afree thirty
NETWISE ®
day try out. The development tool that lets your application be all it can be.
Put an end to the grunt work. Call us. 303/442-8280
2477 55th Street, Boulder, Colorado USA 80301
Netwise is aregistered trademark. RPC TOOL is atrademark of Netwise. Inc. Banyan is aregistered trademark of Banyan Systems Incorporated.
Novell is aregistered trademark of Novell, Inc. Sun is aregistered trademark of Sun Microsystems, Inc. 3Com is aregistered trademark of 3Com Corporation.
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SOFTWARE REVIEW

microExplorer
in Action!
TI and ExperTelligence

trol store makes for an elegant way to upgrade the system without having to swap
hardware.
make the Mac II
The distinguishing feature of the Explorer processor—which to me makes the
aLisp machine
microExplorer a Lisp machine—is its
tagged architecture for typed data. Since
Lisp is by nature adynamic and heuristic
language (as opposed to static and algoAlex Lane
rithmic), it's often not feasible to typecheck arguments to functions in advance, so typing occurs at run time. Lisp
machines, including the microExplorer,
implement this type checking in hardexas Instruments' microExplorer is a Lisp machine on a ware.
NuBus board. Installed in aMac
The microExplorer arrived complete
II, the microExplorer acts as a with aTI representative who did the incoprocessor: It handles an application's
stallation. Apparently, that's standard
Lisp internals, and the Macintosh takes
procedure—and given the system's
care of I/O. The resulting machine looks
$15,000 price tag, probably not a bad
like aMac, but it's really ahorse of adifidea. The standard microExplorer board
ferent color. Although the microExplorer
comes with 4 megabytes of RAM, but
has aslower clock and smaller memory
mine came with an additional 8 megathan its big brother, TI's Explorer, it is,
bytes of RAM on a piggyback board.
in all other respects, every bit as powerThe software comes on an external 80ful.
megabyte hard disk drive.
Of course, to look like a Mac proThe physical installation of these two
gram, amicroExplorer application has to
components—TI calls them "the board
use the Macintosh Toolbox. That's
and brick"—was straightforward. The
where ExperTelligence's Action! comes
external drive contained afolder called
in. ExperTelligence developed the origimicroExp with more than 60 megabytes
nal Common Lisp interface to the Toolof material, including the microExplorer
box that's still part of the microExapplication, astart-up file, paging files,
plorer's development environment.
and the start-up Lisp environment. After
Action! embeds that Toolbox interface
ensuring that my Mac was running a
into avisual shell, thus hiding the details
post-6.0 OS and that MultiFinder was inof the Toolbox from the Lisp developer.
stalled on the external drive, the TI repThe Explorer processor on the microresentative spent acouple of hours setExplorer circuit board is a microproting up the software (which included setgrammed device specifically designed
ting up Action!) and giving me the tour.
for symbolic processing. The chip feaIn addition to the "board and brick,"
tures a32-bit data path and has a 128the minimum hardware requirements for
megabyte virtual address space with deamicroExplorer system are aMacintosh
mand-paged memory mapping. Many
II chassis, a640- by 480-pixel monitor,
Lisp primitives and system functions—
an Apple extended keyboard and a sinincluding device handling, garbage colgle-button mouse, 2megabytes of RAM,
lection, and memory management—are
atape drive or afloppy disk drive, and an
implemented in microcode that's loaded
80-megabyte hard disk drive with 70
into acontrol store every time the mimegabytes of free space (needed for
croExplorer starts up. The writable conswapping). But that doesn't leave much

T

headroom on the Macintosh side of the
machine. Launching the microExplorer
in that configuration left just 128K bytes
of memory free. After Iboosted the Mac
II to 4megabytes of RAM, memory worries evaporated—as well they should
have, in a machine with a total of 14
megabytes of RAM.
Exploring the microExplorer
The microExplorer launches like any
Macintosh application. But from then on,
it's almost all microExplorer and very
little Mac. What comes up is aLisp Listener window (i.e., the agent that reads
Lisp expressions, evaluates them, and
prints the results). The Listener also displays the amount of memory available to
the microExplorer, and the names and
versions of software tools it can access.
At the bottom of the screen is agraphical
display of current CPU, disk, and garbage-collection activity.
Garbage collection is atechnique for
reclaiming memory occupied by objects
that are no longer accessible. In some
Lisp systems, garbage collection is performed on a batch basis, which means
that periodically the system appears to
lock up while it scavenges for free space
in memory. On advanced Lisp systems
(including the microExplorer), garbage
collection is nearly invisible so that the
user never feels it happening. Ihad to
look hard at the garbage collection telltale (at the bottom of the microExplorer
screen) to catch the microExplorer in the
act. The microExplorer system offers
two options for garbage collection: temporal (sometimes called generational
scavenging) and batch (which is useful,
for example, when preparing clean disk
images).
Next to the status display, the system
shows the current user and the current
package. (A Lisp package is acollection
of symbol names; it's analogous to aC
library.) The display feature Iliked best
was the mouse documentation window. It
continued
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microExplorer/Action!
Company
Texas Instruments
P.O. Box 202230
Austin, TX 78720
(800) 527-3500
ExperTelligence
5638 Hollister Ave.
Goleta, 0A93117
(805) 967-1797
Hardware Needed
Mac II or Ilx with 2megabytes of RAM
and an 80-megabyte hard disk drive
Software Needed
System 6.0 or higher or MultiFinder
6.0.1 or higher
Price
microExplorer processor with
4megabytes of RAN and supplied
software: $11,995
Additional 4megabytes of RAM: $3495
Additional 8megabytes of RAM: $5995
Development software: $3995
Action! software: $1995
Inquiry 883.

shows what mouse-selectable functions
are available in different regions of the
screen, and it describes those functions.
Symbolics and Xerox Lisp machines
work like this. It's an effective way to
make users productive quickly.
The microExplorer's interface closely
follows that of the TI Explorer. On the
Macintosh, the Option key plays the role
of the microExplorer's Meta key, and F5
serves as the System key. To simulate the
microExplorer's three-button mouse,
you use the Option and Apple keys in
conjunction with amouse-click to access
functions attached to the second and
third buttons.
Major software components in addition to the Listener include aLisp compiler, an interactive debugger, several
Inspectors, the ZMACS text editor, and a
Macintosh Toolbox interface. The compiler converts Lisp functions into macrocode. The debugger helps you examine
the environment in which an error occurs. The Listener uses atext-based debugger; there's also awindow-based debugger that performs substantially the
same functions, but graphically. Inspectors view data structures. There's one Inspector for examining standard Lisp
structures, and another for examining
flavors.
248
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playObj ect (for pictures and text) and
ControlObj ect (for buttons and scroll
bars). The Smart Editor instantiates
these flavors and, by way of dialog boxes
and menus, helps you position, size, and
align the interface objects and specify
the actions associated with them. An Action field is usually associated with an interface object; the field is where you put
the name of the Lisp form that should fire
up when auser clicks on the object.
The User Interaction Manager and the
Menu and Keyboard Management System work behind the scenes, trapping
system events and dispatching messages
to appropriate objects. The Development
Tool builds atext file that documents the
components of the interface under development. You launch Action! by doubleclicking on its icon or by invoking it from
the Listener. Once it's launched, you're
operating in a dual mode. That is, the
Mac's menu bar includes items that belong to Action and—as you begin to construct an application—items that belong
to the application you're building. To
keep the categories distinct, Action! 's
items appear in red, prefixed by abullet.
If you press Command-Space, you switch
modes; Action! 's menu items disappear,
and you're no longer editing your application—you're running it.
When you choose the New item from
Action!'s File menu, awindow appears
in which you can begin assembling User
Interface Objects. You place these objects in the window with the aid of the
Action! keypad. The keypad is acalculator-like device whose buttons represent
interface objects. To select an object,
you drag the mouse to the object's icon
and release the button; an instance then
appears in the window. You can move,
group, ungroup, and align objects in the
window—in short, you can arrange them
any way you want.
One example in the Action! manual
constructs a slide show with buttons
labeled "start," "advance," and "reReady for Action
verse," and a PictObject that repreAlthough Action! doesn't openly prosents the slide. The PictObject is
claim itself to be a CASE tool, that's
named :proj, and the code linked to the
what it is. It has five components: the
start button is this Lisp form:
User Interface Objects, the Smart Editor, the User Interaction Manager, the
(tb: set-value :proj
Menu and Keyboard Management Sys(setq *cnt* 6000) )
tem, and the Development Tool. Users
spend most of their time with the first
In English, this expression sets the
two of these.
value of the *cnt* (associated with
The User Interface Objects are agroup
:
proj, the PictObj ect) to 6000—the reof Lisp flavors that represent the elesource ID of the first picture in the slide
ments of the Macintosh interface—
show. Expressions linked to the advance
menus, dialog boxes, scroll bars, icons,
and reverse buttons increment (or decreand fields. These flavors all derive from
ment) that resource ID, wrapping around
the root flavor Re ct (for rectangle);
continued
they're subdivided into the flavors Dis-

Flavors are part of an object-oriented
facility featured in all Explorer systems.
A flavor defines adata type and aset of
operations (methods) that operate on that
data type. You can combine flavors to
yield a new flavor that inherits the
properties of its constituents; objectoriented programmers call this "multiple inheritance." Both Inspectors support the examination of several flavors
concurrently in separate panes, and they
maintain an inspection history so that
previously inspected objects can be easily reexamined.
The ZMACS editor is aclone of Richard Stallman's EMACS—the traditional
text-editing tool for Lisp environments.
As such, it provides hundreds of useful
functions. One function Iliked was the
ability to select and compile parts of a
ZMACS buffer. This came in handy
when working with abody of Lisp code
I'd acquired by means of ahand scanner.
The file Iloaded into ZMACS contained
several errors that resulted from the
scanning process. Iwas able to compile
the buffer in manageable chunks, and by
applying the debugger to the resulting
errors, Isorted things out with remarkable speed.
The Macintosh Toolbox interface
gives Lisp code the ability to access the
Toolbox routines. Prior to the advent of
Action!, that was how microExplorer developers gave their applications the look
and feel that Macintosh users expect.
The tb package is organized along the
lines of Inside Macintosh; the Mac's
ROM calls and arguments have been
Lispified in away that will be transparent to experienced Macintosh programmers. Of course, you wouldn't use amicroExplorer for serious Mac-specific
development; rather, the point is to deliver a powerful Lisp application that
presents a Mac-like face to the world.
That's where Action! comes in.

Multiple
viewports

Windows menu system means

allow you to
work on up
to four views
of your
drawing at
the same
time.

you'll learn fast. If you can use
Windows you can quickly USP
Windows CAD.

Sophisticated
drawing features

Status line gives you instant

include associative
dimensioning/crosshatching and much
more.

Color-coded prompts guide
prompts tell you exactly

you through the design
process.

to colors, linetypes,
layers, snaps and "quick
zooms".
access

wh at each mouse button does.

FINALLY, CAD FOR WINDOWS.
DRAFIr WINDOWS CAD;
At last the power of true, high performance CAD is available for
Windows. Drafix Windows CAD. With features that take you for beyond
any Windows drawing package you currently use.
Powerful CAD. Windows CA Jis the first and only Windows software to provide all of the designing and editing functions demanded by
engineers, drafters, architects and other serious CAD users. It offers
multiple interactive viewports, allowing you to work in four views simultaneously. Associative dimensioning, associative crosshatching and a
powerful macro programming language are lust afew of its features—
and that's just the beginning.
Quick to learn, easy to use. Windows CAD lets you take full
advantage of your Windows experience. If you already use Excel,
Pagemaker, Microgrofx Designer, or any Windows package, Windows
CAD will have you doing precise, accurate CAD design in no time. And
of course you can use all of the plotters, printers and video devices
that work with Windows.
From aproven line of CAD products. Windows CAD is the
latest in afull line of highly rated CAD software that includes Drafix
CAD Ultra, Drofix CAD OwkStart and Drafix 3-D Modeler.
Order your copy of Draf ix Windows CAD today! Now if
you have Windowsyou can have the full power of true CAD. Drafix
Windows CAD. Only $695. For more information call us today at
1-800-231-8574.

Drat ix Windows CAD has features
you usually find in packages costing
.5 times as muchl

Associative Crosshatching and Solid
Fill l 15 crosshatch patterns, ANSI specs
64 solid fills

Item Attributes 11 256 layers 18 colors
..1 9linetypes 11 Up to 60 database attributes
to any entity Il. Multiple line yaddis

Tent Editing II Word processing window
Mulnple foot styles

Drawing Features 1 Unes: snit* double,
tangent parallel, perpendicular, multiple width
ArcsiCircles
CurvestSplines .71 Polygons
and Polylines I. Ellipses E Pointmorkers
1: Freehand sketching
Input Methods .I Windows menu system 11]
Keyboard equivalents 1 Ortho lock :1 10 item
and grid snaps, including endo, midpt, tangent
and more 1: Keyboard entry of coordines
11 OOPS (Undo) feature _Dynamic Drag 11
Quick zoom/pan
Multiple viewpat is, all Wive

On-Line "Help" system
Macro Programming Language
System Requirements . '286 at '386
processor _. Microsoft Windows 2.1 or later
__ 1Mb internal memory or greater
VAndows-supported mouse
File Compatibility E Autocad DXF
_ (Rex CAD IJ HPGI. E (DF, SDF for
database information

Powerful Editing Features 7_ Trim entities
to each other El Stretch E Fillet (round)
11] Chamfer (bevel) EJ(rose 1 Copy L: Move
Mirror C.] Rotate IArrays 111Select items
by region, entity, attribute or combinations
Associative Dimensioning E linear,
Radius, Diomerel E Single, Continuous, Baseline
II Ordinotg Elevation or Bearing format
23 terminator types 11 Any alignment
Tolerancing L1 English and metric
1: Fraction or Decimal

See us at COMDEX/FALL!

Foresight Resources Corp.

1-800-231-8574

Excel, Pagemaker and Micrografx Designer are trademarks of their respective companies
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REVIEW

MICROEXPLORER IN ACTION!

REAL-TIME
MULTI-TASKING
KERNEL
for protected mode 80386
•
•
•
•
•
is
•

No royalties
C language support
Preemptive scheduler
Time slicing available
Configuration Builder
List Manager
20 us task switch
at 16 MHz (no waits)

u Intertask messages
• Message exchanges
• Dynamic operations
— task create/delete
— task priorities
— memory allocation
U Event Manager
• Semaphore Manager

Source Code Included
Manual only
AMX 386

$75 US
$3995 US

KADAK Products Ltd.
206 -1847 W. Broadway
Vancouver, B.C., Canada
V6J 1Y5

(Shipping/handling extra)

Also available for 8086, 80286.

M

k>

8080. Z80. 68000.

,M5 Telephone: (604) 734-2796
71- Fax:
(604) 734-8111
,44

YOUR LAN CONNECTION
ACCESSORIES LET "GOOD WAY"
TO RESPOND
FACE PLATE & SURFACE MOUNT BOX FOR IBM TYPE 1 & 2

APPLE TALK COMPATIBLE KITS

PHONE NET COMPATIBLE KIT

MINI GENDER CHANGER

ETHERNET CABLE

MAIN PRODUCTS:
NE'WORK ACCESSORIES. COMPUTER CABLE GENDER CHANGER
DATA SWITCH. ARCNET PASSIVE HUB
GOOD WAY INDUSTRIAL CO., LTD.
P 0 Box 91

202. Taepel. Taman. ROC.

Office 3F. 309, Fu Hama N. Re, TAipel, Taman, R.O.C.
Tel:

(621717-7689 (Rea.)

Telex:
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Factor,
Tx,

u,,

14 1. Dan Her Lane 2. Ta,c'nu. Ta

an. R OC

806 4 2542648

Fax: 8136 ,2.7189907,

12445 SUWORS.
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to the beginning (or end) of the list of IDs
if necessary.
Another, more complicated example
creates an address book. Here, several
FieldEditObjects are used to represent
name and address fields, and Button0bjects handle New, Save, and Find actions. Find's action searches the address
list for an entry that matches the fields
specified in the main window. If that
fails, an alert appears. Interestingly, the
alert runs as aseparate Action! application. This confused me at first, but it
turns out that because an Action! application owns just one window, you must
build multiwindow programs out of separate components that you store together
in afolder.
Once you've got things working properly, you'll want to create astand-alone,
double-clickable application. The Lisp
function define mac application does
that. Of course, real applications aren't
quite so simple. Action! can only help
you build an interface. You're on your
own when it comes to writing the microExplorer Lisp application to which
that interface grants access. But Action!'s graphical, object-oriented approach makes the Mac-specific part of
the project abreeze. You don't need alot
of Mac-specific knowledge—Action!
successfully shields you from that. The
documentation takes you through the development of several sample interfaces,
and it does agood job of describing the
User Interface Objects included with the
package.
Itested the microExplorer at work, in
the midst of acrowd that's done quite a
bit of development work in Lisp on avariety of platforms. The souped-up Macintosh received auniformly positive reception. Veteran Lisp hackers found that the
microExplorer offers many of the capabilities they'd grown familiar with on
Symbolics and Xerox Lisp workstations.
Those who had worked with the Explorer
saw the microExplorer as a less-expensive, code-compatible version of its big
brother. Of course, less expensive is by
no means inexpensive, but the microExplorer does offer the option of ascaleddown delivery system. You can develop
on a 12-megabyte microExplorer, but
you can deliver on a 4-megabyte microExplorer. That should put the benefits
of hybrid Macintosh/Lisp technology
within the reach of more users. •
Alex Lane is a senior knowledge engineering consultant for Technology Applications, Inc., and lives in Jacksonville,
Florida. He can be reached on BIX as
"a. lane."

When you pick aprinter for the office,
the only thing you have to fear
is being wrong.
An office printer can cost a few hun-

That's why when AEG Olympia

facsimiles, copiers and shredders.

dred dollars, or it can cost as much as

talks about printers, the feature we

For the name of our nearest

a small car. And depending on how

talk about most is good technology.

dealer, call 1-800-999-6872. Or write

well it does (or doesn't do) what

Which may explain why we're one of

AEG Olympia, Box 22, Somerville, NJ

everybody in the office wants it to do,

the leading business machine compa-

08876-0022. You can't go wrong with

nies in our native Germany, where

good technology. Where technology

technology is aleading passion.

counts, business counts on us.

it can cost you alot of sleep.

So before an AEG Olympia dealer
tells you about all our dot matrix and
daisywheel and laser printers, he'll
probably show you how beautifully
they all work. We live and breathe
solid engineering, sensible design
and dependable mechanics for printers, just as we do for our typewriters,
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AEG
OLYMPIA

We develop products on the premise that
«spy

P341SL: Wide carriage (up to 270CPL), 216/72
cps, advanced paper handling 4part forms.
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71000. 6.4 lbs, 4.77MHz 8008& 512KB RAM expando hie
to .12M11MSDOS in ROM, 720KB 33f diskette drite
Built-in RCa parallel serial and external drive ports

¡I

I

1 1 1 1 1 1 1 1 1M.
1111111111
1111111

.11111111111111Miffillilifebiblie

1'1200PB:9.8 pounds, 9.54MHz 80086 IMB
RAM. 2720KB 33e floppy drives, removable/
rechargeable battety pack

Page Laser12: 12 ppm, up W 3paper bins, 750 sheet
capabili ToshibalQume, Diablo, IBM & HP emulations.

Express Writer 301: 4lbs, kfter-quality 24-dot print head 60 cps.
Toshiba/Qume and Epson LQ emulatains, 5resident fonts.

T3100e: 12MHz. 80286, internal IBM s191,
20MB hard disk gas plasma display 1MB RAM
expands to 5M.111.44MB 3W diskette drive.

T5100: 16MHz 80386 microprocessor, 40 or 100MB hard disk, 2MB
RAM expandable to 4MI114.6 lbs. Built-in EGA display with high
resolution gas plasma screen.

,41111PM

P351SX: 360/120 cps, 24-pin
letter quality, calor option,
Toshiba/ Qume and IBM
emulations standard Epson
& Diablo emulations optional

'
eat minds dorit think alike.
SALES ANALYSIS
TOTAL SALES BY COUNTTIY

71600: 11.6 lbs, Battery-powered 12MHz 284 20MB hard
disk 1.44MB floppy 1MB RAM expands by 5MB backlit
EGA LCD, removable/rechargeable baiter); packs.

T5200: 20MHz 80386 processor; 2internal IBM compalibk
expansion skds, 40 or 100MB hard disk VGA display with
external VGA monitor port 2MB RAM expandable to 8M11

Numeric Keypad:
full function, 15 or
17 keysjor many of
our portable PCs.

T3200: I2MHz 286
21BM compatible
slots. 40MB hard
disk 1.44MB floppy
IAIB RAM expands
to 4MR EGA screen

TO•0141

Carrying cases:
available in leather orfabric, make
our portable PCs even more portable

111111111111111111111111111111111/11
1111.1111111111111111111111.111.11MMMENIMIMMOr

Express Writer 311: 24-pin dot matrix 180 cps draft/60 cps letter
qualiós 3resident emulations (ToshibalQume, Epson LQ, IBM
Perinted, 16K buffer; 5resident fonts plus card slots, nibs

1. 1. 1. 1. 1. 1. , .1

T1200HB: 10.8 lbs, 9.54MHz 8)C.86, 20MB
hard disk, IMB RAM, includes 384KB LIMEMS Removable/rechargeable battery pack

People have their own quirky
ways of doing things. Some think
fast Some slow. Some are deliberate. Some intuitive. Some work
from 9to 5. Others never stop.
That's precisely why we offer
so many different products.
Including the widest range

up to

P321SLISLC (color): 216/72 cps, 24-pin letter gualib;
360x360 DPI graphics,
Toshiba/Qum and IBM Emulations standard Epson and Diablo emulations
optionaL 32KB print buffer; front panel controls, advanced paper handling.

of truly portable PCs anywhere.
And aline of printers that
includes everything from ahigh
volume laser to afour-pound, letterquality battery-operated portable.
All of which can be easily
networked. But all of which are designed to meet the specific needs

In Touch with Tomorrow

TOSHIBA
lbshiba America Information Systems, Inc., Computer Systems Division
Circle 356 on Reader Service Card (DEALERS: 357)

of each of our individual users.
Because the fact is, at Toshiba,
we have an incredibly diverse and
sophisticated customer base.
And from what we've been able
to determine they have only one
thing in common.
They're all different

THE BEST JUST
KEEP GETTING
BETTER...AND BETTER.
ANOTHER
TECHNOLOGICAL
BREAKTHROUGH

See us
at COMDEX Booth MI6

BROTHER 1800 AND 1900 SERIES PRINTERS
This is the printer series that's so good, it truly can please all
of the people all of the time.
Choose the 24 -pin M-1824L or M-1924L dot matrix printers
and you get atop printing speed of 337 cps, 360 x360 dpi for
high resolution graphics, a 24k buffer and
64k RAM and emulations that include IBM's
ProPrinter
X24, Epson's LQ850 and
Diablos 630.
For the budget-minded, see our 9-pin
M-1809 and M-1909 printers. They feature
speeds up to 360 cps, graphic resolution
of 216 x240 dpi, a 9k buffer and 32k
'>`
RAM plus Epson EX and IBM 9-pin printer emulations.
Whether you choose our 80-column
1800 models or 136-column 1900

models, you'll get the friendliest control panel in the business.
With a6,000 hour MTBF, you won't break down mid-job, either.
And Brother's Paper Parking feature will let you switch from
sheet to form paper and back in mere seconds.
If you need even more speed and higher
resolution, don't miss the Brother HL -8e
with its many emulations and 44 internal
fonts or the HL -8PS PostScript"-compatible laser printer.
Brother...fast, friendly, flexible, affordable
printers for everyone. What could be better?
For the name of your nearest dealer, call:
1-800-284-2844, Ext. 4616. Brother International, Somerset, NJ 08875-6714.
PostScript is a registered trademark of Adobe Systems, Inc.

We're at your side.

BROTHER INDUSTRIES, LTD. Nagoya, Japan
Circle 62 on Reader Service Card

APPLICATION REVIEW

For
Power Users
Only
The power and flaws
of Lotus 1-2-3
release 3.0 make it a

B:Al:
INCOME STATEMENT 1989: Sloane Camera and ViNeui Boston
Horizontal
Vertical
Sync
Unsync
Clear Map
j'e1=e1,E Graph
Display three consecutive worksheets on screen
A
D
E
INCOME STATEMENT 1989: Sloane Camera and Video, Chicago

program for the few of us

Edward Reno

QI

Q2

63

Q4

610,006.00

$13,000.00

$16,000.00

$19,000.00

$59,000.00

Costs and Expenses:
Salary
1 500.00

1 500.00

1 500.00

1 500.00

6 000.00

et Sales

e
1

ENT 1989: Sloane

:

A

YID

Video, Boston

QI

02

Q3

Q4

$12,006.00

$19,000.00

$16,000.06

$22,000.09

169,000.00

Costs and Expenses:
Salar
2 000.00

2 000.00

2 000.96

2 506.00

8 500.60

Net Sales

tthe risk of giving afalse impression of my high regard for
Lotus 1-2-3 release 3.0, Iwant
to tell you about its major
drawbacks. It has three: namely, slowness, hidden expense, and incomplete
presentation graphics enhancements.
The biggest problem with 3.0 is that it
is slow. However, the standard BYTE
benchmark tests (see table 1) show that
3.0 was only marginally slower than releases 2.01 and 2.2 in basic calculation
speed. In the Scroll Right test, 3.0's
screen refresh capability blew 2.01 and
2.2 away. (That advantage will bring
consolation only to those who still don't
use the End key to navigate around the
spreadsheet.)
When I used 3.0 on my real-world
spreadsheets, Igot adifferent view. Iran
the Calc, File Retrieve, and File Save
tests on 3.0 using a 927K-byte spreadsheet, which is what Icommonly work
with. Here, the real difference between
3.0 and 2.01 became obvious.
Iused both an 80386- and an 80286based system. On the 80386 machine (a
PS/2 Model 80-111), 3.0 took over 40
percent longer to calculate my spreadsheet than did 2.01 or 2.2. That difference was amplified on the 80286 machine (an AT), where 3.0 took nearly
four times longer than 2.01 and over 10
times longer than 2.2.
However, in saving and retrieving a

11.L
Display

IHCONE SUMMARY

Net Sales

YTD

Camera and Video
QI

02

63

$22,000.00

$32,000.00

$32,000.00

osts and Expenses:
Salary
3,500.00
INC12S.WK3

04

3,500.00

YID

141,000.00 1127,000.00

4,000.00

14,500.00

Lotus 1-2-3 release 3.0 ases arigid windowing format.
file from disk, the results were mixed.
On the PS/2, 3.0 and 2.01 took about the
same time to retrieve the file, and 2.2
was the hands-down winner. Times for
saving the file under DOS were also
about the same, but 3.0 saved the file notably faster under OS/2. Release 3.0
didn't fare well at all on the AT, taking
six times longer to retrieve afile.
Isuppose Icould run atheoretical calculation that would show that, during the
course of my life expectancy, Iwould
end up sacrificing several weeks because
Iused 3.0 rather than 2.01 on an 80386
machine. But Ican live with that-as
long as my spreadsheets don't get too big.
What Icannot live with, however, is
3.0 running on an 80286 machine-at
least not on an 8-MHz machine configured similarly to mine. The 185-second
Calc test that takes 39 seconds using the
old version of 1-2-3 is abit much. And a

File Retrieve discrepancy of 386 seconds
under 3.0 to just 56 seconds under 2.01 is
intolerable. Those few weeks running
3.0 rather than 2.01 on an 80386 machine could easily become several years
on an 80286 machine.
Part of the problem is that-unlike
2.0-Lotus wrote 3.0 in C rather than in
assembly language. Release 3.0's speed
is further compromised by its use of
overlays in DOS and virtual memory in
OS/2. In both cases, this means that disk
swapping of code occurs in many operations, even in the Calc test.
Minimal Recale and
Background Calculation
Two features in 3.0 try to mask some of
3.0's loss of calculation speed. One feature, Minimal Recalc, was available as a
Lotus-supplied add-in for 2.01. It causes
continued
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Lotus 1-2-3 release 3.0
Company
Lotus Development Corp.
55 Cambridge Pkwy.
Cambridge, MA 02142
(617) 577-8500
Hardware Needed
IBM PC AT or compatible or 80386
machine with 1megabyte of RAM (under
DOS) or 4megabytes of RAM (under
OS/2) and ahard disk drive
Software Needed
DOS 3.0 or higher or OS/2 1.0 or 1.1
Documentation
Reference manual, user's manual
Price
$495 ($595 after January 1, 1990)
Inquiry 885.

the spreadsheet to recalculate only those
cells affected by aparticular change.
In addition, 3.0 also has background
calculation, which lets the program continue to calculate as long as it is not being
preempted by keyboard input. Since
there are many pauses in all but the most
intensive keyboard input, the theory is
that your spreadsheet will be continuously updated.
The theory works fine on small or
otherwise simple spreadsheets. But any-

fication. Some examples are Qualitas's
386Max, Compaq's Extended Memory
Manager (CEMM), and Quarterdeck's
Extended Memory Manager (QEMM).
These problems have a conceptually
simple solution: Buy an 80386 system
with lots of memory. Lotus is offering an
upgrade to 3.0 for $150 until the end of
the year. But the real expense of upgrading to 3.0 will be for new hardware.
None of the release 2.01 add-ins will run
with the add-in manager that Lotus has
built into 3.0. The problem is that the
power user who really needs 3.0 is also
the one who is mostlikelyto have add-ins
Requirement for Extended Memory
in the first place. In my case, unless SyThere are also some memory managemantec comes out with a3.0-compatible
ment issues for 80286-based systems.
When Lotus says you need at least 1 version of SQZ! pretty soon, Imay be
forced to upgrade my hard disk drive.
megabyte of available RAM to run 3.0
under DOS, the word available hides a
Incomplete Presentation
dual requirement.
First, the additional 384K bytes over a Graphics Enhancements
The good news about 3.0's graphics is
base 640K bytes must be extended, not
that you can display graphs on the same
expanded, memory. Depending on your
screen with cell entries and print graphs
system, this could mean reconfiguring
directly without going through the Print384K bytes of your expanded memory
Graph program.
(assuming you already run large spreadA new automatic graphing feature
sheets) for use as extended memory.
allows 3.0 to guess what data it thinks
Ialso found that a 927K-byte 3.0
.WK3 file took only 884K bytes in .WK I you are looking to graph. There are also
new types of graphs, some of which are
format. If you are playing at the ragged
wholly new, such as the High-Lowedge of expanded memory with some of
Close-Open graph, for those who cheat a
your files, you may have to add more
little on their corporate CompuServe or
memory.
Dow Jones subscriptions and load in the
An 80386 machine can easily escape
stock prices for their own portfolios.
these problems. It just has to run amemIn additon, anew mixed graph lets you
ory manager that conforms to the Virtual
continued
Control Program Interface (VCPI) speci-

one with large and complex spreadsheets
will find these features practically useless. On my 927K-byte spreadsheet, for
example, when editing a formula that
contained only asingle-cell reference, I
pressed Return to move the cursor out of
that cell and on to another operation. I
had to wait 8seconds for 3.0 to write the
new value of the cell to the screen. On the
AT it was much worse; it took 133 seconds to write the data to the screen. I
promptly turned off background calculation.

Table 1: Lotus 1-2-3 release 3.0 proved to be too slow for large spreadsheets on an 80286-based IBM PC AT.
All times are in seconds.
BENCHMARK RESULTS
PS/2 2

PC AT'
DOS 3.3/
1-2-3 2.01

DOS 3.3/
1-2-3 2.2

DOS 3.3/
1-2-3 3.0

DOS 4.01/
1-2-3 2.01

DOS 4.01/
1-2-3 2.2

DOS 4.01/
1-2-3 3.0

OS/2 1.1/
1-2-3 3.0

Savage

3.4

3.8

4.0

1.2

1.2

1.3

1.1

Recalc

2.1

2.9

4.0

0.8

1.0

1.2

1.1

Scroll Right

35.0

34.5

2.3

10.3

9.1

0.3

0.3

Large Spreadsh eet 3
Calc
File Retrieve
File Save

39.0
56.0
47.0

16.0
66.0
46.1

185.0
386.0
113.0

8.7
97.2
61.2

6.0
35.0
61.2

12.4
84.0
59.3

12.2
98.0
40.0

IBM PC AT 5170 with an 8-MHz 80286, an 80287 math coprocessor, 512K bytes of RAM on asystem board, a2-megabyte Intel AboveBoard AT, an AST Advantage! with 640K bytes of
2

extended memory , and a71 megabyte MiniScribe 6085 hard disk drive.
IBM PS/2 Model 80-111 with a20-MHz 80386, an 80387 math coprocessor, 4megabytes of RAM! aCiEMM memory manager, and a110-megabyte hard disk drive.

3

Worksheet is aforecasting model that was built for business use using Lotus
up 926,982 by tes
Note: Tests run un
Nota:

1-2-3

release

2.
01

.In .WK1 format, the worksheet takes up 884,117 bytes. In .WK 3 format ,the worksheet
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Terminal emulation doesn't
have to be this way.
Ne've all been there. Trying to remember whether the "Do" key is
<Ctrl-Fl>. Or was it <Alt-F1>? And the editing keypad.
:an you be absolutely sure you're about to press the "Select" key
Ind not the "Remove" key? The results can be disastrous.
That's why KEA developed the PowerStation. The PowerStation,
in exact VT200 layout keyboard bundled with VT240 or VT220
errninal emulation software, turns your IBM PC or compatible into
key-by-key replica of aDEC terminal -without messy labels!
3ut what does that get you?

The best in terminal emulation software. With the PowerStation
keyboard you get the fastest, most precise, DEC terminal emulation
software available: ZSTEM. You have the choice between two
popular software packages: ZSTEM 240, our VT241/VT340 graphics
emulator and ZSTEM 220, our VT220 text emulator. Both packages
will impress you with their speed and feature-by-feature accuracy.
To top it off, the PowerStation gives you all this at asurprisingly
low price. But find out for yourself why Digital Review Labs says
"the PowerStation 240 is agodsend:' Call us at 800-663-8702.

?eace of mind. The PowerStation keyboard takes the frustration
nit of switching between aDEC terminal and aPC because
?ach key is right where you'd expect it to be. And our "Gold Key"
iersion makes ALIAN-1 and WPS abreeze.

9

TARGET
AWARDS

iavings. If you think you can't afford both emulation software
nida keyboard, think again! The PowerStation can actually save
mu money by eliminating the time you waste every day transating between VT and PC keystrokes. And with the PowerStation,
>tartup training costs are virtually eliminated
2onsistency. The PowerStation keyboard provides aconsistent
nterface for both VT emulation and regular PC applications. In
mulation mode you get the 105-key functionality of areal DEC key)oard and in PC mode you get asuper enhanced keyboard. And
mu can use the PowerStation on virtually any PC! Move between
in XT, AT, PS/2, AT&T PC and aDEC terminal without missing
keystoke.
'owerStation and ZSTEM are trademarks of KEA
;ystems Ltd. All other brand and product names
tre trademarks or registered trademarks of
heir respective holders.

KEA

9

IniCNV

-

See us at DEXPO and COMDEX.

KEA Systems Ltd., 2150 West Broadway, Suite 412
Vancouver, B.C., Canada V6K 4L9
lèlephone: 604-732-7411 Fax: 604-732-0715
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THINK
BIG
Phar Lap
Virtual Memory Manager.
It will let you write applications up to 5, 10, 15 megabytes or more
for any 386 PC running MS-DOS*. Forget about RAM limitations.
Your application can run on amachine with as little as 1or 2megabytes of memory.
Only Phar Lap 386IVMM* gives you demand-paged virtual memory capability so you can write mainframe-sized applications for the PC. Applications
your customers can run on their 386 PCs now with no additional memory. No
kidding. All you need is 386IVMM and our family of 386 development tools.
Existing programs developed with our 386 IDOS-Extender can be easily
expanded with 386IVMM too.
Our tools let you take full advantage of the 386 protected mode architecture. Break the DOS 640K limit in the language of your choice; C, Fortran,
Pascal, or Assembler.
For fast compact code, use 386IASM, our 80386 assembler that's upwardly
compatible with the MASM* 8086 assembler. Existing DOS and mainframe
applications written in ahigh level language are easily ported by recompiling.
And 386ILINK, our 32-bit native mode linker, puts it all together.
Debugging is made easy too. With our 386 symbolic debugger you can
debug applications written in assembler or any high level language. Best of all,
with Phar Lap's 386IDOS-Extender* you can run your native mode program
on any 386-based PC running MS-DOS. And you have full access to DOS
system services through INT 21.
NO COMPATIBILITY PROBLEMS
Phar Lap's tools are compatible
with the industry's leading systems:
DESKPRO 386*, IBM Model 70/80*,
386 clones and accelerator boards.
Not only will your new applications
be compatible with the leading
systems, they'll run alongside all
other DOS applications.
$495
$895
$595
$195
$295

NO ROYALTY PAYMENTS
Once your 386 application is complete,
all you pay is alow one-time fee to license
386IDOS-Extender for redistribution.
386IVMM is also developer friendly.
Call to find out about our flexible runtime pricing.
You can unlock the entire DOS market
now. Don't wait for OS/3.

386IASM/ LINK-Package includes 386 assembler, linker, MINIBUG
debugger and the developer version of 3861D05-Extender
MetaWare 80386 High C* compiler
MicroWay NDP Fortran-386* compiler
386IDEBUG symbolic debugger
386IVMM -developer version of the
Phar Lap Virtual Memory Manager

(617) 661-1510
PHAR LAP SOFTWARE, INC.
60 Aberdeen Avenue, Cambridge, MA 02138
Fax: (617) 876-2972
"THE 80386 SOFTWARE EXPERTS"
Phan Lap and 3861DOS•Extender and 386IVMM are trademarks of Phar Lap Software. Inc. MS.DOS and MASM are rekgstered trademarks
of Microsoft Corp. DESKPRO 386 is atrademark of Compaq Corp. NDP Fontan.386 is atrademark of MicroWay, Inc. High C and
Professional Pascal are trademarks of MetaWare Incorporated. IBM Model 70/80 is atrademark
ot 113M Corp.
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combine aline and clustered bar graph.
Other features include the ability to
create horizontal graphs, stacked graphs
that convert into surface charts, and double y-axes graphs.
Added to these goodies are enhanced
color, hatching, and gray-scale capabilities. Text is abit easier to work with; you
can add up to two footnotes per graph,
and, similar to Lotus's Symphony, you
can do logarithmic scaling on any axis.
The bad news for this three-dimensional spreadsheet is that, strangely, a
3-D graphing capability is missing. Also
missing is the ability to have directly interactive and nameable settings sheets,
as in Symphony. The irritation is compounded by all these capabilities having
been built into 2.2.
The one significant exception involves
print settings, which you can save and retrieve by name in 3.0, although you cannot view these settings in tableau format
on the screen. Curiously enough, however, you can print them out.
Finally, although 3.0 has some print
enhancements, it has no full-featured
presentation printing features like those
in Funk Software's Allways. The rub is
that those features are included in 2.2.
The Glass Is Really Half-Full
Release 3.0 contains new features that
will delight named-range addicts. One of
the most satisfying is the ability to use
as-yet-undefined range names in a formula you are composing. You can place a
range name where you think it belongs,
even before you've defined the coordinates for the name. You can also point
and shoot range names when you are
building formulas and when you are editing. These features also let you create a
new range name whenever you want,
even if you are far into aformula.
Formulas can be up to 512 characters
long. You can also attach anote of up to
512 characters to any range name. This
will ease the pain of your not being able
to use Note-It or similar cell annotation
add-ins in 3.0.
Finally, you can name macros directly, not just in branching statements, with
any name of up to 15 letters. This allows
you to exceed the previous limit of 27
master macros.
New @ Functions
Release 3.0 has 14 new (a functions. The
maximize-the-cash-flow crowd will revel in 8VDB, which lets you simultaneously
compute double-declining-balance method and straight-line method depreciation
and then automatically select whichever
continued
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NALLY. Adebugging

tool tough enough to
handle the DOS
Nasties.

New Version 2.0

How Soft-ICE Works

Soft-ICE memory range break points help you
track down memory over-write problems
whether you are doing the over-writing or
another program is over-writing you.

Soft-ICE uses the power of the 80386 to surround your program in avirtual machine.
This gives you complete control of the
DOS environment, while Soft-ICE runs
safely in protected mode. Soft-ICE uses the
80386 to provide real-time break points on
memory locations, memory ranges, execution,
I/O ports, hardware & software interrupts.
With Soft-ICE you get all the speed and power of
ahardware-assisted debugger at asoftware price.

Hung program? No problem!

Don't want to switch debuggers?

Soft

TM

Nasty over-write? No sweat!

You don't have to!

When the system hangs, you now have hope.
With Soft-ICE you can break out of hung
programs no matter how bad the system has
been trashed. And with Soft-ICE's back trace
ranges you can re-play the instructions that led
up to the crash.

Soft-ICE can run stand-alone or it can add its
powerful break points to the debugger you already
use. Use your favorite debugger until you require
Soft -ICE. Simply pop up the Soft-ICE window to set
powerful real-time break points. When abreak point
is reached, your debugger will be activated automatically.

Program too large? Not with Soft-ICE!
Soft-ICE runs entirely in extended memory. This means
you can debug even the largest DOS programs. And
since your program runs at the same address whether
Soft-ICE is loaded or not you can find those subtle
bugs that change when the starting address of your
code changes.

System debugging? Soft-ICE is anatural!
Soft-ICE is ideal for full source level debugging of TSRs,
interrupt service routines, self booting programs, DOS
loadable device drivers, real-time kernels, non-DOS 0/Ss
and ROMs. Soft-ICE can even debug within DOS & BIOS.

Soft-ICE
MagicCV
MagicCV for Windows

$386
$199
$199

Buy Soft-ICE & MagicCV(W)
—Save $86.
Buy MagicCV and MagicCVW
—Save $100.
Buy All 3
30 day money-back guarantee
Visa. MasterCard and
AmEx accepted

—Save $186.

MagicCV with Soft-ICE
Using Soft-ICE with CodeView gives you the features
necessary for professional level systems debugging.
MagicCV and Soft-ICE can work in concert with CodeView to provide the most powerful debugging platform
you will find anywhere.
"These may be the only two products I've seen in
the last two or three years that exceeded my wildest
expectations for power, compatibility and ease-of-use."
—Paul Mace
Paul Mace Software

New Soft-ICE 2.0 features
• Back Trace Ranges
• Symbolic & Source level debugging
• EMS 4.0 support with special EMS
debugging commands
II Windowed user interface

TM

le

e

Nu-Mega
TECHNOLOGIES

CALL TODAY (603) 888-2386
or FAX (603) 888-2465
P.O. BOX 7607 • NASHUA, NH • 03060-7607
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RUN CODEVIEW
IN 8K

TM

MagicCV

CodeView is agreat integrated debugger,•but
it uses over 200K of conventional memory.
MagicCV uses advanced features of the
80386 to load CodeView and symbols in
extended memory. This allows MagicCV to
run CodeView in less than 8K of conventional memory on your 80386 PC.
NEW—Version 2.0 includes EMS 4.0 driver.
Attention Windows Developers!
Version available for CVW.
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I found
two relatively minor
bugs with 3.0 that
Lotus is addressing.

value is greater.
Statistical gurus will appreciate the
addition of @STDS and @VARS and their related database statistical functions,
@DSTDS and @DVARS. These features let
you calculate the sample standard deviation and variance, in addition to the
population standard deviation (STD and
@DSTD) and variance (@VAR and @DVAR),
which 1-2-3 has always allowed users to
calculate.
Ithink everyone will be grateful for
the reappearance of the simple, old-fashioned @TODAY, which succumbed between 1985 and 1989 to the roundabout
@INT (@NOW) .Release 3.0 also has some
worksheet auditing functions—particu-

larly useful with 3-D spreadsheets.
A new database function, @DGET, lets
you go into adatabase and pluck out a
specific detail in arecord. Finally, the
@DQUERY function will, if more fully implemented through optional DataLens
drivers, have the ability to take an entire
database query language (e.g., Structured Query Language, or SQL) as its arguments—that's apowerful feature.
Printing Features
A new range of printer layout options is
controlled from the Print menu. You can
now point to and select print styles and
fonts from the Print menu. If you don't
like the preset options, you can use the
setup string in the Print menu.
Release 3.0 also handles background
printing. You can specify more than one
print range in asingle-range statement,
the cell reference for the contents of
headers and footers, and a particular
number for starting pages. You can even
print the number and letter coordinates
in the worksheet frame along with your
data.
Perhaps the most significant print enhancement in 3.0 is the ability to directly

The Past
Mice come in many shapes, colors, and styles. But when
you get right down to it, they all work pretty much the
same. At least they did until now. Now there's areal
choice -PowerMouse

print graphs from the Print menu and on
the same page as worksheet data. You
can print the graph from the Print menu,
but you cannot make any changes in its
settings at this point. Instead, you must
exit the Print menu and go back into the
Graph menu, where you can fiddle with
the settings until you have them the way
you want them, and then go back to the
Print menu.
To get graphs on the same screen as
cell data, 3.0 goes .
to bit-mapped screen
presentation in EGA and VGA mode.
The somewhat jagged-looking font that
results is not as pleasing to look at as the
older-style full-character font. At installation, you can also specify two displays.
Gotcha!
Ifound two relatively minor bugs with
3.0 that Lotus says it is addressing. First,
if you run areverse @SUM function over a
range of just two rows, top to bottom, or
two columns, left to right, you are asking
for trouble. When 3.0 gets down to the
limit of two rows or columns, it hiccups
when you delete the upper or left boundary in a reverse @SUM, or any other @
range function. For example, instead of

\You Have
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making the expected adjustment from
@SUM( A3 .
A2) to @SUM(A2 .. A2), it returns the value for @SUM( A2 ..111). To
add to the confusion, the bug asserts itself in 3-D contexts as well. Idon't consider this bug serious since, as amatter
of prophylactic work habits, Iavoid reverse @range functions. But other users
may get into apile of trouble over this.
Another problem occurs when you use
the Data Fill command with dates. The
problem is that if you begin asequence
with February 28 or 29 and try to step it
out by monthly, quarterly, or yearly intervals, the command fails. Admittedly,
the likelihood of this bug affecting any
spreadsheet in amaterial way is probably
beyond 3.0's new 18-decimal floatingpoint range.
Multiple Worksheets, Multiple Files
The most important enhancements in 3.0
revolve around its 3-D and new database
management capabilities. Depending on
your memory configuration, you can get
up to 256 separate 1-2-3 worksheets into
active memory. These worksheets can be
all in one file or, through the new File
Open command, in as many as 256 sepa-

rate files, all active in the same session.
The integration between multiple
worksheets, even when they run across
files, is seamless. You have to get used to
the 3-D coordinate references that are
cluttered up by worksheet letter references (e.g., A:
Al.. C:B6, which cuts
across three worksheets, A, B, and C).
Where different files are being referenced, you have the extra baggage of file
path and filename in double-angled
brackets.
But 256 active worksheets is not the
end of it. Release 3.0 can now link to
files on the disk, and you can reference
them in formulas that also include active
files. (This is atechnology that Multiplan had in 1982.)
My only complaints about 3.0's 3-D
capability have to do with the window
management and the translation utility.
When working in 3-D mode, you are restricted to three rigidly formatted, overlapping windows. You can, however,
zoom to full size in asingle window and
then divide that window in the conventional horizontal and vertical ways.
The problem with the translation utility, which converts 3.0 worksheet files

for use with 2.0, is its speed. The translation utility does its job, appropriately
flagging those 3.0-specific parts of afile
that won't translate fully into a2.0 environment. But the process is terribly slow.
Database Management:
The Secret Revolution
Release 3.0 supports database structures
that are effectively relational. Its database structure lets you retrieve records
across multiple databases. The program
organizes data in a row-column table,
with each row corresponding to arecord
and each column to a field within the
record. Thus, retrieving across multiple
databases means retrieving from more
than one such table with a single command or formula and criterion range. (Of
course, the target records in the different
database tables must share a common
data element.)
Because of 3.0's 3-D architecture,
those different tables can exist on different worksheets in the same file, with the
criteria and output ranges themselves
existing on still other worksheets in that
same file. The databases can even be
continued
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The ProHance PowerMouse is amouse and awhole lot more. So before
buying any mouse, you owe it to yourself to try it out.
The built-in keypad puts not only mouse keys but number keys, function
keys, and up to 240 commands at your fingertips, greatly !educing going
back-and-forth to the keyboard, or up-and-back to the command line. And since
the commands are macros, lengthy keystrokes are reduced to the press of a
button, letting you work faster and with far less hassle than you ever thought
possible.
And these benefits are not limited to just your new mouse-driven programs.
PowerMouse provides an entirely new level of speed and ease-of-use to your
existing keyboard-driven programs. Without additional drivers. And without
changing the look or feel of your programs. Programs like Lotus 1-2-3,
Symphony, Quattro, word processing software, and more.
Intimidating? Not at all. The keyboard is clearly labeled and about as easy
to use as acalculator. As one of our users put it, "It's just so intuitive."
PowerMouse will pay for itself in afew hours. And we back that with a
money-back guarantee. PowerMouse sells for $225. Call our toll free number
to place your order, and we'll rush one to you. You'll quickly see why
PowerMouse is the choice for the future.
1-800-345-9111 ext. 18

ProHance

ProHance Technologies, Inc.
1307 S. Mary Avenue #104
Sunnyvale, CA 94087

System Requirements: IBM PC. AT, PS/2 or 100% compatible: DOS 2.0 or higher; RS232 Serial
Port (9 or 25 pink 20K RAM. PowerMouse and ProHance are trademarks of ProHance Technologies, Inc.
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WE COULDN'T HAVE SAID IT BETTER...
"Microstat-II: Speed and More
Ihave used statistical packages since the bad old mainframe days,
and Inow own and regularly use six microcomputer stat packages, one
of which is Ecosoft's Microstat-11. If Microstat-II had been my first
stat package, the other five would have belonged to somebody else.
Do you want speed? Microstat-II is aracehorse that makes the highly
touted [name deleted] look like aClydesdale. Do you want coverage?
Microstat-II provides you more tools at less than half the competition's
price. Do you want to see avery nice and easy-to-use menu system?
If you've used Lotus 1-2-3, you will find Microstat-II's menu bars
to be very simple. Do you want to see some nice file structures? Take
alook at Microstat-II."
Peter Robb
Review Responses
InfoWorld, Aug. 28, 1989
"Installation of Microstat-II is simple... The user interface is clean...
apleasant package to use..
PC Magazine
"...one of the fastest IBM-PC statistical packages we have tested...
using Microstat-II is abreeze."
InfoWorld
When it comes to ease-of-use, accuracy, and speed, Microstat-II is the
statistics package of choice for IBM-PC's and compatibles. For more information, call or write:
Ecosoft Inc.
6413 N. College Ave.
:11:
Indianapolis, IN 46220
Orders: 1-800-952-0472
Tech. Info: 1-317-255-6476
FAX: 1-317-251-4604
MI
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VGA 16-BIT GRAPHICS ADAPTER

$29900

SPECIFICATIONS:

Supports UL and Anale
10- Resolutions up to 1024 x 76
(Needs 512K)
DRIVERS SUPPORT:

MFG SUGG PUPIL

11111116

AutoCAD, Framework Il, GEM
Desktop, Ventura Publisher,
Lotus 1-2-3, Microsoft Windows,
WordPerfect, WordStar

FINALLY, VGA MADE AFFORDABLE!
The 10comm VGA16/256 graphics card lets you TAKE CONTROL
of your computing needs.
It offers truly hardware register-level compatibility with all popular
graphics modes including EGA. CGA, MDA and Hercules, and
boasts on-chip 8- or 16-bit bus support with auto sensing.

rA
COMM

Come visit us at Comdex—Booth #C107

CALL (213) 644-6100
12700 Yukon Ave., Hawthorne, CA 90250 •Fax (213) 644-6068
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spread over different files. With file
linking, you can also access 1-2-3 files
that are not active, but only disk resident.
In addition, external databases are accessible, in principle, to 3.0 through
what Lotus calls DataLens drivers.
Lotus supplies asingle DataLens driver
for dBASE III database tables. It also
supplies asample table in dBASE format
so that you can try out the driver.
The DataLens technology is currently
incomplete, however. In particular, the
new DQUERY function, which supposedly will allow you to nest entire foreign
database query languages under it, is not
yet operational. If and when it is fully
implemented, and if Lotus can persuade
other DBMS software vendors to use
DataLens drivers, 1-2-3 stands achance
of maintaining its commanding position
in the power-user market.
Other major enhancements to 3.0's
database management facilities are fully
complete, however. The most powerful
is the Data Table 3functionality. Its concept is simple enough; it's aData Table 2
with az-axis. It is no more complicated
than that in its simplest "what-if" form.
Moreover, you can draw input from
databases and use database statistical
functions such as DSUM, @DMAX, and
@DSTD for sifting the contents of databases into three dimensions. When combined with the ability of 3.0 to query
multiple databases—on disk as well as in
active memory—there is little limitation
for what you can do with database management in 1-2-3. Other significant database management enhancements include
a free-form version of data tables and
sorts on up to 256 keys.
Does It All Add Up?
Release 3.0' s improvements—particularly the database management and 3-D
worksheets—are worthwhile. But those
improvements come with a sacrifice in
speed, additional hardware costs, and
disappointing graphics. Furthermore,
program developers using the new Lotus
Development Environment have yet to
produce any add-ins.
An imperfect instrument, Lotus 1-2-3
release 3.0 is still in the process of formation. Despite its flaws, Ilike 3.0 and
have decided to upgrade. In my opinion,
1-2-3 has always been the most important thing happening on the desktop-3.0
has only confirmed that opinion. •
Edward Reno is vice president of planning and development for the Computers
and Communications Information Group
at McGraw-Hill. He can be reached on
BIX as "ereno."

SOFTWARE

WHETHER
REPORT.
Whether you're asoftware developer writing new applications for
the IBM or Mac, or aPC user securing proprietary data files,
software and data protection has never had abrighter silver
lining. For anumber of very good reasons.
Beginning with the 'whether-expert' Rainbow Technologies.
And ending with its Software Sentinel family of hardware keys.
Starring five models that fit virtually any software program or
data file you need to protect.
There's the best-selling SentinelPro for the IBM PC/XT/AT, PS/2
and compatibles, and even the Atari ST. Known worldwide for its
virtually unbreakable security. And its ASIC technology. And its
invisible operation. Aclose relation, the Sentinel-C stands at-theready for custom configurations and multiple software packages.
In the Apple market, security-minded Mac software developers
turn to Eve. For completely transparent operation and worldclass security of the protected software. Just by plugging Eve into
the Mac ADB connector.

SECURITY

•Runs under DOS, OS/2
and Xenix •Algorithm
technique (Never a fixed
response) •External
parallel port installation
•Minimal implementation
effort •Higher level language interfaces included
•100 times faster than fixedresponse devices (1 ms)
•ASIC design for reliability

SentinelPre

•Protects multiple packages
with one device •126 bytes
of non-volatile memory programmed before shipment
of the software •Rainbow
supplies a unique adapter
for programming the unit
•Higher level language
interfaces included •Runs
under DOS, OS/2 and Xenix
•External parallel port
installation

•For the Macintosh SE and
II •Complies with Apple
Desktop Bus Interface
requirements •Rainbowassigned developer passwords to prevent tampering
by other developers or
sophisticated "hackers" •7
locks per key, usable individually or in combination,
on one or up to seven applications

Eve"

PC users wanting alow cost, user-friendly solution to the problem of securing sensitive data can call on the DataSentry. Using
aproprietary Rainbow algorithm or DES, the DataSentry
encrypts data files on individual PCs, protects modem transmissions and secures data on local area networks.
Rainbow's latest protection strategy is the SentinelShell —that
lets users place a'shell' around existing, off-the-shelf programs.
Because access can be limited to those issued akey, libraries,

•Completely user-installable
•Pocket-sized external
device •Menu-driven, userfriendly interface* Single- or
multi-user security system
•Audit trail, log-on identifiers and automatic encryption/decryption of entire
directories •Secures data
transmitted by modems
•Prevents recovery of data
by utility programs

universities and corporations can very simply guard their
software investments.
Whatever your whether. Rainbow Technologies has the software
and data protection products that make the difference. For more
information, call 714-261-0228 in the U.S., or contact Rainbow
Technologies Ltd. in the United Kingdom for the distributor
nearest you. Whethercasters are standing by.

DataSentryTM

SentinelShellTM
•Runs under DOS on IBM
PCs and compatibles
•Protects without requiring
access to the source code
•Completely transparent to
the end user •User-friendly
software •Pocket-size key
attaches quickly to any
standard PC parallel port
•ASIC design for reliability

RAINBOW TECHNOLOGIES
18011-A Mitchell South, Irvine, CA 92714 •(714) 261-0228 •TELEX: 386078 •FAX: (714) 261-0260
Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8QY, U.K., Tel: 0753-41512, Fax: 0753-43610
1989 Rainbow Technologies. All product names are trademarks of their respective manufacturers.
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SOME THINGS IMPROVE WITH AGE
Unlike fine wine, few 4GL's improve with age. Especially when so many trendy software
products have gone sour in so short atime.
Yet filePro has timeless qualities—staying power, and the kind of growth and adaptability that
make it finest to survive. filePro Plus is acomplete Application Development Environment
(4GL) whose pioneering efforts and refinements have stood the tests of time.
SIMPLICITY, POWER & PERFORMANCE
What's filePro's secret? filePro Plus makes Application Development easy. Mainly because
filePro is easy to learn. (Ask any developer or end user who has experienced it.) Apowerful
editor, built-in debugger, and built-in capability to prototype screens and reports make the
development cycle short. Applications are developed faster, outperforming products like
Informix, Oracle, dBASE III & IV, Advanced Revelation and FoxBASE Plus.
FILEPRO'S

4"P's"—POWER,

PERFORMANCE, PORTABHITY, PRODUCTIVITY

Our customers were the first to benefit from portability. (Actually, filePro is portable between
DOS, OS/2, Networks, Xenix, Unix, ALX, Ultrix, HP-(IX, SUN OS and DEC VMS.) They realind
that there is no need to redevelop or redesign applications. That files and applications are so
easily transferred. And finally, that filePro saves on two of their most valuable resources—
time and money.

ftlePro Plus. The Timeless Investment.
The Small Computer Company, Inc. 41 Saw Mill River Rd., Hawthorne, NY 10532 (914) 769-3160 •800-847-4740
filePro Is a registered trademark of the Small Computer Company, Inc. Informix, Oracle, dBASE III & IV, Advanced
Reveiation, FoxBASE Plus, DOS, OS/2, Networks, Xenix, Unix, AIX, Ultrix, HP-UX, SUN OS and DEC/VMS are
trademarks of their respective manufacturers
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Alpha Four:
No Programming
Required
This relational DBMS
features dBASE
compatibility and ease

A 1p

a

Current database :C:AUMOUIES
Primary index
:Record number

Four
Records in database :SO

of use, but at a
performance cost

Database/set design

Malcolm C. Rubel

A

lthough dBASE is popular, it
has never been easy to use.
Alpha Four may solve this
problem. It provides almost
complete compatibility with dBASE III
Plus files while also providing a full
range of screen, report, label, mail
merge, and other capabilities that are already set up.
With all that it does, Alpha Four takes
alot of hard disk space-2.4 megabytes,
to be exact. Ialso found alittle hitch in it
while installing it. The program modifies the existing CONFIG.SYS file, or it
creates anew one with Alpha Four's file
and buffer requirements; however, when
Iinstalled the program on drive F, the
installation program made a CONFIG.SYS file on drive F instead of on
drive C.
Alpha Four comes with over 120 different printer configurations, covering
the most popular printers. Special configurations are available for printing
envelopes on a Hewlett-Packard LaserJet. The only important item missing is a
generic PostScript printer driver.
Alpha Four includes an excellent tutorial that provides good examples of both
simple and complex database management tasks. The documentation is also
well written and complete.
The program is almost totally menu-

leu,

Print

Layouts

Search lists

Applications

Indexes/ranges

Utilities

Global update/delete

Other

Choose database/set

Quit

rhonge

enter or delete

I
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Unlike dBASE IV, Alpha Four is totally menu-driven.
driven, and moving from one menu to another is logical and intuitive. A person
with little or no database management
experience won't have any trouble figuring out what comes next. Iwish that other
programs were laid out as well. Good online help is also available.
dBASE Compatibility
Alpha Four can use dBASE III Plus data
files directly. It works with database
files (.DBF), memo files (.DBT) and index files (.NDX). However, Alpha Four
cannot use dBASE IV files, because it
does not support the master index file
type (.MDX) or the memo file (.DBT)
that dBASE IV uses.
Idid find one incompatibility between
Alpha Four and dBASE—it has to do
with templates. With dBASE, you can
choose not to store formatting characters, which are used as apart of atem-

plate, as data. The picture function @R
handles this. With Alpha Four, the picture-formatting characters are automatically part of the field value when it is
stored. In other words, in dBASE you can
store the telephone number "(212) 5551212" in acharacter field with alength
of 10 (just the digits) using the picture
function, while with Alpha Four, you
must specify alength of 14. If you try to
create atemplate for the field, you will
run out of space before you run out of
numbers. In this case, you will have to
suffer the extra 4 bytes per record that
this implies.
Although Alpha Four and dBASE
share the same database file structure
and the same indexing routine, little else
about the two programs is similar. Alpha
Four cannot run user programs. There is
no "dot prompt" to contend with or use.
continued
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to other database tables in sets, with the
links defined and established only when
the set is constructed. You define dataentry screens, reports and labels, filters,
and mail merges from their own modules, and you can call them independently or as part of alarger application.
As with dBASE, you can set ranges
and filters with Alpha Four. You can
change the active index, set afilter, and
save it all from within one screen. While
Alpha Four does not provide you with a
point-and-shoot filter builder, it does
provide you with access to all fields,
functions, and logical operators while
you are building your filter expression.
Alpha Software is also good enough to
recognize and tell you that filters slow
down processing and that you should,
where possible, try to index on the filter
expression, set that as the active index,
and then indicate the range for the desired data.

Alpha Four 1.05
Company
Alpha Software
One North Ave.
Burlington, MA 01803
(617) 229-2924
Hardware Needed
IBM PC, XT, AT, PS/2, or compatible
with 512K bytes of RAM and ahard disk
drive with aminimum of 2.4 megabytes
of free space
Software Needed
MS-DOS 2.1 or higher
Documentation
User's manual; tutorial; on-line help
Price
$595
Inquiry 884.
Instead, you define the necessary pieces
of an application from different specification screens and work surfaces. Alpha
Four can use the individual pieces, or
you can integrate them into a complete
application. Database tables are related

AutoKey

Forms Design and Field Rules
The Alpha Four forms feature lets you
design screen-entry forms visually. The
forms designer is WYSIWYG, and it lets
you print directly from the forms design.

With this feature, you don't have to
create the same design twice, once for
the screen and once for printing.
A major difference between the Alpha
Four forms designer and dBASE is that
with Alpha Four, you don't use any editing rules in the screen form, the way you
do with dBASE. To handle this necessary function, Alpha Four uses the
"field rules" option from the Database/
Set Design utility. With dBASE, you
must specify the acceptable values as a
part of the data-entry screen, and you
must also specify the format template for
output as apart of your report program.
While this gives you the flexibility to
handle the same piece of data differently
in different areas of the program, in most
instances, it simply means more work.
Alpha Four has gotten around this by
designating the formats and editing parameters as an integral part of the database design process.
The field rules act more like adata dictionary than anything else. You can
create calculated fields, enforce case for
alpha data, and supply the editing template and the mask and print template for
continued

400 programmable macro keys!

Simplify DOS, D-base, Lotus 1-2-3.
Boost your CAD performance.
Automate word processing.
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Mextel Corp. 159 Beeline Road
Bensenville, Illinois 60106

AutoKey is trademark of Mextel Corp. All other product names are
trademarks of their respective manufacturers. ©1989 MEXTEL CORP.

• Plugs into your keyboard line.
• Uses no system memory.
• Requires no software.
• Has its own microcomputer.
• Eliminates complicated memory
resident macro programs such
as SuperKey and ProKey.

Call 1-800-888-4146

(inside IL call 312-595-4146)

AutoKey 40
AutoKey 20/20
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$139.00
$289.00

Visa/MC/AmEx.
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eal-Time Debugging for 386s and 286s
User Jeff Garbers, Crosstalk
Communications' Director of
Software Development, has been
debugging with Periscope® Model
IV and says, "The hardware
really makes Periscope shine,
especially when you've got
timing-related problems. Ican
now track down changing
pointers and altered buffers on
my 386. I've been using it to
debug Crosstalk® Mk. 4and
thereS just no better way to do
it."
Periscope IV gives you the ability
to debug time-sensitive programs,
hardware-interrupt routines, and programs with intermittent errors. You can
run your program at full speed while
tracking down unwanted memory
overwrites. You can use the information
captured in Periscope IV's real-time
trace buffer to see EXACTLY what the
system is doing, and to improve its
performance.

Periscope
manual, disk,
quick-reference
card, and 512K
Plus board that
provides writeprotected RAM
for Penscope
Modeli I, III.
and IV

1
1

17-7

111111.111Mablifiesigidieugging
Compatible with virtually any 286 or 386 with an AT-style bus, Periscope IV
works on machines running up to 25MHz with any number of wait states.
Because it gets information directly from the CPU, instead of from the system
bus, Model IV is not sensitive to bus compatibility issues.
Periscope IV collects CPU information in its hardware trace buffer while
the CPU runs at full speed. Whether you tell Periscope IV to capture just
selected information or to capture everything, you can use its powerful trace
buffer commands to search for and display the execution history the way you
need to see it. And you can use the CPU cycle count information to get the last
bit of performance out of your code.
With Periscope IV you can set hardware breakpoints on memory accesses
(within the first 16MB), I/O ports, and data. You can also set breakpoints on
the occurrence of specific sequences of events, such as "watch for the routine
FOO to begin executing, then while it is, watch for the variable BAR to be
written." This capability, called sequential triggering, enables you to define
complex conditions, then stop your program and examine what has happened
when these conditions occur.
If you're developing alarge application that needs all of the lower 640K, you
can use the optional Plus board to keep Periscope totally out of normal DOS
memory. The Plus board requires the use of asecond slot.
The Periscope IV software is an extension of the software that comes with
all models of Periscope. So, along with Periscope IV's powerful hardware, you
get afull-function software debugger with source and symbol support for most
popular PC compilers and linkers, Microsoft® Windows support, PLINK
overlay support, dual monitor support, support for debugging device drivers
and TSRs as well as regular programs, DOS independence, crash recovery,
ease-of-use, and much more.
Prices on Periscope range from $145 for software-only Model II-X to $2,995
for a25MHz 386 hardware-assisted Model IV. Call 800/722-7006 for pricing
details, free information, to talk about your debugging needs, or to order your
Periscope.
Order Your Periscope, Toll-Free,
Today! 800-722-7006
MAJOR CREDIT CARDS AND QUALIFIED
COMPANY PURCHASE ORDERS ACCEPTED

"No matter

what your debugging needs,
asingle call to the Periscope
Company has always
sufficed..."
Ross Greenberg
"Best of 1988"(Development Tools)
PC Magazine, January 17, 1989

The

Periscope

Company, Inc
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1197 PEACHTREE ST.
PLAZA LEVEL
ATLANTA, GA 30361
404 /875-8080
FAX 4041872-1973
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Table 1: My tests showed that Alpha Four is somewhat slower in large or
compound indexes than dBASE IV. All times are in minutes:seconds.
ALPHA FOUR VS. dBASE IV
Alpha Four

dBASE IV

Locate on numeric field (1000 records)

0:04

0:02

Locate on character field (1000 records)

0:03

002

Index 1000 records on numeric field

0:04

0:03

Index 5000 records on numeric field

0:30

0:24

Index 10,000 records on numeric field

1:06

0:48

Index 1000 records on compound key

0:10

0:03

each field. You can also indicate whether
the mask is to be strictly enforced or
whether exceptions can be made to it.
You can supply either adefault value or a
calculated default expression as apart of
the field rules.
Field rules also let you elect whether
or not afield requires an entry. You can
even make the field rule dependent on a
value in another field. You also have the
option of using a valid expression that
must evaluate to alogical "true" before
the program accepts the entry.
You can specify acondition for which
the field is skipped and no entry is required (e.g., if you have amale patient,
you don't ask if he's pregnant). You can
have the user enter critical data twice to
make sure that it's right, and you can
supply aprompt for each field. The program lets you perform field lookups
either from atable in memory or from a
database on disk. You can set the size of
the window that pops up and whether it
pops up automatically or only on entry of
illegal data. Bad data can be that which is
already in the table or that which is not.
All this is available without any programming.
Alpha Four has even tamed memo
fields, which have long been the toughest
aspect of screen design with dBASE. Alpha Four simply lets you choose awindow for editing memo fields.
Reports, Labels, and Browsing
The report writer included in Alpha
Four is powerful. Reports can have up to
nine levels of detail and include calculated fields. You can print data in either
regular or compressed mode, or with
bold, underlining, and italics to highlight important parts of the report. You
can even have memo and character fields
wrap in specified spaces. Summary reports are also supported.
Probably the most impressive part of
the report portion of Alpha Four is that
you can make two passes through are268
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port. On the first pass you can generate
summary statistics. On the second pass,
you can use these numbers (e.g., sales
per region as apercent of total sales).
The label-printing program lets you
determine the size of alabel, how many
labels you want across asheet, how many
spaces you need between labels (across
and down), the number of copies you
want to print, and the labels' contents.
You can specify what information goes
where and what to do with blank information.
One of Alpha Four's best features is its
ability to define up to 26 different browse
tables for each set of data. You can define
fields to be included in the browse, and
you can select the order in which they are
to appear. You can also include calculated fields. Unlike dBASE, you can
show the contents of memo fields in the
browse table.
Macros and Other Good Stuff
Alpha Four provides akeyboard macro
capability so you can record and edit any
series of keystrokes. This comes in
handy when developing applications and
in circumstances like data entry, where
repetitive keystrokes become aburden.
The product also includes acomplete
set of import and export file specifications, letting you get at data stored in
other programs and also letting you write
data to them. You can import data from
Alpha Software's Alpha Data Base Manager II (the company's flagship product),
from Lotus .WKS and .WK1 worksheet
files, and from Microsoft SYLK and
VisiCalc DIF files, as well as from
dBASE II, PFS: File, and ASCII tables
and character-delimited format files. Alpha Four will export in these file formats
as well as in MultiMate and WordPerfect
merge file formats.
Alpha Four includes the ability to develop and print form letters. As with
everything else about Alpha Four, this
feature is powerful but still easy to use.

Along with all the basic features, Alpha
Four lets you pause for operator entry
during printing, using calculated fields
in the middle of your letter and printing
information conditionally. For example,
you can automatically generate adifferent type of form letter that thanks contributors based on the amount they gave.
Last, but certainly not least, Alpha
Four contains the ability to define custom menus that let you call submenus,
run macros, call another application, or
run another application. The generator
also allows you to add aprompt line and a
help file, if desired. While not terribly
sophisticated in its design, the Alpha
Four applications generator lets you develop good, solid, basic applications.
The Downside
Alpha Four does abetter job than most of
the competitive products I've seen. This
doesn't mean that I'm acomplete fan of
the product. Alpha Four is, by definition, limited in what it can do. With a
database management product, such as
dBASE, which includes aprogramming
language, you will always be able to do
things that adefined product like Alpha
Four cannot.
Alpha Four does not have aprogramming language and is not designed to execute even asingle line of user program
code, so you cannot do anything that's
not built into the product. It would help if
Alpha Software could put aRUN command in the product that allowed you to
swap Alpha Four out of memory and run
another program.
On the other hand, if you have heard
anything about Alpha Four's lack of indexing speed, you can discount most of
it. Version 1.05 is five to 10 times faster
than 1.0 and, as you can see from the
benchmark times in table 1, close to the
speed of dBASE IV for simple indexes
but still slower for acompound index.
Overall, Alpha Four represents an excellent alternative approach to handling
data management tasks. But at $595, it's
not that much of abargain. Iwish the
program was abit peppier than it is, but
it's still an excellent ad hoc query device
for small databases. Iwould definitely
consider the program for an environment
where Ihad nonprogrammers and novice
computer users who want to look at data
for themselves. •
Malcolm C. Rubel is president of Performance Dynamics, aNew York consulting
firm that specializes in DBMS software.
His latest book, dBASE IV Power Tools,
has just been published by Bantam. You
can reach him on BIX do "editors."

DISK TRACER AUTOMATES DISKETTE COPYING.
Put time-consuming formatting and copying tasks
behind you with the new Disk Tracer. Now you can format and copy diskettes easily and automatically. Just as
the paper copier eliminated messy carbon paper, now
Disk Tracer eliminates the slow, tedious task of copying
diskettes manually.
Simply place your original diskette and blank diskettes in the top tray, select the quantity desired, press
COPY and walk away. Don't walk too far, Disk Tracer
produces aperfect copy every 24 seconds... without
your effort or attention! Disk Tracer does it all automatically, fast, freeing you and your computer. And by
reducing your labor cost, it quickly pays for itself.

Disk Tracer is one of many state-of-the-art diskette
copiers brought to you by Trace, with aproduct family
that answers every need from high volume industrial
diskette copying to our inexpensive desktop copiers.
Trace is the number one choice of professionals worldwide. Call us today for more information ur the name
of adistributor near you.
Information Hotline: 1-800-366-5560

WORLD LEADER IN DISKETTE AND TAPE DUPLICATION SYSTEMS
TRACE PRODUCTS 2190 Bering Drive, San Jose, CA 95131

Circle 359 on Reader Service Card

t, 19we \lI.ru Ii

Introducing software that thinks.

There has never been

personal computer design and drafting software this powerful, this fast or this intuitive. Vellum.
thinks. Its radical new technology automatically pinpoints and aligns geometry as you draw.
Built-in intelligence allows you to draw virtually freehand, yet set precise dimensions at any
time. Finally, the days of complex commands and weeks of training are gone. Vellum has
made industrial-strength design click on the Macintosh. For a
demonstration see your Ashlar dealer or call (408) 746-3900.
Circle 33 on Reader Service Card
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Software That Thinks'

APPLICATION REVIEW

The Power
of the Press
Interleaf's
publishing software
keeps getting better
Jon Udell

I

nterleaf's Technical Publishing
Software (TPS) blends two styles of
computer-based publishing. The
first, represented by troff and TEX,
is stream-oriented and works with a
global description of adocument's format. The second (and newer) style, best
exemplified by PageMaker, works in a
WYSIWYG mode with individual pages.
Both methods have advantages: troff
and TEX powerfully automate the pagination of large documents, and PageMaker shines when you need to lay out
custom pages that mix text and graphics.
TPS's union of the two styles is, for the
most part, ahappy one that has made it
one of the most interesting desktop publishing packages around. The latest version, release 4.0, enhances both halves of
TPS's personality.
Release 4.0, ranging in price from
$2500 for the core version to $15,000 for
the full version, runs under Unix on Sun,
Apollo, and DEC workstations. Iused
the full version on aSun386i. That's a
heady combination of hardware and software, but there's hope for PC and Mac
users.
Interleaf has already ported release
3.0 to PCs and Macs. These versions,
known respectively as IBM Interleaf
Publisher and Interleaf Publisher, have
recently dropped into the sub-$1000
price range.
The advent of DOS extenders with
built-in virtual memory (on 80386 PCs)
and System 7.0 with virtual memory (on
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Interleaf's Technical Publishing Software lets you easily mix text and graphics
in adocument.
68030 Macs or on 68020 Macs equipped
with paged-memory-management units)
might tempt Interleaf to move its latest
version over to these platforms. The
company isn't making any promises,
however.
First Impressions
On the Sun workstation, TPS can run in a
SunView window using your choice of
Sun or Interleaf conventions for mousebutton behavior, or it can claim the workstation's entire screen (again, with your
choice of mouse conventions). Ipreferred
the SunView approach, which let me
iconify and de-iconify the TPS application and switch among windows containing other tasks, such as Unix and DOS
terminals and SunView's Organizer.

That flexibility, however, requires you to
think in terms of two different windowing models and two different desktops.
Moving or sizing the SunView window
that contains TPS (or any other SunView
application) works one way. Within the
TPS window, moving or sizing the window that contains aTPS document works
another way.
Although the mechanics of TPS's
desktop differ from those of Sun's, the
two share a common philosophy that I
find less congenial than the Mac's. Both
turn what are simple click or click-anddrag operations on the Mac into menudriven affairs. For example, to close a
TPS document window, you click on the
document's name to pop up amenu that
continued
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Style, Structure, and Content
You use the vertical, left-aligned component bar to view and edit the components
Company
Interleaf, Inc.
of a document. In the default empty
10 Canal Park
document, there is a single component
Cambridge, MA 02141
name: para. When you click in the docu(617) 577-9800
ment's main window and start typing in
text, the text appears on the screen as 12Hardware Needed
point Thames Roman (similar to Times
Sun-2, -3, -4, or Sun386i; Apollo DN
Roman) spaced 1.16 lines apart.
series; DEC VAXstation or DECstation;
These properties flow from the default
HP 9000
para component. To change them, you
Software Needed
select the component's name in the comDepends on hardware: SunOS, Apollo
ponent bar, activate apop-up menu, and
Domain, DEC VMS or Ultrix, or Hewlettopen aset of linked property sheets assoPackard HP-UX
ciated with the component. Here you can
specify a para's margins, font family
Documentation
and size, indentation, horizontal justifiUser manuals; tutorial; application
cation, display attributes (underlining
guides
and strike-through), kerning (intercharPrice
acter spacing), leading (interline spacCore TPS: $2500
ing), color (for spot color separation),
Advanced Graphics: $4500
and even hyphenation and spelling
Book Catalog: $2500
dictionaries.
Full TPS: $15,000
The component bar is amore powerful
version of what Microsoft Word calls a
Inquiry 882.
style sheet. But it also serves as astructure editor that complements the main
window's text editor. To delete arange of
text from within apara, you'd use the
text editor to highlight the range and then
cut it. But to delete the entire para comincludes the Close item. To move an
ponent, you'd highlight its name in the
icon, you click to select it and then click
component bar and cut it.
another button to bring up amenu that inThe component editor also gives accludes the Move item. Fortunately, the
cess to the component masters that lie
software is often smart enough to anticibehind the instances that appear in the
pate and highlight the appropriate choice
component bar. The para component in
in these situations. But still, everything's
the default document is one such inmodal.
stance. You can create asecond para in
Chief desktop icons are cabinets,
the text editor by pressing the Line Feed
drawers, folders, and documents. Cabikey, or in the component editor with the
nets, drawers, and folders are directoCreate ->para command. Now select
ries; their icons differ, so you can metathe new para in the component bar, acphorically classify what you store in
cess its property sheet, and change its
them, but they behave identically. Documents are where the action is. To create a font. The ensuing pop-up menu prompts
you to apply the change locally or glodocument, you click in empty desktop
bally. The first choice affects only the
space (or in an open cabinet, drawer, or
para whose property sheet you've acfolder) to pop up the menu of actions that
cessed. The second affects all existing
are available, select Create->, slide
paras and, because it updates the master
right to pop up the submenu signified by
that's used to stamp out new instances,
the arrow, and select document. Such
all future paras as well.
telescoping hierarchical submenus apWorking with masters takes some getpear everywhere and are one of the hallting used to. They're reclusive: You canmarks of Interleaf's interface.
not edit them directly; you can only
The document window is bounded by
transfer properties to them by way of inHeader boxes, a component bar, and
stances. However, the component bar's
horizontal and vertical scroll bars. Each
Create-> menu lists all the masters in a
Header box acts as agateway to menus
document. In addition to para, the dethat control sets of document properties.
fault document provides masters that
The Name box's pop-up menu accesses
govern subheads, lists, bullets, and
the Rename, Close, and Save comtables. To add anew master, you create
mands. The Printer, Font, Page, and
Text boxes each govern other sets of an instance of one of the known masters,
adjust its properties to fit your needs, reproperties.
Technical Publishing Software 4.0
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name it, and globally apply the change.
This procedure simultaneously creates a
new master and that master's first instance.
Although masters normally transmit
style to the instances that derive from
them, they can also transmit content.
Take a look at one of the pages in the
What's New section of this magazine.
In the design of atemplate for that section, Iused a shared-content master to
define a firstpara component that includes the bold divider at the beginning
of each article. Once that was done, the
Create->firstpara command (TPS
adds the new component to the Create
menu on the fly) conjured up anew component that contained the divider. Because all the dividers in the document
shared the master's content, achange to
any of them—for example, in color,
width, thickness, or vertical offset—
propagated through the master to all the
others.

Text in Graphics in Text
That bold divider was agraphical, not a
textual, element. TPS graphics live in
frames that are, in turn, tied to components. You create frames in the document
window, not in the component bar—
they're part of the content of components, not components themselves. As
such, frames anchor to the text of your
document. But, like components, frames
have adjustable properties. For example,
you can specify that aframe will appear
at its anchor's location, after the text in
which the anchor occurs, or at the top or
the bottom of the anchor's page. Frames
can also fill the page, and they can overlay or underlay text and other frames on
the page.
Other useful frame properties include
width and height, which you can specify
in terms of a column of text, a whole
page, or absolutely, and offset, which
fine-tunes the placement of the frame
either horizontally or vertically, depending on the method of anchoring. Like
components, frames are instances of
masters. Once you adjust one to your liking, you have built aframe master that
you can name and reuse.
When you select and open a frame,
you enter the diagram editor—a highly
sophisticated, object-oriented drawing
program. The basics will be familiar to
anyone who's used MacDraw or Adobe
Illustrator—lines, ovals, boxes, and fill
patterns behave much as they do in these
popular Macintosh applications. But the
power of the TPS diagram editor is simply breathtaking. The arc and spline
continued
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REVIEW
THE POWER OF THE PRESS

editors are ajoy to use. In addition to the
rectangular grid, an isometric grid helps
you create objects that look three-dimensional. You can supply numeric input for
nearly all operations, and you can be as
precise as you want (that's true throughout the TPS system). You can even specify ascaling factor for numeric input, so
that if you're drawing, say, afloor plan,
you can express distances in feet or in
inches.
Iparticularly liked the suite of tools

that align aset of selected objects to one
another's top, bottom, left, or right
edges, vertical or horizontal centers, or
the frame. For finer adjustments, you
can use grid alignment and gravity. Objects respond quite sensitively to one another's gravity points, and you can even
adjust the gravity radius if congestion
makes that necessary.
Another handy feature is subediting,
which enables you to recursively edit a
group of objects. With subediting, you

Te)bUtleM
Ç;'!JFiE: F:DFi

ICTORY
OVER
STATISTICS

m

At last, PC users can
master statistical analysis
without a masters in math.
It's Victory Over Statistics, a 200-page manual, published by
GTE Data Services, Inc. Written in everyday English, Victory
Over Statistics with its menu-driven diskware will take you from
the basics, such as averages and variance, all the way to
double exponential smoothing and regression analysis.
Step by step, at the pace you choose.
All you need is an IBM PC or compatible with a 5.25 disk drive
and 128K memory plus $35.00.
That's one set of numbers even a math hater can love.

1:10 Data Services
THE POWER IS ON

To order, send the coupon and acheck, payable to GTE Data Services, Inc.
Please allow four weeks for delivery.
Here's my check for $35.00, plus $4.00 for postage
and handling. Florida residents please add 6% sales
tax. Please rush my
Victory Over Statistics manual and disk.

Victory Over Statistics, F1M
GTE Data Services, Inc.
P. 0. Box 290152
Temple Terrace, FL 33687-0152

Name
Address
State

City
Telephone Number

L

Zip

)

don't have to undo a group to change
something in it. This feature makes
groups extremely useful.
Three kinds of text can appear in a
frame: raster text, outline text, and
microdocuments. Raster text objects use
the same fonts as the regular text-processing system. You can rotate them in
90-degree increments, and they interact
intelligently with other kinds of objects.
For example, while adding labels to a
chart, Ifound it easy to lay down aseries
of construction lines, snap the baselines
of the text labels to those lines, and then
center the text labels horizontally with
respect to the lines.
You can convert araster text object to
its equivalent in a Bitstream-supplied
outline font. It's aone-way conversion—
if you've misspelled something, you'll
have to throw the conversion away and
start over. But once the text is in outline
form, you can size or rotate it arbitrarily,
change the weight of its edges, fill it with
apattern, and twist it into unusual (and,
you hope, artistic) shapes.
Microdocuments are TPS documents
that live within bounding rectangles inside graphical frames, which, in turn,
live inside components of regular TPS
documents. Confusing? Well, yes, there
are a lot of Chinese boxes here, but
microdocuments are an intriguing invention. The problem with raster and outline
text objects is that, while they're fine for
short phrases and one-liners, you often
need more text than that in a diagram,
and you'd like that text to behave as text,
not as graphical objects. Microdocuments do that. Nearly all TPS's text-processing power is available within the
microdocument editor. Microdocuments
can even participate in the main document's table of contents and index processing. That makes them agood choice
for captions and legends.
Layout Problems
With this formidable collection of tools,
Iset out to produce templates for afew
pages of BYTE. To my surprise, Iwas
unable to solve alayout problem satisfactorily. Look again at the What's New
section. See how the columns run around
the photograph at the top of the page? In a
multicolumn format, TPS doesn't do
well with that sort of text/graphics interaction.
Frames work beautifully when they're
no wider than asingle column; the frame
anchors to and flows with the text. When
the frame gets wider than a column,
there are acouple of possibilities: It can
straddle the page (the straddle acts as a
continued
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GET T
HE PC NETWORK ADVANTAGE
Join Today -- Receive A FREE Surprise Package of Gifts, and More...

9Reasons
Why You
Should Join
The Club...
Over 100,000 Satisfied Club
Memberships. PC Network Members
come to us for everything from basic
software/hardware to complex
computer system needs. We answer
tough questions, offer great
merchandise selection, and provide
excellent service. When you join you
receive...

6. Club Leasing —
Business Option
With other computer companies,
if you wanted to lease computer
hardware, you had to be abig
business. Now small businesses
and professional Club members
have this option available.
7.

1.

Members
Take
Advantage
Of Specials
Like These

Dow Jones Information
Retrieval
Have access to this information
service at members only discount
rates plus receive special discount
certificates, worth over $50.00 in
FREE services.

Red Carpet Service
Club members receive exclusive
privileges, plus special merchandise
offers, streamlined 24-hour order
8. No Minimum PurchaseEVER!
processing, shipping, and service.
That's right. Club members have
2. Warehouse Pricing
no pre-set purchase requirements.
Club members get low warehouseNo complicated forms. No unto-you prices every day. (Just take
wanted or un-ordered
a "peek" at our specials.)
merchandise-ever. You pick and
choose what you want-when you
3. Exclusive PC Network
want it.
Credit Cord.
9. Exceptional Service Now you can apply for acredit
Unequalled Privileges.
card devoted to your computing
You have toll-free direct lines to
needs. Great when you need fast
PC Network whenever you need
warehouse-to-you shipments.
to talk to aTechnical Consultant
or Computer Consultant. Plus,
4. Used Computer Hardware
your very own Club
Exchange
Representative to answer your
Sell your used computer hardware
computer
questions.
to other Club members. Upgrade
your system. Available to Club
members at a nominal cost.
5. Members ONLINE
Bulletin Board
Download "Freeware" and
"Shareware" from our massive
collection of Public Domain
software. Place orders. Get
information. Not just abulletin
board, but acomplete member
information network.

Accept Our Invitation

Join today and receive our latest Buyeis Guide and your New Member's kit, with
personalized I.D., PLUS--if your're one of the first 1,000 new members, you will
automatically receive aspecial FREE surprise package of gifts. Open aworld of
exceptional service and unequalled privileges--all for only $19.95 ayear. Join now, find
out for yourself why "Personal Computing" magazine ranked PC Network, "Best for
Overall Pricing-Overall Value!"

Join Now, 1-800-621-7283
PC6
LEASING

P.O. BOX 386, MONTOURSVILLE, PA 17754
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THE POWER OF THE PRESS

text-flow barrier), or it can overlay the
page (but then the frame won't obstruct
text flow).
A text-shaping feature lets you manually push text around an overlay frame,
but that's acustom operation and can't be
made part of areusable template. A final
option, used in the newsletter example
provided with the software, is to put each
column's text into aseparate microdocument; then it's easy to put the columns
where you want them. But again, that's a
custom operation that doesn't yield areusable template. Text can't flow between
microdocuments, so in aproduction environment, you'd be stuck doing lots of
electronic paste-up.
Iwas trying to get TPS to do something it wasn't designed to do. It's not
really a layout system, and it's not intended for newspaper and magazine
work. The essence of layout is that each
page gets special treatment. But TPS's
dominant mode is document-oriented
rather than page-oriented. True, its
diagram editor is so powerful that you
can ignore the document mode and
create highly customized mixtures of
text and graphics within frames. Nevertheless, in document mode TPS's
strength is automatic pagination, not
custom layout.
Who needs this capability? Technical
documenters, business folk, scientists,
engineers, commercial book publishers,
database publishers—anyone who produces lots of pages, needs high quality
and fast turnaround, wants to define and
reuse design standards, and doesn't want
to fuss over each individual page.
Charts, Tables, and Equations
TPS supports its diverse users with several additional special-purpose tools.
Three that Ihaven't mentioned are the
equation, chart, and table editors. The
equation editor does mathematical typesetting. It parses expressions made of letters, digits, parentheses, brackets, and
mathematical keywords, and it produces
typeset equations.
The chart editor is the nicest that I've
worked with. It's data-driven—you cut
tab- and new-line-delimited sets of numbers from atext file and paste them into a
chart's data sheet. The system supports
the usual collection of chart styles but offers excellent control over variation within those styles. Using data on 66 machines that have been tested in the BYTE
Lab, Ideveloped astacked-bar chart that
displayed nearly 600 data points. The result was clear and precise on-screen and
even better when printed on a LaserWriter IINT.
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TPS's attention to detail is such that
you can set the width and length of the
hash marks along achart's axes (among
other chart properties) in terms of whimsically named rsus (for "ridiculously
small units"). An rsu is equal to amillionth of an inch. The manual notes dryly
that you have to add 3000 rsus to achart
parameter to see even aslight difference
in 300-dot-per-inch printed output.
Charts inhabit frames, so it's easy to
add further embellishments using the diagram editor. You can move and size
charts and lay pictures or microdocuments on top of them. Ieven found away
to mimic the BYTE format for benchmarks. Sometimes application benchmarks are shown as left-to-right bars and
system benchmarks as mirror-image
right-to-left bars on the same page. The
diagram editor couldn't flip the system
benchmarks to the other orientation, but
TPS's screen-capture tool turned the
chart into araster image, which Ithen
flipped and aligned to achieve the desired result.
Tables are interesting hybrids. When
you create atable in the component bar,
you specify the number of rows and columns that it contains. The result isn't a
single component name, however, but
rather alist of names—one for each row.
From any row component, you can access property sheets that govern that row
instance, the row master (and, by extension, all rows), or the whole table. When
you click in acell, you can access property sheets that govern that cell, and you
can apply changes to only that cell or to
its whole column. Text wraps within
cells, and a row grows automatically
when the contents of any of its cells require it to do so.
Document and Project Management
TPS recognizes that the kinds of documents it does well usually represent the
work of ateam rather than an individual
author, and it works hard to support the
team approach. The book is ameta-document implemented as aspecial directory
that joins into asingle entity acollection
of documents that may have been produced by multiple authors on multiple
workstations. The book's documents retain their individuality, but they can also
behave as an aggregate for purposes of
pagination, indexing, and printing. A
catalog is to abook what acomponent
bar is to adocument. Catalogs can export
properties to the documents in abook;
that's auseful way to control the style of
acollection of documents.
A set of what Interleaf calls "effectivity tools" aids in the control of versions,

revisions, and annotations. The mechanism entails tagging components with
attributes and then applying control expressions to select components that
match one or more attributes. For example, if you have to maintain asoftware
manual for a product that runs under
multiple operating systems, you might
use the attributes "Unix" or "VMS" to
mark the variable parts of the book. Or,
if several editors are reviewing adocument, you might use the attributes
"Frank" and "Sylvia" to selectively
show or hide their comments.
Not everyone on awriting team needs
aTPS workstation. The system happily
imports ASCII files that intersperse
component names (e.g., <para>) with
textual content. That's an important
point to bear in mind. For example, a
single TPS workstation run by acompetent artist/typesetter might be adequate
to serve a team of PC-based technical
writers.
Toward an Open Architecture
TPS 4.0 takes asmall step in the direction of what the company calls an "open
architecture": A Lisp interpreter is embedded in the system, and asmall set of
Lisp programs comes with the installation. The names of these programs appear on the Custom pop-up menu; icons
in the Custom cabinet contain the Lisp
code.
These "Leafware" utilities can run
Unix commands from within the TPS
desktop or set TPS system parameters.
It's an embryonic capability, but one that
holds much promise.
Building extensibility into TPS—as
most CAD vendors have done with their
products—invites third-party developers
to customize the product for more specialized markets than Interleaf itself can
address. It's agreat idea, although it's
not yet clear that Leafware will open up
the TPS product to the extent that AutoLisp has opened up AutoCAD.
TPS 4.0 is a remarkable product.
From aPC or Mac perspective, it's like
having TEX, PageMaker, Adobe Illustrator, and Microsoft Chart all rolled
into asingle package. There's so much
there, I'll bet many users will tap only a
fraction of its capacity. But for those who
deal heavily in the kinds of documents
that TPS does well—from display advertisements to textbooks—TPS 4.0 will get
the job done with speed, style, and precision. •
Jon Udell is aBYTE senior technical editor at large. He can be reached on BIX as
"judell."
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MICRO-CAP III:
THIRD-GENERATION INTERACTIVE
CIRCUIT ANALYSIS. MORE POWER.
MORE SPEED. LESS WORK.
MICRO-CAP
the third generation
of the top selling IBM® PC-based interactive CAE tool, adds even more accuracy,
speed, and simplicity to circuit design and
simulation.
The program's window-based operation and schematic editor make circuit
creation abreeze. And super-fast SPICElike routines mean quick AC, DC, Fourier
and transient analysis — right from
schematics. You can combine simulations
of digital and analog circuits via integrated
switch models and macros. And, using
stepped component values, rapidly generate multiple plots to fine-tune your circuits.
We've added routines for noise, impedance and conductance— even Monte
Carlo routines for statistical analysis of
production yield. Plus algebraic formula
parsers for plotting almost any desired
function.

Modeling power leaps upward as
well, to Gummel-Poon BJT and Level 3
MOS — supported, of course, by abuilt-in
Parameter Estimation Program and
extended standard parts library
There's support for HerculesrCGA,
MCGA, EGA and VGA displays. Output for
laser plotters and printers. And alot more.
The cost? Just $1495. Evaluation versions are only $150.
Naturally, you'll want to call or write for
afree brochure and demo disk.

Transient analysis

,Vehematic editor
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1021 S. Wolfe Road,
Sunnyvale, CA 94086
(408) 738-4387
•

Monte Carlo analysis

Circle 334 on Reader Service Card

MICRO-C41' Ill is aregistered trademark «Spectrum Senate
Hercules is aregistered trademark ofHercules Computer Tecknologr
is aregistered trademark of International Business Machines. Inc.

ZEOS 386SX
ZEDS Smashes the '386

Your best reason
yet to move up to a
'386. Now you can
own acomplete
ZEOS '386SX
16MHz hard drive
system for less
than comparable
'286 systems.
The ZEOS
'386SX. ZEOS
performance,
quality and
support. ZEOS
value. The Choice
is Clear.

If you plan to buy
a16- or 20MHz 286 machine,
think again.
A fundamental change in
computing is about to take place.
Systems based on the 80286
processor will be replaced by
systems based on the 80386SX.
As America's premier manufacturer of 80386 based systems,
we've designed the new ZEOS
386SX to provide everyone with
awindow to the future. A future
of '386 speed and performance
at afraction of what you would
expect to pay.
And ZEOS knows '386 systems better than anyone. After all,
PC Magazine chose ZEOS above
57 other companies for "For Overall Excellence"in their recent '386
Blockbuster issue.
The new ZEOS 386SX simply
runs circles around '286 based
machines. PC magazine noted
that the ZEOS 16MHz 386SX
compares "favorably with the
20MHz '286 machines reviewed
in `The 80286: Unsafe at Higher
Speeds?" (PC Magazine, December 27, 1988).
So forget those 16- and 20MHz
'286 machines forever. The ZEOS
'386SX-16 "blows 'em right out

of the water.' As PC Magazine
says, "386SX-based machines
are the right choice..." and the
new ZEOS 386SX is the right
choice for you.
30 Day Absolute Satisfaction
Guarantee. One Full Year
Limited Warranty.
If acompany believes in their
product, they should stand Rock
Solid behind it. That's why your
new ZEOS 386SX hard drive system includes our famous 30 Day
Absolute Satisfaction Money
Back Guarantee, One Full Year
Limited Warranty and Express
Parts Replacement Policy.
24 Hour aDay Sales and Toll
Free Technical Support!
And talk about service! ZEOS
is the only computer company in
America standing by ready to
help you Toll Free, 24 hours aday,
365 days ayear Nobody supports
their customers like ZEOS!
Order your new ZEOS 386SX
now with confidence. Your choice
of ZEOS quality and performance
is Guaranteed. Order now by
calling 800-423-5891.

All prices and specifications are subject to change without notice. Please call for current pricing and warranty details.
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Onlys1695
Price Barrier!

The New ZEOS
386SX Hard Drive
System. Below
'286 Prices!

Only $1,695
Thefuture is now!
Why be left behind with yesterday's '286 technology.? This
fast new ZEOS 386SX system
is your high performance ticket
to '386 computing power It's
actually faster and yet less
expensive than comparable
'286 systems.
•80386SX-16 CPU, 8/16MHz
Dual Speed Keyboard Selectable. Reset/Turbo Buttons.
•512K DRAM, expandable to
aSystem Total of16MB.
•Shadow RAM ant! EMS
capability.
•Fast 32MB Seagate 138R
Hard Drive with autopark,
L2MB Teac floppy drive.
•Ultra high speed Hard/
Floppy controller 1:1 interleave, High Speed transfer
•Genuine Hercules'° brand
graphics controller High-Res
Amber Display with Tilt/
•ZEOS/RS Enhanced
Tactile/Click keyboard.
•2High Speed Serial Ports
plus one Parallel and one
Game Port.
•6-16, 2-8 bit expansion slots.
80387SX support.
•Rugged ZEOS space saver
case. Security lock and LED
indicators.
•Includes ZEOS 24 Hour a
Day Toll Free Technical
Support and Customer
Satisfaction package.

Order Now Toll Free

800-423-5891
FAX Orders Dial: 612-633-1325
In Minnesota Call: 612-633-4591
MasterCard,V1SA, ZCARD, COD
Open 24 Hours aday, 365 Days
ayear.

ZEOS is apublicly

tmded company; MPLS/St. Paul Local OTC. c1989
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ZEOS International,

Ltd., 530 5th Avenue, NW., St. Paul, MN 55112.
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ZEOS'386 Systems

"For Overall
Excellence..7
PC Magazine, May30 1989

•101 Key ZEOS Tactile/Click
keyboard.
•2High Speed Serial Ports plus
one Parallel and one Game port.
•1-32, 6-16 and 1-8 bit slots.
•80387 math coprocessor support.
•Rugged ZEOS 5-bay case.
Including Security Lock and
LED indicators.
•Includes ZEOS 24 Hour aDay
Toll Free Technical Support and
Customer Satisfaction package.

Complete ZEOS 201111-1z '386
System. 80MB SCSI Drive!

Only $2995
16MHz systemsfrom $2295!
The standard by which others
are measured! Featuring 64K
CACHE (twice that of most competitors) Providing Zero-Wait
State performance vastly superior
to page/interleave memory
schemes. Incredible Value.
•High speed Zero-Wait 64K read
and write-back SRAM CACHE.
The fastest method known.
•Genuine 32-bit Intel 8038620MHz CPU
•1MB of Zero. Wait DRAM
Expandable to 16MB.
•Fast 80MB, 28ms SCSI
Seagate Hard Drive, Teac®
L2MB Floppy Drive.
•High speed HDD/FDD SCSI
Host Adaptor with Software.
•Genuine Hercules® brand
graphics controller High-Res
Amber Display with Tilt/
Swivel.

.;• ar

•

Options Galore: Including 14"
VGA, add only $595. And an incredible selection of hard drives:
SCSI, RLL, ESDI or MFM and
virtually any other add-on you
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could want!

Performance Comparisons using PC Labs Benchmark Series
Release 4:
80386
Instruction
Mix

Floating
Point
Calculation

Conventional
Memory
0.58

ZEOS 386/16 Desktop

358

ZEOS 386/20 Desktop

2.87

10 82

IBM PS/2 Model 70-E61

4.08

16.04

Compaq Deskpro 386/16

4.12

15.47

0.38

Order Now Toll Free

800-423-5891

FAX Orders Dial: 612-633-1325
In Minnesota Call: 612-6334591
MasterCard, VISA, ZCARD, COD
Open 24 Hours aday, 365 Days ayear.

All prices and specifications are subjec to change without n,,t ice. Please call for current pricing and warranty details. ZEOS is apublicly traded company; MPLS/St. Paul Local OTC.
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"Out of 104 machines from
58 companies ... For overall
excellence we selected ZEOS
International's 386-16 and 386-207
PC Magazine, May 30, 1989

•
a

re.

r_sl
Free Technical Support 24
Hours aday, seven days aweek,
365 days ayear! At ZEOS, we
believe in standing by our customers whenever they need us.
Then add our 30 Day
Absolute Satisfaction Money
Back Guarantee, One Full Year
Limited Warranty and Express
Parts Replacement Policy. You've
got the best.
And when you order your ZEOS
'386 you can have your pick from
the industry's broadest selection of
options. As PC Magazine said, ZEOS
offers "more options than even
the most configuration hungry hound
could possibly need'
Quality, Performance, Reliability
and Support. Overall Excellence.
That's why ZEOS is PC Magazine's
#1 choice. And that's why ZEOS is
your best choice as well. So pick out
that dream machine today and
order it now with confidence. Your
choice of ZEOS excellence is Guaranteed. Order now by calling
800-423-5891.

J
D1TOR
C1-10:CE

The Editors of PC Magazine
came to this conclusion after investing "25,000 hours of work by
60 people testing and reviewing 104
'386 PCs' The review was thorough
and their conclusion specific. Simply,
that out of all the manufacturers in
the world, ZEOS offers you the very
best '386 Value.
In all areas, ZEOS machines
are top performers. With uncompromising attention to quality and
detail throughout. Not only do
ZEOS systems themselves afford
you the very best Values in computing today, they're backed up by
the strongest after sales support
in the industry
At ZEOS we feel that if a
company believes in its products
it should stand Rock Solid
behind them.
That's why ZEOS offers Toll

100
clec2‘I-li
"Price is always a
consideration. So are
benchmark test results.
But both factors can be
deceiving, which is why
we consider them in the
context of other aspects
that will make the difference months and years
down the road. Things like
quality of constiuction,
reliability, expandability,
and ease of service:'
PC Magazine, On "What
Makes an Editor's Choice"

Complete 25M1-1z '386
Vertical System. 80MB
SCSI Drive!

•Genuine Hercules® brand
graphics controllex High-Res
Amber Display with Tilt/Swivel.
•BIOS and Video Shadow RAM
plus EMS support.
•ZEOS Tactile/Click keyboard.

Only $3995
Complete 33MHz systems
onb,$4995!

•2High Speed Serial Ports plus
one Parallel and one Game port.
•1-32, 6-16 and 1-8 bit slots.

ZEOS 25MHz and 33MHz
80386 systems are the fastest,
most advanced available anywhere. Government Computer
News calls the ZEOS '386-33
"arguably the fastest MS-DOS
and OS/2 micro in the world."
Review after review, these ZEOS
systems are selected as the best
Price/performance buys. A power
user's dream!
•Ultra High speed Zero-Wait
64K SRAM CACHE.
•Genuine 32-bit Intel '386-25
or 33MHz CPU
•1MB ofZero-Wait DRAM
Expandable to 16MB.
•Fast 80MB, 26'ms SCSI
Seagate Hard Drive, Teace
1.2MB Floppy Drive.
•High speed HDD/FDD SCSI
Host Adaptor with Software.

•80387 math coprocessor support.
•Rugged ZEOS 5-bay case.
Security Lock, LED indicators.
•Includes ZEOS 24 Hour aDay
Toll Free Technical Support.
Many options available: Including
14" VGA, add only $595. Plus a
lame selection ofSCSI, RLL, ESDI
or MFM hard drives and more.

Order Now Toll Free

Performance Comparisons using PC Labs Benchmark Series
Release 4:
80386
Instruction
Mix

Footing
Point
Calculation

800-423-5891

Conventional
Memory

ZEOS 386/25 Desktop

22?

537

0

ZEOS 386/33 Desktop

1.6'

643

0.27

IBM PS/2 Model A

2.27

833

0.60

6/

01989 ZEOS International, Ltd., 530 5th Avenue, NW, St. Paul, MN 55112. All product and company names are trademarks
or registered trademarks of their respective holders.
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Com utt
Right Now. Guaranteed!*
Yes, we can ship your new ZEOS® '286 or '386
today! We've built up an extra supply of the hottest
selling computers in America. The celebrated
ZEOS 286-12 and PC Magazine's Editors Choice —
the ultra fast ZEOS 386-20.
Take your pick now for immediate delivery
These are both complete, genuine ZEOS Zero-Wait
state systems. Both include an ultra-fast Seagate
hard drive and all the other goodies. And they're
ready to ship. Right Now.
Here's how it works. We have these extra systems
pre-built and ready to ship. They include both High
Resolution Monochrome and VGA systems. While
supplies last, we will ship either of these systems to
you the day you order subject to these conditions:

1. Your order must be received by 1PM Central Time.
2. Credit Cards are subject to credit card authorization.
3. Orders must be for our standard 286-12MHz
system or 386-20MHz system, either monochrome or VGA. Any other systems or upgrades
are custom built and will take slightly longer.
*Our Guarantee to You:
If we fail to ship your system under the conditions
outlined, we will ship it at our expense as soon as it
is ready. All systems are fully burned in and tested.
Each system includes our 30 day Money Back
Guarantee and One Full Year Limited Warranty.
Plus 24 Hour aday Toll Free technical support and
Express Parts Replacement are included too!
This offer is good only as long as these pre-built

Complete ZEOS l2MHz '286
with 32MB Hard Drive!

Only $1,395
For VGA color add $595
FREE Shareware Disks Too!
25 Software Programs Included
Every system will include 25
ready to mn Shareware programs
on free disks. Included are
programs for Word Processing
Spread Sheets, Educational,
Financiat Business, Games and
more. With Shareware you can
try the programs first before you
register them with the author
What agreat idea!
Standard Features Include:
•80286-12 CPU, 6/12MHz
Dual Speed keyboard/hardware selectable. Reset and
Turbo buttons right up front.
•Zero-Wait State DRAM, 512K
expandable to 4MB on the
mother board (16MB System
Total). EMS Capabilityon board.

Performance Comparisons using PC Labs Benchmark Series
Release 4:

ZEOS 286/12 Desktop
61.
11M PC AT (8MHz)

80286
Instruction
Mix

Floating
Point
Calculation

Conventional
Memory

4 /8

III 84

0/2

8.96

35.60

1.32

•Fast 32MB Seagate 138R
Hard Drive with auto-park,
L2MB Floppy Drive.
•Ultra high speed Hard/Floppy
controller 1:1 interleave, 800
KB/sec transfer rate.
•Genuine Hercules® (Yes,
Hercules!) Brand graphics
card. High-Res Amber Display
with Tilt/Swivel Base.
•ZEOS Enhanced 101 Key
Keyboard with our Pleasant
Tactile/Click Feet
•Serial and Parallel Printer
Ports.
•Clock/Calendar with Battery
Backup.
•6-16 and 2-8 bit expansion slots.
•80287 support, up to 12 MHz.
•Heavy Duty Case Complete
with Security Lock and LED
indicators.

Order Now Toll Free

800-423-5891

All prices and specifications are subject to change without notice. Please call for current pricing and warranty details. COD orders may require an advance deposit. PS/2 and AT are trademarks of IBM Corporation.

282

BYTE • NOVEMBER 1989

ers Now!
systems remain in stock; please give us acall to
verify availability. This offer does not apply to other
ZEOS systems or custom configurations.

from 58 companies ... for overall excellence in both
the 16- and 20MHz categories, we selected ZEOS
International's 386-16 and 386-20:' And ZEOS '386
systems have racked up three PC Magazine Editor's
Choke awards sofar this year!
PC Resource Magazine put it this way "ZEOS
... provides quality comparable with the IBM or
Compaq and does so for about 70% of the cost!'
Personal Computing simply says "The best value
we've come across so far:'
We couldn't have said it better ourselves.
And these are the machines that we have
ready to ship to you right now. Rock solid block
buster ZEOS machines with quality and performance that is, in aword, Guaranteed. Order now by
calling 800-432-5891.

Immediate shipment is only part ofthe story.
ZEOS builds Rock Solid computers. That's why we
offer you our 30 Day Money Back Guarantee, Toll Free
technical support and Full One Year Limited Warranty.
Compare that to the others. Then compare performance.
Performance is what ZEOS is all about. If you're
buying acomputer you may as well buy the fastest.
The ZEOS 286-12 is thefastest in its class. It features
true Zero-Wait state operation with speeds dose to
many 386 systems!
Or select the ZEOS 386-20. The Editors of PC
Magazine did. In fact, they said "Out of 104 machines
Complete ZEOS 20MHz '386
with 80MB 28ms SCSI Drive!

•101 Key ZEOS Tactile/Click
keyboard.
•High speed Serial and
Parallel Parts.
•1-32, 5-16 and 2-8 bit slots.
•80387 math co-processor
suPPort
•ZEOS 5-bay case with security
lock and LED indicators.

Only $2,995
For VGA color add $595
Features
7fos)s6"Standard
Include:
•Genuine 32-bit
Intel 8038620MHz CPU.
•High speed
Zero-Wait
64K SRAM
CACHE.
•1_MB of
Zero-Wait DRAM Expandable
to 16MB system total.
•Fast 80MB, 28ms SCSI
Seagate Hard Drive, 1.2MB
Floppy Drive.
•Ultra high speed Hard/Floppy
SCSI controller
•Genuine Hercules® Brand
graphics cant. High-Res Amber
Display with Tilt/Swivel Base.

Order Now Toll Free

800-423-5891
FAX Orders Dial: 612-633-1325
In Minnesota Call: 612-633-4591
MasterCard, VISA, Z Card and COD
Open 24 Hours aday!
ZEOS International, Ltd.
530 5th Avenue, N.W.
St. Paul, MN 55112 USA

Performance Comparisons using PC Labs Benchmark Series
Release 4:
80386
Instruction
Mix

Floating
Point
Calculation
10 40

039

3.24

12.72

0.61

2.91

10.54

0.40 III

ZEOS 386/20 Desktop

IBM PS/2 Model 70-121
Seneeprkpro 386/20e

Conventional
Memory

_

Deskpro is atrademark of Compaq Computer Corporation. Corporate leasing plans axe available. ZEOS is apublicly traded company; MPLS/St. Paul Local OTC. 0 1989 ZEOS International, Ltd.
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Take
Your
Pick.
Only ZEOS lets you
decide between two great
keyboard styles. Choose
the ZEOS/RS with
standard Enhanced key
spacing yet a25% smaller
footprint. Or choose the
ZEOS/F12 with all the
function keys on the left.
ZEOS gives you the
choice. Two great keyboards, one great price!

Only

s89."

Please add $5.00 for shipping & handling. Your ZEOS keyboard
comes with the standard 6' coiled cable. For an additional 10'
cable extension (16 .total )
add $10.00. ZEOS keyboards use the
standard DIN type connector as do most compatibles. If you're not
sure what you need, contact your
computer retailer.
. For PS/2 style
connectors add $15.00. XT, AT and PS/2 are trademarks of IBM
Corporation. Prices are subject to change without notice. Call
for complete warranty details. Available in 12 languages, call to
verify stock. ZEOS is apublicly traded company, MPLS/
ST PAUL Local OTC.
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ZEOS/RS

Your favorite Keyboards. Guaranteed.
ZEOS/F12,"F"Keys on the Left!
Many people prefer their function
keys on the left. That's why we
developed the ZEOS/F12. If you
use your "F" keys frequently, then
definitely give the F12 atry You'll
never go back.

ZEOS/RS, 25% smaller footprint!
We made it 25% smaller yet kept
the standard Enhanced key size
and spacing. People love it by the
thousands. You will too. Just decide what you're going to do with
all that extra desk space!

Who said typing can't be both fast and fun! Now it's both. ZEOS gives
you your choice of two great keyboards.
Choose the ZEOS/RS (Reduced Size) keyboard. It's 25% smaller! Or
select the ZEOS/F12. All 12 function keys are on the left, where alot of
us learned to use them. It's great for Function-intensive applications. It's
fantastic for typing!
Either way you get that great ZEOS Mechanical Tactile feel with the
perfect "Click!'
Plus, you will also get that extra ZEOS value. Like an anti-static dust
cover included at no additional charge. Our famous ZEOS 30 day Money
Back guarantee, Full One Year Warranty, Toll Free Technical Support
and Expedited Replacement
policy are yours too.
So take your pick
and start enjoying
your new ZEOS keyboard right away.
Open days, evenings and weekends.
Fax Orders Dial: 612-633-2310.
Order yours now
In Minnesota C.211:612-633-4591.
by calling
MasterCard, VISA and COD
530 5th Avenue NW, St. Paul, iVIN 55112
800-423-5891.

Order Now Toll Free
800-423-5891
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Announcing the Z•CARD!

Apply Now for your own ZEOSlevolving Charge Account
Send For Your ZEOS Credit Card
Now you can send for your own ZEOS Credit Card. It
works just like aMasterCard or Visa for ZEOS purchases.
Fill out your Z•CARD Personal Information Organizer
and mail it today. We'll give you acall as soon as your credit
line is established!
Mail the completed Personal Information Organizer to:
ZEOS International
Z•CARD Processing Center
530 5th Avenue, N.W., St. Paul, MN 55112
a. Your Personal Information
Your Name

First

Present Address

Requested
Line of Credit S

Initial

Street

Apt.*

Last
City

Mo. Day Yr.

State

Social Security Number
Date of Residence

Date of Birth

Zip

(
)
Home Phone
Monthly Payment $

Month Year

0 Buy El Rent 0 Other

(please check appropriate box):
Joint Credit with another person. Complete all information.
III Individual Credit but rely on income or assets of another
person as abasis for repaying the credit requested. Complete
all information
E Individual Credit Complete sections "a" and "b" only.
Please complete all appropriate sections, providing at least two
years' residence and employment history. This will enable your
information to be processed as quickly as possible. If you are
self-employed, please be sure to complete section "d" below.
Other Credit
Card Reference

Payment

Balance

Payment

Balance

Account No

Expires

Driver's License No.

State

To

Address

Your Employer
(If self-employed, see rear panel.)
Date of Employment
Monthly Income

Mo.

Yr.

First

Net $

State
Mo. Yr.

Date of Employment
State

Previous Employer

Zip

Business Phone

Monthly Income

Address
Dates of
Employment

Gross $

Zip

Home Phone

From

Mo. Yr.

Position

Gross $

Employer's Address

Net $

Street

To

Other Income
Ihave received since (Date)
Income from alimony, child support or separate maintenance payments need not be disclosed
if you do not wish to have it considered as abasis for repaying this obligation.
Monthly Income

Apt. rl

Employer

Street

City

Day Yr.

Lasi

Street

Date of Residence

Gross $

Employer's Address

Mo.

Initial
Social Security Number

City

Position

Expires

c. Joint Personal Information
Joint
Name
Date of Birth

From

Address

Other Credit
References

Previous Address
Dates of
Residence

Bank Name

Net $

City

State

lip

Business Phone

d. Self-Employed Information

Complete this section only
if you are self employed.

Business Name

Name and Address of Nearest Relative Not Living With You
Business Address
Relationship
CI Proprietorship CI Corporation O Partnership

b. Credit Information
Bank Account

Include joint information, ifjoint
account requested.
0 Checking DSavings

Bank Name

Address
Bank Account

El Checking ElSavings

Bank Name

Description of Business
Your Position

In Business Since

Your annual income
from business

Business'
annual income

You must provide at least one of the following:

(gross)

(net)

I. Business Bank

Address
Bank Iman
Reference
Bank Name

Bank Name

(
Telephone

Address
Payment

Bank Card
Reference

Business Phone (

Balance

(
Telephone

Address
0 VISA CI Mastercard Payment

Personal Banker's Name

2. Accountant's Name

Balance

3. Financial statement on business attached.
(EXC. AK, & Fll
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Effect®

Cause®
Personal Programmer. Object-Oriented.

Vertical Applications. Source Included.

Mac-to-PC. PC-to-Mac. Automatic User Manual.
No Royalties. Relational. Language Free.

PC-to-Mac. Mac-to-PC. Under $100. Fast.
Efficient. Graphical. Powerful.

EFFECT

EFFECT

EFFECT
ea.

Loan Processing

Fixed Assets

EFFECT

EFFECT

EFFECT

Personnel

Agency Billing

Budgeting

EFFECT

EFFECT

EFFECT

I

Shipping and Receiving

Legal Time and Billing

WA
Point of Sale

Order Entry/Inventory

EFFECT

EFFECT

-à
>mom
Accounts Payable

EFFECT

Payroll

General Ledger

EFFECT

EFFECT

Li
Job Estimating

EFFECT

Job Costing

Electronic Mail

EFFECT

EFFECT

a -At
Ma a,

Problem Tracking

Tax Preparation

Church Accounting
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CAUSE is apersonal programming tool that allows you to create applications without aprogramming language. With CAUSE, applications can be
created on the PC or Macintosh. transferred to the other platform, compiled and run. CAUSE employs object-oriented design utilizing icons, graphics,
windows and the mouse. CAUSE has abuilt-in relational data base and tools for creating reports and windows. Predefined functions, program trace, and
the automatic generation of end-user documentation help decrease development time. The Professional version of CAUSE includes an unlimited runtime
license. Applications can be submitted to Maxem for consideration as EFFECTs with royalties paid to the author through the Maxem
Authorship Program. For More Information Call 1-800-336-6296 or Write Maxem, 7855 South River Parkway, Tempe, AZ 85284
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Reviewer's
Notebook
Reviewer's Notebook is a
compilation of brief reviews and
updates to previously published
evaluations. BYTE will publish
Reviewer's Notebook each month
on aspace-permitting basis.

Lab Report: Three Singular Systems
slew of systems that the BYTE
OfLabthe benchmarked
this past month,

we found three worthy of note: the AST
Premium/386C, the Swan 386SX, and
the Wedge Turbo 286.
We've come to expect quality from
AST, and the Premium/386C doesn't
disappoint us. The system features a20MHz 80386, switchable to 8 or 4.77
MHz, plus an efficient memory architecture, an AST trademark. A proprietary
interface board supports up to 16 megabytes of dedicated 32-bit memory. Four
banks of sockets for single in-line memory modules on the board can support
four 256K-byte or 1-megabyte SIMMs
each. It also delivers the cache: 64K
bytes of 25-nanosecond static RAM.
Our unit came with a 90-megabyte
hard disk drive. The floppy disk drive
controller supports up to three floppy
disk drives. A 1.2-megabyte 5'A -inch
floppy disk drive is standard. One parallel and two serial ports are built into the
system board, saving an expansion slot.
The system sports atotal of four 16-bit
and two 8-bit slots, with two 16-bit and
two 8-bit slots free. Two slots are occupied by the floppy disk drive controller
and the 16-bit AST VGA Plus card that

was shipped with the unit we received.
The AST expansion slots can take advantage of an extended bus architecture.
The extra pins allow intelligent peripherals to share control of the system bus to
relieve some of the processing load from
the main CPU.
The system's benchmark results (see
table 1) place it in the upper tier of 20MHz machines. Although it falls behind
the Dell System 310, the ALR FlexCache, and the Compaq Deskpro, it
leads most of the 20-MHz pack with a
CPU index of 3.26 and an overall application index of 16.14.
The quality of the Premium/386C
shows in its sturdy construction and the
system documentation. AST's comprehensive manual comes complete with
glossary, index, and technical appendixes. It even covers software utilities
bundled with the system. These utilities
include disk caching, memory management, print spooling, low-level disk formatting, and system setup.
But quality doesn't come cheap. The
Premium/386C's basic configuration
(without a hard disk drive or monitor)
costs $4395. Add $800 for a40-megabyte drive and controller, or $1750 for a

90-megabyte ESDI drive and controller.
If you're searching for a32-bit hybrid
at 16-bit prices, the Swan 386SX is
worth alook. At $1399, its price competes with that of most 80286s, while its
performance matches that of many 16MHz 80386 machines.
Like most SX vendors, Swan Technologies optimized space inside the Swan
box. The 40-megabyte hard disk drive,
mounted vertically, attaches to the standard drive bays. This leaves two halfheight bays free beneath the 1.2-megabyte 54-inch floppy disk drive. A 16-bit
Adaptec modified frequency modulation
disk drive controller card with 1-to-1 interleave manages the drives.
The extra space means that the Swan is
ready for future enhancements. In addition to the extra drive bays, the unit provides two 8-bit and six 16-bit expansion
slots. Our unit had both 8-bit slots filled
with an I/O controller and an 8-bit VGA
card. The disk drive controller occupied
one of the 16-bit slots. That still leaves
plenty of room for expansion cards.
The motherboard uses SIMM architecture for memory upgrades. Our unit
came with 1megabyte of 100-ns RAM.
continued

Table 1: The AST Premium/386C 's CPU and application indexes place it among the fastest of the 20-MHz 80386s.
The Swan 386SX posted respectable benchmarks for amachine base-priced at $1399. The Wedge Turbo 286's CPU
index was well below that of comparable 20-MHz machines,
BENCHMARK RESULTS
Low-level indexes

AST Premium/386C
Swan 386SX
Wedge Turbo 286

Application-level indexes

CPU

FPU

Disk
I/0

Video

Word
processing

Spreadsheet

Database

Scientific/
engineering

3.26
1.90
1.58

7.42
3.06
1.60

2.31
2.07
1.40

228
1.23
1.07

3.12
2.25
1.92

2.60
2.23
2.02

2.61
2.01
1.40

450
2.38
182

Compilers Cumulative

331
2.14
1.62

16.14
11.02
8.78

For afull description of all the benchmarks, see "Introducing the BYTE Benchmarks," June 1988 BYTE.
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Tucked beneath the vertical drive bay,
the SIMM modules are hard to get at even
after you remove the hard disk drive. As
with many 80386SX models, no memory
caching is available. The Swan 386SX
uses the Chips & Technologies NEAT
(for New Enhanced AT) CHIPSet for
bus, memory, and peripheral control.
Benchmark results (see table 1) place
the Swan 386SX in the middle of the SX
pack, behind the Compaq 386s and
ahead of the IBM PS/2 Model 55 SX. But
its price undercuts that of any 80386SX
machine we've seen yet. A Swan 386SX
with VGA and a32-megabyte hard disk
drive sells for $2298. A 40-megabyte
model goes for $2498. Utilities, including Disk Manager for formatting your
disk, and awell-structured (though unindexed) manual come with the package.
Competing with the new 80386SX machines is a flock of souped-up 80286based systems. The Wedge Turbo 286
employs a20-MHz Harris 80C286 processor running at 24 MHz. Unfortunately, the Turbo 286 does not deliver aperformance advantage.
It's hard to figure out why this machine is so lackluster (see table 1). We
might blame the 10-MHz FPU for the
poor cumulative application index (8.78)
that places the system below every other

20-MHz machine we've tested; that hurt
it in the scientific/engineering applications. And the generic disk drive controller limits disk-intensive applications.
But neither of these factors accounts
for the CPU index of 1.58, well below
that of other 20-MHz 80286s such as the
Wells American 286/20 (2.74) and the
Dell System 220 (2.72). We tried changing the CPU speed by the CMOS setup,
by hot-key switching, and by software
utilities. Nothing provided the extra
boost. We could switch speeds between
slow and fast, but the fast setting just
wasn't fast enough.
The Wedge comes standard with 1
megabyte of memory (expandable to 8
megabytes), a 1.2-megabyte 5Vs -inch
floppy disk drive, a 40-megabyte hard
disk drive, an NEC MultiSync GS monitor, a 101-key Enhanced keyboard, and
DOS 4.01. The system also offers three
8-bit and five 16-bit slots for future expansion. The disk drive controller takes
up a16-bit slot, and the VGA card occupies an 8-bit slot. Another 8-bit card delivers aparallel port and a9-pin serial
port, as well as an additional 25-pin serial
port and a game port accessible from
rear-panel cutouts. Component manufacturers have provided documentation.
Presumably, the Wedge Turbo 286 is

400-dpi Printer
Shines in Graphics

W

hat can an extra 100-dot-per-inch
resolution from your laser printer
do for you? Plenty, if you use complex
graphics or scanned images in your
work. For this reason, 400-dpi laser
printers have sprung up like mushrooms
after arainstorm. One of the latest offerings comes from Genicom, whose 6100
Series laser printers offer awealth of features without resorting to PostScript.
An 8-page-per-minute Canon LPB-SX
An 8-page-per-minute Canon engine
laser engine drives the unit, which has
drives the Genicom 6142 laser printer.
both aCentronics parallel port and connector, and an RS-232C serial port using
22 additional font outlines.
aDB-25 connector. The printer supports
The printer uses the ASCII Coded
IBM Graphics Printer, Diablo 630, HewEscapement page description language
lett-Packard Laser/et Series II, and HP
working with an ACE driver on the com7475A plotter emulation modes. It comes
puter. Like PostScript, ACE is devicewith 15 ROM-resident outline fonts supindependent, but it relies on concise
plied by URW, a German typeface
operators (many are only two characfoundry.
The $4295 Model 6140 comes with 1 ters long) to describe the page. The
company supplies drivers for Windows
megabyte of RAM; the $4995 Model
6142, which Ilooked at, comes with 3 1.04, 2.01, and 2.03; AutoCAD 2.62 releases 9and 10; GEM 3.0; Ventura Pubmegabytes. A $699 plug-in card supplies
288
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designed to counter the 80386SX onslaught with greater performance at a
cheaper price, but at $2595, afully configured Turbo 286 is nearly the price of
the Swan 386SX. The Wedge we reviewed didn't deliver the goods.
—Stanford Diehl

AST Premium/386C
AST Research, Inc.
2121 Alton Ave.
Irvine, CA 92714
(714) 863-1333
$6540 as reviewed
Inquiry 856.
Swan 386SX
Swan Technologies
Adivision of Tussey Computer Products
3075 Research Dr.
State College, PA 16801
$2795 as reviewed
Inquiry 857.
Wedge Turbo 286
Wedge Technology, Inc.
1587 McCandless Dr.
Milpitas, CA 95035
(408) 263-9888
$2480 as reviewed
Inquiry 858.

lisher 1.0 and 1.1; and Microsoft Word
3.x and 4.0.
Using a33-MHz PC Link 386 running
Windows 286 version 2.1, Iprinted from
many Windows applications. A threecolumn Aldus PageMaker 3.0 document
using many fonts and a simple graphic
printed in 40 seconds. A Micrografx Designer 2.0 drawing of asilhouetted image
printed in aminute.
My version of AutoCAD (2.52) was
incompatible with the Genicom driver,
but Iconfigured AutoCAD to use the
ADI plotter driver, set the printer to HP
7475A plotter mode, and coaxed plots
out of AutoCAD. Ieven got plots with fill
patterns out of MacDraw 1.1 on aMac II
by configuring the MacPlot plotter
driver for aHewlett-Packard plotter.
Iscanned in several images on an HP
ScanJet scanner using Hewlett-Packard's
Scanning Gallery software at 300 and
400 dpi. Isaved these images as TIFF
files and imported the images into PageMaker. The quality of the printed 400dpi images looked worlds better than the
300-dpi images. However, because 400dpi images contain more information, I
couldn't print out either afull-page scan
continued

INTRODUCING HA1UPPAUGES 33MHz SYSTEM BOARDS.

If your computer feels slow, we know when it hertz. For afast cure, get our
new 386 MotherBoard/33MHz. We've built in 4Megabytes of high speed
RAM, 64K of RAM cache, and both 387 Weitek math coprocessor sockets. This
board makes your 386 computer the fastest PC available!

Network Savvy. With the 386 MotherBoard/33M11z, you can build
afile server or workstation that makes Novell networks scream. Enjoy
compatibility with Token Ring, Arcnet, Ethernet, and other network cards.
The UNIX Engine. Great for VARS, Systems Integrators and UNIX
OEMs, the Hauppauge 386 MotherBoard/33MHz runs SCO Xelix, Interactive
386/ix and AT&T's UNIX System V. With itsPC/XF compatffile I/0 system,
our 33MHz board accommodates the latest in disk control, graphics. and
network I/O cards.

I les, send me your product information!
Name
Company
Address
City State, Country
Telephone

Zip Code

Mail Coupon to:
Hauppauge Computer Works, Inv.
15 Commerce Drive
Hauppauge, New York 11 788, L.S. A.
Tel: 01-516-434-1603
Fax: 01-516-434-31%

or:

Hauppauge Computer Works, GmbH
Hansaallee 201
4000 Dusseldorf 11, West Germany
TeL 0211-594320
Fax: 0211-593908

CM) Capability. Do your AutoCAD and other CAD programs seem slow?
The 386 MotherBoard/33MHz boosts your math and graphics applications,
and supports the high speed 387-33 and 33MIlz Weitek math coprocessors.
Technical Features. The 386 MotherBoard/33MHz includes:
•4Megabytes of high speed 32-bit memory, expandable to 64 Megabytes
•64K of 20 nsec cache memory •Six 16-bit expansion slots, one 8-bit and
one 8-bit/32 -bit slot. PC/AT compatible I/O system for support of OS/2
and UNIX.

For more information call Hauppauge,
(516) 434-1600. In Europe: (.49) 211-594320.

lhdemarle: IBM PC. XI AT, PS2.and OS/2: IBM. Intel 386: Intel (Wp.. W.ndow>/386:Micusoft Cnrp. DESQviele: Quarterdeck
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or acomplex graphic with shading unless
the printer had 3megabytes of RAM.
Since this printer costs as much as a
decent PostScript printer, you must first
decide if the extra resolution is worthwhile. If you're printing newsletters that
have only text, the answer is no—the additional detail is hardly noticeable. But if

you're working with scanned images, it
certainly will make adifference.
Budget yourself for the Model 6142
with the extra memory. As long as Genicom supplies printer drivers for popular
applications (an OS/2 driver would be
nice), lack of PostScript compatibility
shouldn't be an issue. —Tom Thompson

Windows Made
Clearer
icrosoft Windows, like all graphiM cal
user interfaces, is an acquired

taste. GUI or no, it forces you to contend
with plenty of pull-down text windows,
and you still need to know what filenames start what applications.
Now several products are attempting
to take the pain out of using Windows. I
looked at two of them: ClearView from
Wang Laboratories and PubTech File
Organizer (PFO) from Publishing Technologies. Both replace Windows' MSDOS Executive.
At $79, Wang's ClearView is the less
expensive of the two. It marks the company's first move into mass-market software. The name "ClearView" pretty
much says it all. When you start Windows, it gives you avery clear view of
your applications. Instead of along list of
filenames, ClearView puts Macintoshlike icons on the screen—and little else.
You can, of course, add icons for your
own applications, using achoice of standard icons. ClearView's Windows Organizer let me set up custom menus using
both icons and (optionally) text. You can
also customize the placement and sizing
of the windows that appear when you
start applications. Since Ialmost always
use my editor when Ifirst start Windows,
Iset up acustom start-up file that immediately opens the editor in one window
while displaying additional application
choices in another.
PFO outperforms ClearView, but at
$199.95, it's also considerably more expensive. PFO's opening screen looks
strikingly similar to aMacintosh Desktop. It has icons for applications and disk
drives, folders for files and subdirectories, and even a"garbage can."
The Macintosh analogy doesn't stop
there. When you click on atext file icon,
the document automatically opens in
PFO's own text editor, afuller version
than Windows' limited editor. You can
also click on and drag icons across the
screen to copy, move, or delete individ290
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At $79, Wang's ClearView is an
inexpensive Windows enhancement.

Genicom Model 6142
Genicom Corp.
One Genicom Dr.
Waynesboro, VA 22980
(800) 443-6426
$4995
Inquiry 865.

tions. Iespecially liked the ability to set
up my common applications so that I
could call them with ahot key. There's
even an automatic screen blanker that
actually works with Windows (unlike
most commercial blankers).
I'm not an icon fan, but Iadmit that
these two icon-based products make
Windows easier to use. Deciding which
one's for you will be tough. Besides a
lower price, ClearView's simplicity
makes it easier to learn, especially if you
work with only acouple of applications.
PFO's sophistication recommends it
for those working with large hard disks
chock-full of applications and data files.
If you like the Macintosh look and feel,
PFO's definitely the choice. Either way,
these products improve on the standard
Windows interface, making Microsoft's
GUI truly easier to use.
—Stan Miastkowski

ClearView
Wang Laboratories, Inc.
One Industrial Ave.
Lowell, MA 01851
(508) 459-5000

PubTech File Organizer mimics a
Macintosh Desktop.

$79
Inquiry 859.
PubTech File Organizer

ual files or groups of files. If you want to
print atext file, you just drag the file icon
to the printer icon.
Like ClearView, PFO lets you customize window size and placement and set up
multiple standard application configura-

Publishing Technologies, Inc.
7719 Wood Hollow Dr., Suite 260
Austin, TX 78731
(512) 346-2835
$199.95
Inquiry 860.

PowerMouse Courts 1-2-3 Users

Tcombines amouse and aprogramhe PowerMouse 100 from ProHance

mable keypad to make editing Lotus 1-23 spreadsheets asnap. Just don't throw
away your conventional mouse if you also
run graphics programs.
This slick-looking critter plugs directly into aserial port. Its 40 labeled keys
can be programmed with one or more

combinations of keystrokes and mouse
movements. The mouse ships with a9- to
25-pin adapter, aprogram disk, auser's
manual, and instructions for 1-2-3 use.
At first, the mouse's size and array of
buttons made it awkward to handle. But
the more Iused it, the faster my fingers
found the right buttons.
continued

Is there something
we missed?"

Is there anything missing in the
ACCEL-500 24-pin dot matrix printer?
Not performance. The ACCEL-500 can
zoom through drafts at 480 cps. Print charts
and graphs in dazzling color. And combine letter quality with high resolution color graphics.
Not versatility. The ACCEL-500 is compatible with most popular printers. So it's equally
at home on Macintosh® and IBACcompatible
PCs. There's apaper-handling option for every
office application, too.
Not convenience. The ACCEL-500's innovative Select-Dial- makes paper handling a
snap. And plug-in Intelli-Cards" add fonts and
printer emulations instantly.
Not reliability. The ACCEL-500 is a'round-

the-clock workhorse that takes even the most
demanding workload in stride.
And certainly not value. The ACCEL-500 is
priced below leading printer brands that offer
far less capability.
In fact, it seems that the only thing missing from the ACCEL-500 is you.

ACCEL-500
Advanced Matrix Technology
765 Flynn Road, Camarillo, CA 93010

(800) 992-2264 (805) 388-5799

ACCEL-500, Select-Dial and Intelli-Card are trademarks of Advanced Matrix Technology, Inc. Macintosh is atrademark of Apple Computer, Inc.
IBM is aregistered trademark of International Business Machines Corporation. Drawing courtesy of Wingz.
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Installation is quick: You plug in the
mouse and run the install program, and
you're ready for a spreadsheet. The
PowerMouse works beautifully in Lotus
1-2-3, allowing you to move around easily within a large spreadsheet. It takes
time to learn how to enter numbers. I'd
choose the keyboard over the PowerMouse when keying in lots of digits.
PowerMouse shines once the information is in the spreadsheet. Clicking one
button allows you to move and copy data,
insert rows or columns, and set up and
move between windows. You can do
eur4(.) functions by clicking and dragging the mouse. The Fn key plus 1
through 0emulates the F1through F10
keyboard commands. All the preprogrammed keys are stored on a disk in
files called key definition tables.
ProHance software allows you to edit
the tables while you're in 1-2-3 or with
the vendor's off-line editor. This lets you
personalize existing table files or create
new tables for other programs. PowerMouse worked with all the text-based
non-mouse-driven software that Itried.

PowerMouse 's programmable keys play
into the hands of spreadsheet users.

the mouse up, down, left, or right, the
software generates keyboard cursor keys.
Although this works well with 1-2-3 and
other nonmouse software, the product
just isn't usable with graphics software.
The absence of a Microsoft-compatible
mouse driver is aconspicuous omission.
ProHance says that it is integrating
Microsoft compatibility with programmable drivers and plans to provide free
updates to registered users when the software becomes available later this year.
Overall, PowerMouse worked like a
champ with 1-2-3 and my other textbased software. But $195 is alot to spend
for amouse that can't do graphics. Lotus
users, however, will probably think the
price is right.
—Michael Wiggins

PowerMouse 100

Once you create atable, PowerMouse can
work its magic.
However, the software drivers are the
mouse's downfall. The software version
that Itested worked only with nonmouse-driven software. When you move

ProHance Technologies, Inc.
1307 South Mary Ave., Suite 104
Sunnyvale, CA 94087
(408) 746-0950
$195
Inquiry 861.

QuickC Smooths QuickAssembler Programming
ow that Microsoft is bundling
QuickC with The QuickAssembler,
programmers can write, debug, and execute assembly language programs within
the comfort of aWindows-like interface.
When more speed is needed in aC language program, developers can write assembly code in aseparate module called
from the C program. Also, QuickC's online help system, the Quick Advisor, has
been enhanced to allow the inclusion of
QuickAssembler instructions, directives, operators, and MS-DOS and IBM
PC ROM BIOS services. C language programmers still have access to help on the
C run-time library functions.
Microsoft also boosted the environment's debugging capabilities by adding
support for viewing registers and the numeric processor's status. Unfortunately,
you can't mix C language source code
and assembly language displays. Users
needing this feature will have to rely on
Microsoft CodeView. Also, the debugger supports only C language syntax for
expressions. This is inconvenient because users must enter all hexadecimal
values in the debugger with aleading Ox.
The QuickAssembler supports the full
syntax of the latest version of Microsoft
Macro Assembler, as well as a few
enhancements. The QuickAssembler
292
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.STARTUP directive, for example, now
automates the process of setting up the
DS, SS, and SP registers during initialization of assembly language programs.
Microsoft now includes ahistory-oriented debugger that creates ascript of actions during program execution and a
program "builder" utility. Both of these
tools fit seamlessly into the environment.
A setup program typical to most
Microsoft products installs the package.
I ran into some snags, however. The
README file in my copy claimed that
the segmented-executable linker could be
used with the QuickC environment. But
this linker version spilled text onto the
("s

Search WW1.

Ise tstalv.k>
Inc (teals.»
lok tin
lv
.....
lede
Int 'cnInvo

1R19

>iilflt>

001 es

°—41ff.feinliflffl
e1.111 All

et ?Mtn 1.10..
01 ?neon L10.
1,0

611D(111

lor Inte•
en stnetninved10 v
den clurtew re:

QuickC windowed display and didn't
complete the LINK process. README
also claimed that the libraries installed
by QuickC could safely replace the standard Microsoft C Compiler's libraries.
This caused problems when Itried to use
these libraries with the standard compiler to recompile a Windows application. A barrage of "unreferenced externals" messages appeared.
The environment works at speeds
equivalent to those of previous releases of
QuickC, which is disappointing to users
who expected QuickC and QuickAssembler to rival the speed of Borland's Turbo
environment. For others, the Quick Advisor more than makes up for this loss.
Nevertheless, cautious buyers may want
to wait for the next release or two when
the compile speeds should more closely
resemble Borland's. •
—Michael Blaszczak
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The QuickAssembler with QuickC
Microsoft Corp.
16011 Northeast 36th Way
P.O. Box 97017
Redmond, WA 98073

QuickC gives programmers aWindowslike interface.

(206) 882-8080
$199
Inquiry 862.

Intel 80386SX

See us at BOOTH 2620
COMDEX/FALL '89
November 13-17, 1989
Las Vegas Convention Center
Las Vegas, Nevada

M

itac is the first to give

Micro Channel and
AT-bus 386SX Micros
--Only From Mitac
32-bit applications. Of course, you don't

And, as with all Mitac microcomputers,

you a choice of architectures

need both the MPS2386 and the

the MPS2386 and MPC2386 are backed

on the 386SX platform.

MPC2386, but whichever system you

by aone-year warranty and Mitac's

Whether you use the "industry standard"

choose, you get acompact micro with

complete service and support programs.

(AT) architecture or the up-and-coming

386 performance and ahost of built-in

For more information on Mitac's full

Micro Channel of IBM's new PS/2s,

features. On-board VGA-compatible

range of AT- and Micro Channel-

Mitac's 386SX-based computers assure

graphics controller, space for both 5-1/4"

compatible computers and the name of

you the power of Intel's future-

and 3-1/2" diskette drives, room for four

your nearest authorized dealer, call today

compatible 80386SX microprocessor.

storage devices and atotal of six

800-648-2287 Extension 348.

The power you need to affordably run

expansion slots assure you maximum

today's (and tomorrow's) most advanced

flexibility with room for growth.

When reliability is a decisive factor

Mitac's microcomputers are distributed in the U.S. by Microamerica and Schweber Electronics.
Canadian distribution is handled through TES.
Micro Channel. P.S ,2, AT and IBM are trademarks of IMernational Business Machines Corp. 386SX, 80386 and Intel are trademarks of Intel Corp.
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GET I
T?
On your left, our competitor...for obvious reasons
has asked us to conceal his identity.
On your right, we'd like you to meet our
bold new Elite/1600" monitor, acomplete ultra high
resolution 20-inch monochrome display system with
a1600 x1280 pixel resolution.
The same resolution as the Sun-4
workstation monitor. A picture so stable and flickerfree it can only be called extraordinary. For you, this
means drawings that are pin-point precise and razor
sharp images that are perfectly aligned.

© 1989 Elite Microsystems Inc., Bensalem, PA

Simply put...I have apicture display that is areal knockout the lines;
you'll find on any monitor...Mac or PC.

I
didn't say it, Publish Magazine said it..
...and though I'm part of an elite class
I
come with alower price including a80 day
money back guarantee, 3year warranty,
higher resolution, custom screen fonts...
say are — are you OK?

Now do you gel it?

Good!

GOT I
T! GOOD!
It offers the highest quality two-page display

So call our toll free number today, for our

system available for the IBM PS/2 Series, and IBM PC

free information package and discover for yourself how

and compatible.

beautiful abig monitor can be.

Each display system comes complete with a
high resolution monitor, video interface card, and
software drivers.
The Elite/1600" is part of our extensive

1-800-343-5532
The monitor you've got in mind is
probably in our warehouse right now!

Got the picture?

family of display products for the IBM compatible and
Macintosh computers.
We carry acomplete line of high resolution
monochrome, gray-scale, and color display systems.
Any other monitor simply pales by comparison.

ELITE
MICROSYSTEMS
4201 Remo Crescent, Bensalem, PA 19020 USA
Phone: (215) 639-1636 FAX: (215) 639-3420
Circle 122 on Reader Service Card

IN

DEPTH

32 Bits
and Above
299

Are 32 Bits Enough?
by Steve Krueger

307

Seeking aWide Berth
by Ron Sartore

323

Revenge of the CISCs
by Michael Slater
and John H. Wharton

341

A Virtual Crowd:
Virtual Memory:
The Next Generation
by Robert Moote
Mac VM Revealed
by Phil Goldman

361

DOS at RISC
by Colin Hunter
and John Banning

371

Clearing the Air
by Bill Blagdan

376

Upward Mobility

296

BYTE • NOVEMBER 1989

1

nthe last 15 years, the microcomputer industry has moved from 8-bit
machines to 16-bit machines to 32bit machines, and a lot of us are
wondering: Where do we go from here?
Will this binary progression continue?
Are 64-bit machines next? Then 128-bit?
Or have we reached some sort of reasonable limit, aplateau, beyond which the
return isn't worth the investment?
These questions and others are answered in this special In Depth section
on 32 bits and above. In "Are 32 Bits
Enough?" Steve Krueger looks at the
overall question and then divides systems
down into logical, functional areas, such
as buses, memories, instructions, and
addresses, and discusses the pros and
cons of raising the width of each.
When it comes to memory interfaces,
wouldn't logic say that wider is always
better? But it isn't. In "Seeking aWide
Berth," Ron Sartore tells you when and
why it isn't and discusses 32-bit memory
architectures in detail.
It would be hard to discuss 32-bit hardware without exploring the latest offerings from Intel and Motorola. In "Revenge of the CISCs," Michael Slater and
John H. Wharton provide adefinitive examination of Intel's 80486. They also
look at Motorola's 68040 in as much detail as was available at press time.
One element that 32-bit systems seem
to share is an increased capability for virtual memory. In aspecial series article,
"A Virtual Crowd," BYTE explores virtual memory on DOS, OS/2, Macintosh,
and Unix systems. In "Virtual Memory:
The Next Generation," Robert Moote
describes in detail the demand-paging
virtual-memory capabilities of Intel's
80386 and 80486 processors. In associated text boxes, Julie Anderson examines
"VM Under OS/2" while Ben Smith
looks at "VM in Unix." And then Phil

Goldman looks at the new capability for
virtual memory on the Mac in "Mac VM
Revealed."
No discussion of 32-bit and above systems would be complete without mentioning the RISC arena. RISC machines
have long been "off limits" to DOS
users, but no more. In "DOS at RISC,"
Colin Hunter and John Banning describe
abinary compiler that lets you run DOS
software on RISC machines and take advantage of their 32-bit capabilities as
well.
Finally, in "Clearing the Air," Bill
Blagdan talks about the various issues to
consider with 32-bit software. What does
it buy you? How well does it use the capabilities of the 32-bit hardware? Should
you consider DOS extenders? In other
words, what do the words "32-bit software" mean to you?
The future may well look to 64 bits or
beyond, but for many of us, the investment involved in a 32-bit system is as
much as we can even think about. For
now, getting the most out of 32 bits offers
challenge enough.
—Jane Morrill Tazelaar
Senior Technical Editor, In Depth
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memory speeds. memory sizes nave increased athousandfold. Microcomputer
hard disk drives are available in the capacities and performances that were to be
found in the minicomputers of the 1970s.
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it aiviae systems into airrerem parts
for ease of discussion: CPU data, instructions, and addresses, and other vital
parts of the system—cache memory,
main memory, buses, and I/O devices.
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(see tame 1). aince stanuarus govern tile
character and floating-point types, they
aren't subject to variations (although
character representations for some other
continued
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Table 1: Standards determine the
size of some of C's data types.

SIZES OF C DATA TYPES

Type
char
short
int
long

Number
cf bits
8

Standard
ASCII

16
16-32
32

float

32

IEEE

double

64

IEEE

pointer

16-32

The Hispanic population in the United States is close to 20 million people
This is a significant market segment and it deserves the attention of the
business community. Government, as well as civic groups are devoting special
attention to this important segment of our population.
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gente. Este es un segmento de mercado significativo y merece la atención
de los medios empresariales. Gobierno, así como grupos cívicos estin
dedicando atención especial a este segmento importante de nuestra población.
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With this revolutionary software program, all you do is input an ASCII text file
written in English. Virtually instantaneously, you'll have the Spanish equivalent.
With astraightforward English text, no editing is necessary. In more complex
sentence structures, Translate can be used to edit the final version.
Translate utilizes an 85,000 term English-to-Spanish dictionary. You can make
your dictionary even more functional, too, by adding as many words or phrases as
you like. Corporate jargon and specific terminology may all be incorporated into the
system via its dictionary update and maintenance editor.
Translate isn't the only program of its kind available on the market. But the
others cost thousands of dollars; our special introductory price is only $399.00
(regular price, $495.00). That's aterrific value in any language.
Take advantage of the $399 price by ordering now. Call toll free at
1-800-232-8228. In Florida (305) 477-2703, 9-5 EST. Visa and MC accepted
30- day money-back guarantee on direct orders. Add
$5.00 shipping and handling. Florida residents add
6% Sales Tax. Free technical support. Dealer
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inquiries welcomed. Finalsoft Corporation,
Aprude of
rizmi.Sof
3900 N.W. 79 th Avenue, Suite 215,
Miami, FL 33166.
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late
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RAM. 13 Copyright 1989 Finalsoft Corporation. All rights reserved. Finalsoft is aregistered trademark of Finalsoft Corporation. IBM, XT
and PS/2 are registered trademarks of International Business Machine Corporation.
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languages, such as Japanese, use more
bits). Binary integers are represented in
16 to 32 bits. A few implementations of C
provide along long type of 64 bits.
Since this structure of data typing is
the most common, most CPU architectures will stick with aprimary data size
of 32 bits, but they will also support 8-bit
data, at least for characters, and 64-bit
data for double-precision floating-point
numbers and, possibly, double-precision
integers (long long).
CPU Instructions
CPU instruction-set architectures have
split into aCISC camp that offers variable-length instructions with a short
average length and aRISC camp that features fixed-length instructions that are
easy to fetch and decode. The RISC instructions have only moderate pressure
to expand beyond the nearly universal 32
bits, while CISC instructions already
vary in size from 8to 96 or more bits in
increments of 8or 16 bits (which can be
thought of as the basic instruction size).
The CISC scheme is under no pressure to
change, either.
Only the very-long-instruction-word
(VLIW) computers are currently pushing beyond 32 -bit instructions (see
"VLIW: Heir to RISC?" in the August
BYTE). The Multiflow Trace computers
(an example of VLIW) use instructions
as large as 1kilobit. However, it will be
more than five years before this technology has an impact on the CPU market.
What will happen soon in microprocessors is superscalar execution. In superscalar execution, the microprocessor
attempts to start two or more conventional instructions on each cycle. The decode
logic must test for resource conflicts and
data dependencies to schedule the few
continued
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instructions currently available without
changing the result of the program. A superscalar processor will become starved
for instructions unless several instructions are fetched in each cycle.
Basically, Isee no pressure to increase
instruction word size in microprocessors
in the foreseeable future.
CPU Addresses
Address architecture is one area where
there is real pressure to grow beyond 32
bits. Already, the operating system can
set up most microprocessor memory
management units to have aseparate 32bit address space for each process. The
combined memory addressed by all the

processes can be considerably larger than
32 bits. In fact, the physical memory addresses that most MMUs generate are
larger than 32 bits.
But even the 32-bit address space of a
single process is under some pressure to
grow. This pressure comes from applications with large data spaces where it's
important to keep all the data within the
virtual address space rather than split between virtual memory and files.
CAD/CAE is one such application
area. With the growth of design complexity and of tool complexity and function,
address-space crunches will be inevitable. Within five years, ICs that have
more than 10 million transistors will be

Figure 1: Two registers are combined to produce a48-bit address: (a) 48-bit
extended address in aregister pair; (b) 48-bit extended address in two registers.

under development. If each transistor
and wire is represented by just 20 bytes in
virtual memory, such adesign will take
about agigabyte of virtual memory. The
sophisticated applications that make a
design of this scale possible will themselves be tens of megabytes large; the
temporary storage used in operating on
the design as awhole will require hundreds of megabytes. So, by 1995 some
large CAD applications will need 2gigabytes of process address space, and 2
gigabytes is close enough to the 4 gigabytes per process limit of most 32-bit machines that some address-extension techniques will be needed.
However, for the majority of applications, 4 gigabytes of address space per
process is more than enough. With that
much space, atext editor could edit a 1million-page document, and spreadsheets
could be thousands of times larger than
on a640K-byte IBM PC. Thus, Idon't
think address extension within aprocess
will be acrucial issue in the early 1990s.
When longer addresses become an
issue, engineers won't choose to lengthen the machine word. Instead, they will
use avariety of tricks to give larger addresses to those few processes that need
them without increasing the size, complexity, or run time of the more common
small processes. This is acontinuation of
the "small model" and "large model"
used in compilers for Intel 80x86 architectures for the same reasons: size, complexity, and speed.
One of the tricks would be to provide
long_ptr forms of memory-reference
instructions that use a register pair to
contain a40-, 48-, or 64-bit address (see
figure la). These could be loaded and

Table 2: You can calculate the processor's memory bandwidth requirement with the equation MIPS X (SZ/ +
(FRW x SZD)) = PMB. You can also determine the main memory bandwidth requirement with the equation
PMB X CMR = MMB.
SYSTEM BANDWIDTHS
Native
processor
MIPS
3.8
5.1
10
22
45

2

SZI 1

FRW 2

SZD 3

PMB 4

CM131
4

MMB'

2.2
2.0

0.5
0.5

4.0
4.0
4.0

0.3
0.3
0.3

4.5
4.2
3.8
3.8
3.9

16.9
20.9
51.4
113.1
232.6

1.2-8.0%
1.2-8.0%
1.2-8.0%
1.2-8.0%
1.2-8.0%

0.20-1.35
0.25-1.67
0.62-4.11
1.36-9.05
2.79-18.61

SZI = The average instruction size in bytes.
FFiW - The fraction of instructions that read or write memory data.

3 SZD

= The average size of data access in bytes.
PMB = The megabytes per second of instructions and data at the processor.
= The cache-miss rate.
MMB = The megabytes per second of memory traffic.

5 CMR
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stored with long_ptr data if a64-bit integer type is supported.
Another trick (especially appropriate
for load/store architectures like RISC
machines) uses an extra source register
for the most significant part of the address (see figure lb). This allows those
applications that can statically allocate
regions of the extended address space to
certain classes of data (e.g., like types,
or groups of data referenced together) to
treat extended address space as segments, possibly saving many loads and
stores of the high-order address word.
The compiler would generate ordinary
memory references for small model programs and the majority of the references
in gargantuan model programs. These
would reference the first 4 gigabytes of
the process's address space, the same
part referenced if the high-order part of
the address is zero.
System Bandwidth
The system bandwidth requirements govern the widths of the various data paths
outside the processor. Table 2shows the
bandwidth requirements from the processor to cache memory and from cache
memory to main memory points within
the system.
The PMB column of table 2shows the
memory-access bandwidth created by
several realistically hypothetical processors. The first two are similar to currently common CISC processors. The rest
are similar to RISC processors, current
and future. Notice that the volume of
data that must be supported grows from
about 17 megabytes per second with a
processor similar to current ones to over
230 megabytes per second with ahighspeed RISC processor such as may be expected in the future. Main memory will
be able to supply only about 40 megabytes per second if you assume a32-bitwide main memory and a 100-nanosecond access time. Cache memories can
fill the gap.
Cache memory is afast memory that
stores recently referenced data. If asubsequent reference needs the same data,
the cache can supply it much more quickly than main memory. Today, cache
memories for microprocessors range
from 256 bytes to 64K bytes. With this
range of sizes and when processing an
average program, the cache can supply
the needed data on over 90 percent of the
memory references.
The percentage of references that the
cache memory can satisfy is called the
hit rate. For the most common sizes (4K
bytes to 64K bytes), you can expect the
hit rate to be in the range of 92 to 98.8

percent. Conversely, the miss rate is the
percentage of references where the cache
memory cannot supply the needed data.
The hit rate and miss rate always total
100 percent, so ahit rate of 92 percent
corresponds to amiss rate of 8percent.
If ahigh-speed cache memory can satisfy 92 percent of the references, then
main memory need only satisfy about 8
percent. Thus, from the 232.6 megabytes
per second of traffic generated by the
fastest processor in table 2, the main
memory needs to supply only about 18.6
megabytes per second (see figure 2).
Often, however, several requests that the
cache memory can't satisfy arrive in
quick succession, placing amuch higher
peak demand on memory performance.
As a rule of thumb, the main memory

should be able to supply two to three
times the average bandwidth required.
Cache Memory
Three design trends are apparent in cache
memories. First, almost every system
will have caches. Second, the caches will
be integrated onto the chip with the CPU.
And third, in many of the highest-performance systems, the on-chip caches will
be too small for the system performance
desired, so asecond level of cache will be
connected directly to the CPU's pins.
The data width of on-chip instruction
and data caches will be at least as wide as
the CPU needs and may be wider to support the bandwidth required. If the CPU
supports only 8-, 16-, and 32-bit data,
continued

CACHE MEMORY ADVANTAGE

232.6 MBps

45-MIPS
CPU

Cache
memory

64-128 bits

18.6 MBps

Main
memory

32-64 bits

I/0

MBps = megabytes per second

Figure 2: Cache memory cuts main memory bandwidth by satisfying most memory
requests.

I/O SYSTEM BANDWIDTHS

45-MIPS
CPU

Video
memory

232.6 MBps
64-128 bits

60 MBps

Cache
memory

Graphics
engine

18.6 MBps

2MBps

Hard
disk

2MBps

Token
ring
network

10 MBps

60 MBps
Screen

Main
memory

32-64 bits

1K Bps

Keyboard/
mouse

MBps =megabytes per second
KBps =kilobytes per second
Figure 3: Different I/O devices have different bandwidth needs.
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the data-cache width will be 32 bits. If
the CPU also supports 64-bit data, the
data-cache width will need to be 64 bits.
The data width of the cache memories
may be wider to accommodate the higher
bandwidth requirements of superscalar,
vector, or other high-performance architectures. Extra data width costs little in
on-chip cache memories where connections between the CPU and the cache are
easily provided. Extra data width is more
expensive in external caches, which are
constrained by the cost of providing additional data pins on the CPU chip.
And yet, a large difference in speed
exists between internal and external signals so that an external cache is slow
compared to an on-chip cache. To reclaim the bandwidth lost over slow pins,
engineers are likely to widen the path
from the CPU to external first- or secondlevel cache memories to 64 bits and eventually to 128 bits, in spite of the higher
cost of the resulting high-pin-count chips.
Main Memory
Main memory is slow compared to the
CPU, and the disparity will get even
worse in the future, even though memory

itself will continue to get faster. Main
memory will have difficulty supplying
the bandwidth that high-speed processors need, even after the caches have reduced it. A 32-bit-wide memory system
constructed out of 80-ns DRAM chips
will have an access time of about 150 ns
for abandwidth of about 27 megabytes
per second, just enough for the 22-million-instruction-per-second RISC processor in table 2. In practice, the system
bus will add at least 100 ns to the access
time and reduce the bandwidth to 16
megabytes per second, enough for the
10-MIPS processor but not enough for
the higher-performance processors.
For systems with processors faster
than 20 MIPS, memory will be 64 bits
wide, doubling the bandwidth available
from memory. Memory-systems designers will further increase memory bandwidth by providing fast block transfer of
4to 16 words between main memory and
cache memory. The combination of these
will supply enough bandwidth for processors up to about 75 MIPS, where further increases, possibly 128-bit-wide
memory, will be needed to keep the system performance high.

System Buses
System buses are another place where
you can lose bandwidth. The amount of
time that the system bus adds to amemory access will decrease the memory
bandwidth available. The system bus
adds time for arbitration, address propagation, and data propagation. The physical size and electrical properties of the
bus limit the minimum propagation
times, which won't get below 50 ns on
expansion buses with several slots.
Engineers designing system buses can
lessen the effect of propagation time by
using wider buses and by including block
transfers. Wider buses transfer more
.data on each bus cycle, effectively doubling the bandwidth available. Expansion
buses have grown from 8bits to 32 bits as
memory and I/O performance needs
have dictated. Block transfers send several words of data in asingle bus transaction, saving the arbitration and address
propagation delays after the first word. If
the memory system can supply data that
quickly, the average time per word decreases and the bandwidth increases.
The last design trend is already firmly
entrenched in the industry and will cer-
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tainly continue: separating the memory
bus from the I/O or expansion bus. Because memory bandwidth is so crucial to
high-performance computers, engineers
will pay close attention to high-performance memory buses within the cost
constraints of the final system. 64-bit
memory buses will be common. On the
other hand, I/O buses will be limited to
16 or 32 bits to control costs and match
the width of I/O devices. In servers and
other systems where I/O bandwidth is
crucial to performance, multiple I/O
buses, not wider data paths or higher
speed, will supply the needed bandwidth.
I/O Devices
I/O devices don't need wide buses (see
figure 3). Even aSCSI-2 disk peripheral
transfers at amaximum of only 2megabytes per second, which is also the peak
transfer rate for a 16-megabyte-per-second token ring. An FDDI (fiber distributed data interface) network, at 12 megabytes per second, will tax today's slower
I/O buses but is easily supported on the
Micro Channel, the NuBus, or EISA.
Probably the only I/O device that taxes
ahigh-performance I/O bus is agraphics

frame buffer. Fast redraw of the video
screen is important to the perception of
high performance. One simple benchmark is to copy afull-screen image from
memory to the screen buffer. For asystem with adequate performance (and
reasonable crispness), the copy should
take less than %o second; for ahigh-performance system, less than 'h o second.
For a megapixel display with 8-bit
pixels, this image consumes amegabyte.
So for a %0-second copy time, the CPU
must access the frame buffer with at least
10 megabytes per second of bandwidth.
For a 'ho-second copy time, the CPU
needs at least 60 megabytes per second of
bandwidth to the frame buffer, far beyond the attainable bandwidth on the
Micro Channel, the NuBus, or EISA.
An even tougher benchmark is afullscreen move from the frame buffer to itself, as when you move awindow on the
screen. With the same megapixel dis
play, this would require over 20 megabytes per second of bandwidth to the
frame buffer for the lowest acceptable
performance. This is barely attainable
with the Micro Channel, the NuBus, or
EISA. As aresult, engineers will have to

choose either to attach frame buffers to
the systems-memory bus, or to use a
graphics processor directly attached to
the frame buffer and communicate with
the main processor over the I/O bus.
Strike Up the Bandwidth
Systems will grow in bit width in anumber of places, but there is little reason for
CPU designers to make major changes in
CPU architecture in the next few years
and probably the next decade. By 1995,
however, almost every CPU will have
some minor changes to support extended
addressing beyond 32 bits per process.
Many CPUs will support double-precision floating-point processing with 64bit data paths and arithmetic. Memory
and memory buses will expand to accommodate the higher bandwidth demands
of high-performance CPUs. Bandwidth
issues will dominate systems design. •
Steve Krueger is asenior member of the
technical staff at Texas Instruments
(Houston, 77C). He has aB.S.E.E. and an
M. S. in computer science, both from
MIT. He can be reached on BIX do
"editors."
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Seeking
aWide Berth
Wider memory isn't necessarily faster; application demands,
memory design, and control logic all affect performance
Ron Sartore

A

lthough 32 bits
has now become
synonymous with
power and performance in today's microcomputers, the truth about wide
memory is subtler and more
complex than many people realize. It's true that when moving blocks of wide data from
one part of the system to another, 32-bit memory architectures easily outrun 8- and
16-bit designs. But transporting data is only apart of what
computers do. Many operations and data types don't require 32 bits: ASCII characters, for example, are only 8
bits wide, and some operands
are only 1or 2bytes wide. In
these cases, the extra memory
width is wasted and can even
introduce inefficiency into
the system.
Designing wide memory is
not conceptually difficult:
Think of it as stacking the bytes side-by- mance crippled, even when running on
side instead of one on top of the other. In
the fastest processors. How can this be?
principle, wider memories provide more
Can the memory interface actually be
data faster and more easily. Yet doubling
too wide?
or quadrupling memory width is riddled
The answer requires an analysis of
with trade-offs: When you're operating
what you do with memory. Wider memon small pieces of data, it can seem like
ory is good when the proper memory
doing surgery with abulldozer. Applicacontrol is in place. The most fundamentions that don't mate well with the memtal issue is that no matter how wide the
ory architecture may find their performemory is, high performance for byte
ILLUSTRATION: ROBERT TINNEY 0 1989

operations must still be maintained. Thus, the trick in
memory-system design is to
provide both quick byte manipulation and fast wide-data
movement. It is counterproductive to focus on one and
ignore the other.
Sizing Things Up
Memory-controller design is
not greatly influenced by the
total size of memory or the
data-path width. In fact, the
most important design factors
are how many controllers are
used and what section of
memory they watch.
Controller sophistication
can vary from asimple stepand-fetch-it approach to complex schemes involving more
control logic than memory
components. Different memory-control algorithms for the
same memory board can affect the result of abenchmark
program by more than 10 percent.
For example, it's possible to keep a
DRAM chip accessed (i.e., keep the row
address strobe [RAS] active on completion of an access) on the hunch that the
next access will be within the same row.
(To enable this scheme, the controller
must contain address comparators.) If
the hunch is right, you will have azerocontinued
NOVEMBER 1989 •BYTE
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chips permitted you to access two (or
four) rows simultaneously, you could
then treat DRAM as both ri*n storage
and cache and eliminate wait states when
changing from one memory area to another.

Explaining DRAM
Access time After the initiation of
row address strobe (RAS), this is the
minimum time required for the DRAM
to return data that is guaranteed to be
valid.

dress pins to be used for the row access.
Once initiated, it must then be followed
through, because an aborted cycle will
corrupt the contents of an entire DRAM
row.

CAS (column address strobe) This
control signal performs several functions. First, it indicates that the address
pins to the device contain adesired column address. Whether the address is
latched or passes through directly determines clocked page mode and static column mode, respectively. Second, CAS
is used to enable the data output driver
for read cycles. To access acolumn, a
row access (RAS is active) must be performed first and persist throughout one
or more column accesses.

RAS precharge After a completed
access, RAS needs to take a"breathing
spell" to ramp up for the next access.
The duration of this delay is typically
half the access time; thus, an 80-ns
DRAM might require 40 to 60 ns for
precharge.

Cycle time The access time plus the
RAS precharge equals the total cycle
time for the DRAM. This means that a
100-nanosecond chip, for example, will
take 100 ns to return valid data, but it
can be accessed only once every 150 to
180 ns.
RAS (row address strobe) This control signal is the major activator to a
DRAM component, initiating a complex series of events within the chip. On
initiation, it latches the state of the ad-

wait-state transfer; but if it's wrong,
there will be apenalty of at least two wait
states while a new row is accessed. In
short, this approach will improve some
benchmarks while hurting others.
One reason this scheme doesn't produce more benefits is that the memory

Refresh The charge of each bit within aDRAM is held by avery small capacitor (on the order of 50 femtofarads).
When the bit isn't accessed, the charge
slowly decays and will be lost if not refreshed. A refresh cycle is atype of read
cycle that reenergizes a whole row of
bits. About one in 100 cycles must be
devoted to this task.
Row, column addresses Internal to
the DRAM, the memory cells are organized as atwo-dimensional array, rows
and columns. Externally, to reduce the
component package size, these address
inputs share the same physical pins.
Control signals RAS and CAS determine which address is selected at any
time.

used by the code most likely lies in adifferent region, or DRAM page, than the
program data. This means that your
hunch is only correct when accessing
memory cells within the same DRAM
row, and it's always wrong if the cells are
in adifferent row or region. If DRAM

DRAM vs. SRAM
Since much of the discussion on large
memories involves DRAM, it's necessary to understand the terms and concepts of the device itself (see the text box
"Explaining DRAM" at left). What
makes DRAM chips attractive is their
high ratio of storage density to price: Because DRAM uses one transistor per bit,
whereas static RAM uses four to six
transistors per bit, DRAM will provide
four times the storage of SRAM for an
equivalent price, at any given technology
level. DRAM chips also offer better
board-packing density because they double up address pins (row and column),
while SRAM chips receive all addresses
at once, which requires more physical
pins but is faster.
In fact, the major disadvantage of
DRAM is speed, especially compared to
SRAM. The access time for DRAM is
two to three times longer than it is for
SRAM of the same technology, and
DRAM performance is further hampered by the time consumed for RAS
precharge and refresh cycles.
Many memory-system architectures
revolve around optimizing DRAM usage
through techniques such as interleaving
and burst transfers. Interleaving hides
the RAS precharge delay by alternating
memory addresses in different DRAM
devices, so that one DRAM device is accessed while the other is precharging.
The result of interleaving is that the system-memory cycle time equals the
DRAM access time, just as it would for
continued
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Networks are wonderful — but
they can also be alot of work. An
increasingly popular and economical
alternative is a multiuser system,
where anumber of people share one
386 computer.
VM/386 MultiUser makes it simple.
Add amultiport or graphics card to
your 386, and up to 32 users can
continue to work with their familiar
DOS graphics and text programs.
Each user has their own copy of

DOS and 640K of RAM. Best of all,
every user is totally independent of
all the others.
VM/386 MultiUser is based on
VM/386 Multitaskee the bulletproof
multitasking program which has
won both the Technical Excellence
award and the Editor's Choice award
from PC Magazine.
Get the benefits of a network —
without the work! Call toll-free,
800-458-9108, or 408-986-8373.
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VM/386 MultiUser!
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network. VM/386 MultiUser is
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SRAM. Burst transfers boost performance by moving blocks of data from
DRAM to ahigh-speed SRAM cache or
to the processor.

EIGHT MODEL MEMORY ARCHITECTURES
Case 1: Byte Interface, simple control
Control
logic

i

8Mbits x8bits

Byte

Case 2: Byte Interface, byte Interleave control
Control
logic

1

Control
logic

4Mbits x8bits (odd bytes)

Byte

-

r
----

4Mbits x8bits (even bytes)

Case 3: Word Interface, simple control
Control

Odd bytes

4Mbits x8bits (odd bytes)

Word

4Mbits x8bits (even bytes)

Case 4: Word interface, word interleave control

Word

2Mbits x8bits
2Mbits x8bits

Even
words

Case 5: Doubleword interface, simple control
Control
logic

Odd
words
Doubleword
Even
words
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Odd bytes
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2Mbits x8bits
2Mbits x8bits
2Mbits x8bits
2Mbits x8bits

Choosing Configurations
Assuming that DRAM chips are adesirable component in the construction of a
system's main storage, how should they
be arranged? Within agiven system, the
designer can specify any number of bits
as the memory-access width. So how is
an optimal memory word defined?
If a computational problem involved
operating on a single bit, a designer
might wish the processor permitted a
memory-word interface that was only 1
bit wide! As absurd as that sounds, the
rationale would be that to set or clear a
single bit, the system wouldn't waste
time or energy doing a read-modifywrite cycle for amemory area wider than
the desired bit.
In the past, many different memoryaddressing schemes were tried. For example, Sperry-Univac's successful 1100
series mainframe was based on a36-bit
word: Characters were 6 bits wide—
enough to handle the uppercase and lowercase alphabet plus numbers and symbols—and certain addressing modes
permitted retrieving 3-bit half-characters. And that wasn't very long ago!
Today, memory addressing has standardized on the 8-bit byte. Characters
use 8bits, not 6, and half-characters, or
nibbles (4 bits), must be transferred to
and from storage by the processor in 8-bit
bytes. This is great news for text-editing
programs, but not for number-crunching
scientific calculations.
Along with the definition of abyte has
come de facto standardization on the 16bit word, the 32-bit doubleword, and the
64-bit quad word. But the 16-bit "word"
is amisnomer, because amemory word
is simply the bit width of memory access,
which can be 32 bits as easily as 16 bits.
The confusion would be alleviated if 16
continued
Figure la: Eight different model
memory architectures:
(Case 1) An 8-bit (byte) noninterleaved
memory (akin to that of an IBM PC XT).
(Case 2) An 8-bit (byte) two-way
interleaved memory, or "pseudo 16."
(Case 3) A 16-bit (word) noninterleaved
memory (akin to that of an IBM PC AT).
(Case 4) A 16-bit (word) two-way
interleaved memory, or "pseudo 32."
(Case 5) A 32-bit (doubleword)
noninterleaved memory (like most
found in 80386 machines).
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bits of data were called adouble byte.
At the same time that the industry was
resolving text-character representation
between EBCDIC and ASCII (guess
which won), asimilar turmoil was brewing over number representation. Here,
the IEEE stepped in to coordinate matters. Currently, IEEE standard 754 (version 10) specifies a32-bit representation
for single-precision floating-point num-

Case 6: Doubleword interface, doubleword interleave control
Control
logic

Odd
words
Doubleword
Even
words

M

Odd bytes

1Mbit x8bits

Even bytes

1Mbit x8bits

Odd bytes

1Mbit x8bits

Even bytes

1Mbit x8bits

emory

1Mbit x8bits

performance is
too much afunction

1Mbit x8bits
1Mbit x8bits

of application
requirements and
controller design

1Mbit x8bits
Case 7: Quad-word interface, simple control
Control
logic

to be easily improved
with aquick fix.

Odd
words
1

bers (a 23-bit significand with an 8-bit
exponent plus 1sign bit). Double-precision floating-point numbers use 64 bits of
memory, and extended double-precision
floating-point numbers use 80 bits.
Another driving force behind larger
memory widths has been in the representation of the program itself. Both program control (such as jumps or calls) and
data access require address content within the code: If a program is to access
large amounts of memory, it also needs
to be able to retrieve and operate on large
addresses. This holds true for direct addressing, indirect access (where memory
contains the next address), and indirect
access with acode offset.
The Dilemma
Many of today's personal computer
benchmarks (including BYTE's) use the
term word to denote 16 bits. In doing so,
abenchmark that measures 16-bit-word
moves to an even- or odd-word boundary
encounters memory-transfer inefficiency when it communicates with non-wordwidth memories. If you want to compare
8088s with 80286 and 80386/80486 machines, you must have rules and consistent tests; but choosing a stock word
width doesn't really seem fair when
comparing machines that use different
312
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Control
logic

Odd
doublewords

Even
words

Quad word
Odd
words
Even
doublewords
Even
words

Odd bytes
Even bytes
Odd bytes
Even bytes
Odd bytes
Even bytes
Odd bytes
Even bytes

1Mbit x8 bits

1Mbit x8bits
1Mbit x8bits

1Mbit x8bits
1Mbit x8bits
1Mbit x8bits

1Mbit x8bits
1Mbit x8bits

Figure lb: (Case 6) A 32-bit (doubleword) two-way interleaved memory, or
"pseudo 64. "(Case 7) A 64-bit (quad-word) noninterleaved memory.
widths. The examples that follow demonstrate the implications of this.
To really understand the trade-offs inherent in the choice of memory width,
you can construct aseries of imaginary
memory architectures and test them in
different situations to compare their performance. The simulated memory can be
accessed in two "ticks" of the clock and
has athree-tick cycle time.
The simplified example uses eight different memory architectures. Block diagrams representing the eight imaginary
memory organizations are shown in figure 1. Case 8 doesn't exist in any personal computer and is aperfect example
of control-logic chips rivaling the num-

ber of memory chips.
For the first scenario, imagine handling abyte string move in an address
transition of 1byte. To keep it fair, start
all systems "ready to access," and for
brevity, transfer only 8bytes. You can
also assume that the starting address is a
common word boundary for all systems
and that data is moved to an adjacent
(lower) byte. A symbolic representation
for each case will use the following
notation:
C =cycle (intermission between
accesses to the same memory
element)
rn =first half of read cycle, byte n
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Case 8: Doubleword interface, complex byte, eight-way interleave control
Control
logic
Odd bytes

Odd doubleword
odd word
odd byte

1Mbit x8bits'

Even bytes

Control
logic

Odd doubleword
odd word
even byte

fi Mbit x8bitsi

Control
logic

Doubleword

Odd doubleword
even word
odd byte

1

Odd bytes

Control
logic

1Mbit x8bits'

Even bytes

Odd doubleword
even word
even byte

Mbit x8bits

Control
logic
—

T

Even doubleword
odd word
odd byte

—

Mbit x8bits

Control
logic

Even doubleword
odd word
even byte

1Mbit x8bits

Control
logic

Even doubleword
even word
odd byte

1Mbit x8bits

Control
logic
—

T

Even doubleword
even word
even byte

-

1Mbit x8bits

Figure le: (Case 8) A 32-bit (doubleword/word/byte) eight-way interleaved memory, or pseudo 64.

Rn
wn
Wn
***

=second half of read cycle, byte n
=first half of write cycle, byte n
=second half of write cycle, byte n
=operation complete

In the first test, the 8-bit interleaved
memory (case 2) would be the fastest
among the existing architectures, quicker even than wider memory organizations (see table 1). But if you move each
byte by an offset of 2bytes (as shown in
table 2), the 16-bit interleaved structure
(case 4) is fastest, with 8- and 32-bit interleaved organizations (cases 2 and 6)
tied for second place. Memory width and
interleaving control yield benefits that
are dependent on two things: the operand

data width (8, 16, or 32 bits) and the offset and alignment that data traverses.
Although wider memories are slower,
they produce benefits. Processors such
as the 80386 and 80486 can use 32-bit
operands; when they do, they outstrip
systems with narrower memories. To
demonstrate this, move two 32-bit words
by an offset of one 32-bit word.
The scenario depicted in table 3shows
afivefold improvement for the 32-bit interleaved memory over the 8-bit noninterleaved memory. This strongly suggests that if your processing requires 32bit floating-point calculations, you
should choose a machine that excels in
32-bit performance. Ignore the bench-

marks that compare machines on byte
operations; they may be misleading.
But if wider memories aren't necessarily better for handling small chunks
of data, such as characters or byte operands, why use them? The answer points
to adrawback in the simulation: The tests
it runs are just asubset of what typically
goes on within a system. If, in a real
computer, every other CPU operation
were a write to memory, then caching
wouldn't do much good.
In reality, the ratio of memory-write
operations to memory reads rarely exceeds 1-to-4, because the code portion of
memory isn't written to except when
continued
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Computers For
The Blind
Talking computers give
blind and visually
impaired people access
to electronic
information. The
question is how and
how much?
The answers can be
found in "The Second
Beginner's Guide to
Personal Computers for
the Blind and Visually
Impaired" published by
the National Braille
Press. This
comprehensive book
contains a Buyer's
Guide to talking
microcomputers and
large print display
processors. More
importantly it includes
reviews, written by
blind users, of software
that works with
speech.
This invaluable
resource book offers
details on training
programs in computer
applications for the
blind, and other useful
information on how to
buy and use special
equipment.
Send orders to:
National Braille Press Inc.
88 St. Stephen Street
Boston, MA 02115
(617) 266-6160
$12.95 for braille or cassette, $14.95 for
print. ($3 extra for UPS shipping)
NBP is a nonprofit braille printing and
publishing house.
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Table 1: The 8-bit interleaved memory (case 2) is the fastest among the

existing architectures, even faster than wider memory organizations.
TRANSFERRING 8BYTES BY A 1-BYTE OFFSET

Tick
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Case
1

Case
2

Case
3

Case
4

Case
5

Case
6

Case
7

Case
8

r1
R1

r1
R1
w1
W1
r2
R2
w2
W2
r3
R3
w3
W3
r4
R4
w4
W4
r5
R5
w5
W5
r6
R6
w6
W6
r7
R7
w7
W7
r8
R8
w8
W8
*—

r1
R1

r1
R1
w1
W1
r2
R2

r1
R1

r1
R1
w1
W1
C
r2
R2
•

r1
R1

r1
R1
w1
W1
r2
R2
w2
W2
r3
R3
w3
W3
r4
R4
w4
W4
r5
R5
w5
W5
r6
R6
w6
W6
r7
R7
w7
W7
r8
R8
w8
W8

w1
W1
r2
R2
w2
W2
T3
R3
w3
W3
r4
R4
w4
W4
r5
R5
w5
W5
r6
R6

w1
W1
r2
R2
w2
W2
r3
R3
w3
W3
r4
R4
w4
W4
r5
R5
w5
W5
r6
R6

w2
W2
r3
R3
w3
W3
r4
R4
w4
W4
r5
R5
w5
W5
r6
R6
w6
W6
r7
R7
w7
W7
r8
R8

w1
W1
r2
R2

w1
W1
r2
R2

r5
R5

w2
W2
C
r3
R3
•
w3
W3
C
r4
R4
•
w4
W4
r5
R5
w5
W5

w5
W5

r6
R6

w5
W5

r6
R6

w6
W6

r6
R6

w2
W2
r3
R3
w3
W3
r4
R4
w4
W4

w2
W2
r3
R3
w3
W3
r4
R4
w4
W4
r5
R5

1.11,

w6
W6

r7
R7

w6
W6

r7
R7

r7
R7

w7
W7

r7
R7

w7
W7

w7
W7

w7
W7

r8
R8

w7
W7

r8
R8

r8
R8

r8
R8

w8
W8

r8
R8

w8
W8

w8
W8
*

w8
W8
"

w6
W6

w6
W6

r7
R7

w8
W8

loading, and even then it's treated as
data. The model also assumed that you
could move a known portion of data
without regard to computational considerations, such as source/destination address generation or length of transfer.
Burst Mode: Feature of the Future?
Often, main memory isn't the direct interface to the processor. It has become

w8
W8

customary for high-performance systems to incorporate an SRAM cache.
The basic principle behind amain-memory cache is that when agiven address for
data or code is requested, it's very likely
that the same or nearby addresses will be
requested again. Since the cache controller maps precious SRAM in blocks or
sets of words, main-memory operations
become either block transfers to fill the
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Table 2: If you move each byte by an offset of 2bytes, the 16-bit interleaved
structure (case 4) is fastest, with the 8- and 32-bit interleaved organizations
(cases 2and 6) tied for second place.
MOVING 8BYTES BY A 2-BYTE OFFSET

Tick
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Case
1

Case
2

r1
R1

r1
R1

r1
R1

w1
W1

w1
W1
r2
R2

w1
W1

r2
R2
w2
W2
r3
R3
w3
W3
r4
R4
w4
W4
r5
R5
w5
W5
r6
R6
w6
W6

w2
W2
r3
R3
w3
W3
r4
R4
w4
W4
r5
R5
w5
W5
r6
R6
w6
W6
r7
R7
w7
W7
r8
R8

Case
3

Case
4

r2
R2

r1
R1
w1
W1
r2
R2
w2
W2
r3
R3
w3
W3
r4
R4
w4
W4
r5
R5
w5
W5
r6
R6
w6
W6
r7
R7
w7
W7
r8
R8
w8
W8

w2
W2
r3
R3
w3
W3
r4
R4
w4
W4
r5
R5
w5
w5
r6
R6

Case
5

Case
6

Case
7

r1
R1

r1
R1
w1
W1
r2
R2
w2
W2
r3
R3

r1
R1

w1
W1
r2
R2
w2
W2
r3
R3
w3
W3
r4
R4
w4
W4
r5
R5
w5
W5
r6
R6

w3
W3
r4
R4
w4
W4
r5
R5
w5
W5
r6
R6
w6
W6
r7
R7
w7
W7

w1
W1
r2
R2
w2
W2
r3
R3
w3
W3
r4
R4
w4
W4
r5
R5
w5
W5
r6
R6

w6
W6

w6
W6

r7
R7

r7
R7

w7
W7

w7
W7

w7
W7

r8
R8

r8
R8

r8
R8

r8
R8

w8
W8

w8
W8

w8
W8
—•

w8
W8

r7
R7
w7
W7

w8
W8
••

r8
R8
w8
W8

Case
8
r1
R1
w1
W1
r2
R2
w2
W2
r3
R3
w3
W3
r4
R4
w4
W4
r5
R5
w5
W5
r6
R6
w6
W6
r7
R7
w7
W7
r8
R8
w8
W8
***

w6
W6

Programmers
Save 30 Hours
... the first 3months you use Logic
Gem or send it back for afull refund! Less
than 1% of our users have returned it. The
other 99% use it often and love it!

Jerry Pournelle

says, "It has already saved me several hours, and I
haven't had it aweek. Highly recommended." (Chaos Manor, BYTE, March 1989)
Logic Gem is completely different from
any other programmer's tool. It's all software, requires no special systems or
boards. Best of all, the single language
edition is now only $49.95. And the
multi-language edition is only $99.
Or try it first for free: Down load a
demo of Logic Gem from our electronic
bulletin board. You'll love it!
Logic Gem, a proven programmer's
tool, helps you avoid bugs in three ways:
•

Catches logical errors before you
code the program. Saves hours
of debugging time.

•

Automatically generates flawless
code for the "guts" of your
program... in C, BASIC, Pascal,
FORTRAN, and dBASE.

•

Automatically produces written
documentation of your logic,
which insures good communications between designer and coder.
(And helps remind you of the logic
from one work session to the next.)

Logic Gem works with whatever compiler you are using. The only change:
with Logic Gem you catch and correct the
logic bugs before you write the program.

r7
R7

SINGLE LANGUAGE EDITION
$44.95
MULTI-LANGUAGE EDITION
$99.00
Sterling Castle, Inc.
702 Washington St. #174
Marina del Rey, CA 90292

1-800-722-7853
1-800-323-6406 (in CA)

cache (read main memory—write to
cache) or single-cycle write operations to
update main storage. This is how Intel's
80486, with its built-in 8K-byte cache,
interfaces to external memory. A line in
the 80486's cache is 4doublewords wide
(128 bits); when the 80486 needs to fill
that line, it can use burst-mode transfer.
The memory dialogue for this opera-

tion using the simulated memory archi-

tectures would look like this. First, you
have to alter the conditions slightly. You
fill the 80486's on-chip cache using
DRAM page mode in 16-byte bursts.
With the 80486's 25-MHz clock rate,
and assuming that the memories are now
implemented with 100-nanosecond

1-213-306-3020
1-213-821-8122 FAX

See us at Comdex -81149

Download demo
(213)453-7705 •3/12/24,8,N,1
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"We're looking for
retired managers
who want to get
back into action:'
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Table 3: This scenario shows afivefold improvement for the 32-bit interleaved

memory (case 6) over the 8-bit noninterleaved (case 1).
MOVING TWO 32-BIT DOUBLEWORDS BY A 4-BYTE OFFSET

Tick

Harold W. McGraw, Jr.,
Chairman, McGraw-Hill, Inc.
Irn avolunteer supporter of the Inter-

national Executive Service Corps, a
not-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
`.hat's just right for you.To find out, send
this coupon to: Harold W. McGraw, Jr.,
Chairman, McGraw-Hill, Inc., P.O. Box
10005, Stamford, CT 06904-2005.
ere
11•Jf;

International
Executive
Service Corps 7 1
1
Pubk Senn. al

Tna Ptftoon

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 vciunteers receive expenses for
themselves and their spouses, but no salary.
Name
Address
City

L
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2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Case
1

Case
2

Case
3

r1
R1

r1
R1
r2
R2
r3
R3
r4
R4
w1
W1
w2
W2
w3
W3
w4
W4
r5
R5
r6
R6
r7
R7
r8
R8
w5
W5
w6
W6
w7
W7
w8
W8

r1-2
R1-2
C
r3-4
R3-4
C
w1-2
W1-2
C
w3-4
W3-4
C
r5-6
R5-6
C
r7-8
R7-8

r2
R2
r3
R3
r4
R4
w1
W1
w2
W2
w3
W3
w4
W4
T5
R5
r6
R6
r7
R7

Case
4
r1-2
R1-2
T3-4
R3-4
w1-2
W1-2
w3-4
W3-4
r5-6
R5-6
r7-8
R7-8
w5-6
W5-6
w7-8
W7-8

Case
5
r1-4
R1-4
w1-4
W1-4
r5-8
R5-8

Case
6

Case
7

Case
8

r1-4
R1-4
w1-4
W1-4
r5-8
R5-8
w5-8
W5-8

r1-4
R1-4

r1-4
R1-4
w1-4
W1-4
r5-8
R5-8
w5-8
W5-8
*

w1-4
W1-4
r5-8
R5-8

w5-8
W5-8

w5-8
W5-8

• • *

* • It

w5-6
W5-6
w7-8
W7-8

r8
R8
w5
W5
w6
W6
w7
W7
w8
W8

DRAM chips, you'll need two ticks to
read the next DRAM page for noninterleaved organizations, and one tick
for interleaved. (The interleaved cases
burst in one tick because they can initiate
the access for subsequent data concurrently with an ongoing data transfer.)
The memory dialogues for the 80486
burst transfer in each of the cases are

shown in table 4. The results show that
the most efficient and practical memory
architectures for supporting burst transfer are the 64-bit or 32-bit interleaved
(pseudo 64) organizations.
How to Improve Performance
The examples above clearly illustrate
that memory performance is too much a
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function of application requirements and
controller design to be easily improved
with aquick fix, such as increasing word
width. If you want a32-bit memory interface on a32-bit machine, then you must
compromise subword access, such as
byte moves, by creating amemory organization that hampers such operations.
Or you have to create elaborate, sophisticated control structures, which are expensive and space-consuming. And even
these have performance drawbacks:
Case 8in the simulation, for all its apparent advantages, would be crippled by a
simple byte operation with an 8-byte
offset.
The best solution may lie in changing
the design of DRAM. If asmall SRAM
were integrated right into the DRAM
chip and used as ahigh-speed cache, the
result would be substantially better than
separate DRAM/SRAM arrangements.
Thousands of bytes of data could be burst
from the DRAM to the on-chip cache in a
single cycle, and write operations would
be easier. The reason for this bears some
explaining.
In every DRAM component, a few
hundred to a few thousand bits are retrieved with every access. Most of the
bits, of course, are ignored. At present,
few systems take advantage of this very
wide data word, and only the video
RAM implementation of dynamic memory uses it to solve a specific problem.
How does this wide data word work? Figure 2 shows aconceptual representation
of a1-megabit by 1-bit DRAM.
The number of bits actually accessed

Table 4: These results show that the most efficient and practical memory
architectures for supporting burst transfer are the 64-bit or 32-bit interleaved
(pseudo 64) organizations (cases 6, 7, and 8).
80486 BURST TRANSFER
Tick

Case
1

Case
2

Case
3

1

r1

r1

2

R1

R1

R2

R1 2
r3 -4

4

R2

R3

R3 4

r3

R4

3
5
6

7
8

r2

R3

R5

T4

R6

R4

R7

r5

R8

10

R5

r6

R9

R10

12

R6

R11

R12

9
11

13

r7

14

R7

R13

15

r8

R14

16

R8

R15

17

r9

R16

18

R9

19

r10

20

R10

21

r1-4

R1 4
r5 -8

r1-4

R1 4
R5 -8

R5 8
R9 12
r9-12 R13-16
R9 12
r13-16

Case
7
r1-4

R1 4
R5 -8
R9 12
R13-16

• er

R13-14

R13-16

r9-10 R15-16

* • •

R9-10

Case
6

Case
8
r1-4

R1 4
R5 -8
R9 12
R13-16
• • *

• * *

r11-12
-12
r13 -14
R13 14
r15 -16
R15 16
R11

* * *

R11

23

r12

24

R12

25

r13

26

R13

27
29

r1-2

R1 2
R3 -4

R5 6
r5-6
R7-8
R5 6
R9 10
r7-8 R11-12
R7-8

Case
5

r11

22

28

r1-2

Case
4

r14

muni

30

31

R14

r15

R15

r16

32

R16

33

* * •
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World Class Software Security
Secure software and data with reliable, effective
protection products that won't burden honest users.
Glenco is aworld leader in the area of software security products and
services. Our copy protection products and data security products are second
to none. They are designed to function on awide variety of third party
hardware. We have over 3500 satisfied software firms utilizing our products.
We also have a full line of disk based protection systems.
•MACHINES SUPPORTED -IBM
PC/XT/AT & PS/2, Macintosh

The parallel port interface (PPI) connects between the printer port on a PC and the
printer cable. The PPI holds two Key Tags, one on each side. Each Key Tag contains
asecure custom chip which is pre-programmed by Glenco to only work with the
assigned software package. A second Key Tag can be employed to protect another
package, or may be used to turn other software packages "on", remotely or on-site.
•STANDARD KEY TAG -Software is
protected for an unlimited number of
executions. They are pre-programmed to
include asequentially assigned S/N.

•READ/WRITE KEY TAG -With
programmable memory. Perfect for companies
which have multiple products or a product with

•COUPON KEY TAG -Software is valid for
apreset number of executions. The Coupon

several optional modules. By having several
packages protected using one Key Tag, your
costs are lowered.

count can be reset remotely or on the customers site by using a second update Key Tag.

•DURATION KEY TAG -Has aclock on
board. (Available late 89)
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•OPERATING SYSTEMS -MS-DOS,
XENIX, Network, Finder, & Multifinder.

• LANGUAGES/COMPILER -Over 50,
including runtime packages, data bases and
spread sheets. We have a non-programmers
interface as well.

Call or write for more information.

GLENCO
ENGINEERING INC.

SERVING THE SOFTWARE INDUSTRY SINCE 1979

721 W. Algonquin Road, Arlington Hts., IL 60005, (312) 364-7638, FAX 364-7698
In Europe contact: SDC Security Systems, The Netherlands
Tel: +31-45-441535, FAX: +31-45-444747
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Sense amplifiers
and column
address decode

Figure 2: A conceptual representation of a1-megabit by 1-bit DRAM. A major access starts by presenting arow address on
which asingle row line is decoded. The active row then electrically connects 1024 capacitors to their respective column lines.
Sense amplifiers ascertain the intended logic level for each of the 1024 columns and then latch the result. Because this process
depletes the charge within each bit capacitor on reading, the row must then be rewritten.
inside memory chips is even greater in
wide memory organizations. A 32-bit
memory system reads 32,768 bits, or
4096 bytes, at atime! If an SRAM were
integrated at this stage, the interconnection between main memory and the cache
would be extremely wide. A single cache
line would be thousands of bytes long and
could be loaded or swapped out in one
DRAM cycle. Cache management for
write operations, including avoiding
stale data when multiple copies of an address exist within the system, would be
easier and faster to perform.
The raw ingredients are now present
within DRAMs to integrate acache; all
that would have to be added is 4K bits (4
rows) of high-speed SRAM and a few
pins. This scheme is not impossible: One
large DRAM supplier is considering it
for a4-megabit chip. In fact, the obstacles to achieving the caching DRAM are
more political than technical. If each
DRAM supplier should implement adifferent solution to the component, large
318
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manufacturers would shun the devices.
Prices would be high, and each implementation would be a critical, solesource component. Manufacturers avoid
single-source components at all costs.
Fortunately, there is an industry committee that defines memory standards—
JEDEC, or the Joint Electrical Device
Engineering Council. Ten years ago,
JEDEC successfully adopted and propagated the x4 DRAM standard; now it
should work on coordinating suppliers in
the standardization of acaching DRAM
design.
What the Future Holds
The pace of development in the computer
industry makes predictions approximate,
at best. After all, just alittle more than
20 years ago, mainframes such as the
IBM System/360 Model 50 (a mediumto large-scale member of the 360 product
line) had a basic storage of 64K bytes
(with a maximum of 512K bytes), a
memory cycle time of 2000 ns, and a

memory width of 32 bits (the same as the
80386 or 80486).
Processor speed improvements have
placed greater and greater demands on
main storage and will continue to in the
future. Within the next 10 years, you're
likely to see personal computers that are
equipped with 64 megabytes of 64-bitwide memory cycling at 20 ns. Data-path
width will continue to grow, perhaps
more so in silicon than on printed-circuit-board copper. To achieve these fabulous specifications, the industry will
need continually improved control logic
and memory organization, caching
DRAM and multiple row accessing, and,
most of all, coordination and standardization among suppliers. •
Ron Sartore is the president of Cheetah
International, acomputer systems design
and manufacturing company. He received his B.S.E. E. from Purdue University. You can contact him on BIX c/o
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got to work on several jobs at once.
OS/2 can do!
Until now, working on several jobs at the same time
was next to impossible. But with OS/2e you don't have to
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another. So working on several jobs at once is easy.
While you're recalculating aspreadsheet or printing a
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Revenge of
the CISCs
Will the 80486 and the 68040, heirs to the dynasties built by
Intel and Motorola, slow the RISC bandwagon?
Michael Slater and John H. Wharton

T

he first commercial microprocessors contained
thousands of transistors; the 8086 and the
68000, tens of thousands; and
the 80386 and the 68030,
hundreds of thousands. The
logical next step is millions,
and indeed the 80486 and the
68040 weigh in with over a
million transistors each.
The increased complexity
of each generation has allowed word widths to expand
from 4bits to 32 bits, and addressing ranges to jump from
afew kilobytes to 4gigabytes.
Memory management units,
included in more recent generations of microprocessors,
have eased the implementation of multiuser, multitasking operating systems and virtual memory. For the most
part, however, until the most
recent generation of microprocessors, you needed external chips
for cache memory and floating-point
processing.
Now, for the first time, it's possible to
build a complete, high-performance
CPU with floating-point and memory
management functions on asingle chip.
The first microprocessors of this latest
generation are Intel's 80860 and 80486
and Motorola's 68040. The 80860 is InILLUSTRATION: ROBERT TINNEY 0 1989

although they execute different instruction sets and thus
have different application
software bases.
As of this writing, Intel had
shipped some samples of the
80486, but Motorola was still
awaiting the first 68040. Intel
had released full details on
the 80486, while Motorola
had issued only general information about the 68040.
Thus, this article covers the
80486 in much more detail
simply because little information about the 68040 was
available.

tel's first true RISC processor, and while
it has an intriguing architecture, it's too
new to have much of asoftware (or hardware) base.
This article will focus on the 80486
and 68040, the heirs to the dynasties
built by Intel and Motorola. These chips
are very similar in terms of general features (e.g., cache, memory management, pipelining, and burst-mode bus),

The Intel 80486
Contained in the 80486 are a
highly optimized integer unit
compatible with the 80386, an
FPU compatible with the
80387, a complete virtual
memory management and
protection system, 8K bytes of
unified program and data
cache, bus snooping and other multiprocessing support hooks, and several
minor additions to the family architecture and instruction set (see figure 1).
The die measures 619 by 414 mils using
1-micron high-speed CMOS technology,
and it contains 1.18 million transistors,
edging out the short-lived record of 1
million in the 80860.
continued
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Why didn't Intel reopen the architecture to add aslew of new instructions or
to revise the programming model? Because the plan for the 80486 is to cement
the 80386 family's domination of the
personal computer industry. By retaining the same programming model for the
80386 and 80486 CPUs, Intel can promise third-party software developers a
consistent programming environment on
computation engines spanning a wide
price/performance range. Intel hopes
that the new product announcements will
ensure that all future high-end PC software will be targeted to the 80386/80486
family, relegate the 80286 and its predecessors to lower status, and shut out the
various "upstart" RISC builders.

Intel claims that performance of the
80486 at 25 MHz will be about 37,000
Dhrystones, 6.1 million Whetstones
(double-precision), or performance relative to the VAX 11/780 of about 15 to 20
VAX MIPS. This places the microprocessor squarely in competition with
many RISC chips. Samples of 25-MHz
chips have already been distributed, and
Intel promises 33-MHz and 40-MHz versions to follow in 1990.
The 80486 implements essentially the
same instruction set, memory organization, programming model, process-management facilities, and so forth as the
original 80386, although the 80486 significantly outperforms its predecessors.
Intel made no significant changes to the
80386 architecture except for six new instructions required for cache support and
multiprocessing functions.
The 80486 appears to have been designed with four key objectives:

Meeting Performance Goals
The 80486's claimed performance enhancement of 2 to 4 times that of the
80386 results from several factors. The
fully redesigned integer unit (IU) and
on-chip cache reduce the average number
of clock cycles per instruction by afactor
of about 2.5. The on-chip FPU executes
floating-point instructions about three
times faster than the 80386/80387 combination, largely because data transfers
between the IU and FPU are more efficient. And while the initial device clock

•Remain 100 percent software-compatible with existing 80x86 processors;
• Improve the performance of existing
programs by 2to 4times;
•Add hardware and software facilities to
support multiprocessing applications; and
•Increase the level of integration for PCclass systems.

speed is 25 MHz, the 80486 is designed
to scale to clock rates higher than those
that the 80386 can achieve.
The instruction execution unit is designed to process loads, stores, and simple integer operations (i.e., those present
in most RISC architectures) in as few
clock cycles as practical. Less commonly
encountered operations, such as multiplication, division, and process-context
switches, received less design attention
and require essentially the same number
of clock cycles as—and occasionally
more than—they do on an 80386.
If cache alignment and system timing
conditions are propitious, data loads,
stores, and simple register-to-register
arithmetic operations do indeed complete in asingle clock cycle (see table 1).
There are no load-delay slots; the instruction immediately following a load
can use the newly loaded data with no
pipeline stall. No RISC machine has yet
achieved this feat.
Arithmetic operations that implicitly
reference memory-based variables need
an extra clock cycle to retrieve data from
the cache; operations that store computed
results back in memory generally take
three clock cycles total, as would asimple RISC load/operate/store instruction
continued

BLOCK DIAGRAM OF THE 80486
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Figure 1: The 80486 chip uses 1-micron high-speed CMOS technology and contains 1.18 million transistors. Its per ormance
relative to a VAX 11/780 will lie between 15 and 20 VAX MIPS.
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Cure Hayes fever.

V.42 compliant

Get fast relief from high prices with AITs
high-performance, error-frœ modem for
afraction of the price. coltiiéW20
9
4
ell '89
Allergic to high modem prices?
Here's news that will clear your
head, not your budget.
All® Technologies' 2400etc1e®
external modem* meets the competition
feature for feature...and then some!
Remarkably, it costs just afraction of the
price.
Relief is fast. With MNP® level 5data
compression, the 2400etc/e 's throughput
speed exceeds 4800bps, thereby lowering
transmission costs.
The 2400etc/e complies with the
CCITT V.42 error-control standard, including LAP-M and MNP, for 100% error-

free data transfer. As well as offering
synchronous operation, it's fully compatible with the standard and extended
Hayes® 'AT' command sets. Plus, ATVs
easy-set front panel controls provide
convenient access to frequently used
commands.
Don't suffer from high prices. The ATI
2400etc/e external modem cures Hayes
fever for only $299:" And that's nothing
to sneeze at.
You'll be relieved to know that ATI also
offers ahigh-performance internal modem,
the 2400etc/i, at an equally non-allergic
price. Only $239.**

'Conforms to CCITT V22, V.22bis, Bell 103 and Bell 212A standards. ®ATI and 2400etc ore registered trademarks of All Technologies Inc ;
Hayes is aregistered trademark of Hayes Microcomputer Products, Inc ;MNP is aregistered trademark of Microcom, Inc. •'Manufacturer's suggested retail price.
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Table 1: If cache alignment and system timing conditions are just right, data
loads, stores, and simple register-to-register arithmetic operations really do
complete in one clock cycle on the 80486. There are no load delays; the
instruction immediately following aload can use the new data immediately.
(N/A = not applicable.)
INSTRUCTION EXECUTION TIME COMPARISON

The 80486 also doesn't use branch delay slots or conditional-branch prediction
clues. The existing 80x86 software base
doesn't use these techniques either, since
neither one had entered microprocessordesign methodology 12 years ago when
the 8086 architecture was defined.

Cache Characteristics
The on-chip cache is fundamental to
Instruction
achieving the high performance level of
the 80486. Although the cache is consid1
2
3
Register-to-register add
erably smaller than the 32K-byte exter1
2
21
Memory load (16-bit)
nal caches built with the 82385 in many
1
4
22
Memory store (16-bit)
80386-based PCs, it's considerably more
2
6
22
Memory-to-register add (16-bit)
sophisticated. Its line size is 16 bytes,
3
7
33
rather than 4bytes, and its organization
Register-to-memory add (16-bit)
is four-way set associative, not two-way.
13-26
128-154
12-25
Integer multiply (16-bit; min.-max.)
Wide buses from the cache let the in3
8
15
Unconditional jump
struction prefetcher grab blocks of code
3/1
8/3
16/4
Branch (taken/not taken)
16 bytes at atime. Cacheable memory
3
8
23
Call
reads always fill an entire cache line,
5
11
20
Return
using an optimized four-word burst
17
12
N/A
Enter level-1 procedure
transfer.
3
25
87
Floating-point Idad (64-bit)
In contrast to most processors with on8-20
23-31
70-100
Floating-point add (80-bit)
chip caches, the 80486 cache is unified
16
29-57
130-145
Floating-point multiply (80-bit)
to hold both code and data. This general73
88
193-208
ly provides more efficient cache utilizaFloating-point divide (80-bit)
tion than would, for example, separate
4K-byte code and data caches. It also
solves problems that might otherwise
The first decode stage detects any
sequence. The penalty on cache misses is
arise in executing application programs
branch instructions and initiates aspecuheld to two clock cycles, assuming zerothat include self-modifying code, aqueslative prefetch of the destination op code.
wait-state external memory.
The branch op code isn't interpreted tionable programming technique that is
until the execution stage, so atwo-clock- used by some significant DOS software.
Instruction Pipelining
cycle pipeline delay occurs when a Cache addresses are physically mapped.
Achieving this level of performance reThe most-often cited disadvantage of a
quired acomplex five-stage instruction- branch is taken. If aconditional branch is
not taken, instruction execution contin- unified cache design is that code and
execution pipeline. The instruction fetch
ues from the original prefetch point, in- data fetches can collide, stalling instrucand alignment stage is part of a semition execution. The 80486 prefetch syscurring no additional delay.
autonomous prefetch unit. Instructions
To further enhance performance, the tem avoids this hazard in two ways. Prein the cache are retrieved 16 bytes at a
80486 contains an intricate system of fetching instructions 16 bytes at atime
time into a32-byte instruction-prefetch
reduces the frequency of collisions; and,
ALU and register-file bypass gates.
queue. Instruction fields can be extractwhen collisions do occur, the data reHard-wired comparators detect whether
ed from the queue as needed, since inquest is serviced first. The execution unit
either of an instruction's source operstructions range from 1to 11 bytes long,
can generally keep busy finishing inands comes from aregister that the prenot counting override prefixes.
structions already in the prefetch queue.
ceding instruction has modified or
Decoding is performed in two stages.
(For more details on the inner workings
loaded. If so, the ALU output bus or regThe first stage classifies the instruction,
ister-file input bus is routed directly to of the 80486's cache, see the text box
selects the microprogram ROM entry
"Caching In" on page 328.)
point, and determines whether amemory the appropriate ALU input. This eliminates the clock cycle that moving the data
reference is needed. Operand address inCache Effects on Bus Operation
formation (if relevant) is dispatched to a through the register file would otherwise
The 80486 is the first microprocessor to
have consumed. (Many RISC designs
separate address-calculation unit.
include an on-chip cache with complete
The op-code bits are dispatched to a also use this same technique.)
bus-snooping logic. The inclusion of
Unlike RISC processors such as the
second-level decoder and microcode
88000, the 80486 doesn't implement reg- these functions causes a considerable
ROM, which expands the macroinstrucister scoreboarding. When conditions change in the nature of the memory intertion into one or more fully decoded miface, and the 80486 bus structure is thus
croinstructions. The ALU executes the aren't right for immediate instruction
expanded microinstructions in the fourth completion, the entire ALU pipeline quite different from that of the 80386.
The inclusion of caches on any microstalls. Existing 80x86 programs tend to
pipeline stage, and the fifth stage stores
the computed values back to the register use each memory operand immediately processor leads to acurious reversal in
after it's loaded or retrieve it as part of the nature of the traffic on the external
file. If the instruction requires amemory
bus. In noncached systems, most of the
update, it needs an extra clock cycle to the instruction it's used in. In such cases,
activity on the external bus involves protransfer the destination address and data register scoreboarding would simply
continued
stall the ensuing instruction anyway.
to the data cache or bus interface logic.
Optimum number of clock cycles
8088/8087
80386/80387
80486
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THE

MicroWay is your best source for the
software and hardware you need to get true 32bit performance from your 386. Our NDP C
compiler takes the original C concept of writing
lower level code with a higher level language
to the limit by providing an inline assembly
language interface that lets the programmer
specify which register is used to store a variable. This feature makes it possible to use ports
or perform interrupts or block moves inline,
instead of through calls. The use of register
aliased variables to control hardware reduces
the size of critical code sequences by afactor
of 3to 10 and keeps the 386's pipelines full by
eliminating costly calls. If you are interfacing
DOS or the ROM BIOS, or writing graphics
routines, adevice driver, operating system kernel, or an embedded application, you owe it to
yourself to try NDP C-386.

386 Compilers and Tools

Micro
Play

Our Users Report:
Milt Capsimolis of Ithaca Software in Ithaca,
NY, developer of HOOPS, the highly
regarded 3D, object-oriented graphics library,
reports, We ported ahuge library — welt
over 100,000 lines — without ahitch, in less
than aday! NDP C-386 was the fastest 386
compiler we used... We also liked the
enormous advantage it offers through its
support of the Weitek coprocessor."
Fred Ziegler of AspenTech in Cambridge,
Mass. reports, Iported 900,000 lines of
FORTRAN source in two weeks without a
single problem!"AspenTech's Chemical
Modeling System is in use on mainframes
worldwide and is probably the largest application to ever run on an Intel processor.
Please call (508) 746-7341 for more information.

NEW!

NDP Fortran-386n", NDP C-386n", and NDP
Pascal-386n" compilers generate globally optimized, mainframe quality code that runs on
the 386 or 486 in protected mode under UNIX,
XENIX or Phar Lap extended DOS. The compilers address 4 gigabytes of memory while
supporting the 80287, 80387 and Weitek
coprocessors. They all come with a library of
over 70 device-independent graphics, keyboard and sound routines. Applications can mix
code from all three compilers and assembly
language. The DOS versions allow the user to
write his own numeric error handlers and interface 386 real mode programs from protected
mode. The VM versions use Phar Lap's Virtual
Memory Manager to run programs which exceed the size of your system memory. NDP
Fortran-386 is a full FORTRAN 77 with
FORTRAN 66, BSD 4.2, DOD and VMS extensions. NDP C-386 is afull K&R C with both MS
and ANSI extensions. It is 100% compatible
with UNIX Candis substantially faster than the
C which comes wilth UNIX. NDP Pascal-386 is
afull ANSI/IEEE Pascal, with extensions from
C and BSD 4.2 Pascal.
DOS versions (require Phar Lap Tools) .$595
VM version (requires VMM)
$695
UNIX/XENIX versions
$795
Phar Lap Development Tools
$495
Phar Lap Memory Manager (VMM) .$295
NDPWindows"— 80 functions which create,
store, and recall menus and windows. Works
with NDP C and drives all popular graphics
adapters
Library: $125, C Source: $250
NDP HOOPS" — An NDP port of Ithaca
Software's HOOPS, this 3D object-oriented
graphics library, callable from NDP C, makes it
possible to develop full-featured 386 CAD
packages and front ends
$575
NDP plot" — Calcomp compatible plot package, callable from NDP Fortran. Includes
drivers for popular plotters and printers. Works
with MDA, CGA, EGA and VGA
$325
NDP/FFT"— The fastest running FFTs on a
PC! 40 hand-coded routines that handle 1and
2dimensional data arrays. Includes an in core
solver that spills to disk for arrays too large to
fit in memory.
8088/87/286/287/386/387 version . $250
Protected mode NDP version
$250

LIMIT!

C++

NDP C is also the language of choice if you
are combining C with FORTRAN or Pascal, are
planning to use any one of four coprocessors
that run with the 80386, or require the highest
globally optimized code attainable. MicroWay's
C, FORTRAN and Pascal compilers come with
a 70 function, device-independent graphics
library that automatically supports
Monochrome, Hercules, CGA, EGA, and VGA
adapters and makes it easy to interface
memory-mapped peripherals such as digitizers
or serial devices such as mice. We make it
possible for you to write your own numeric
exception handler and include examples written in C, FORTRAN and Pascal. Finally, our C
is not only one of the easiest to use, but supports two dialects: ANSI and UNIX. In fact, our
UNIX implementation is so close to the standard, that our best customer has become AT&T!

386 Your AT

NDP C++ is aMicro Way port of the UNIX C++
preprocessor version 1.2. It runs in protected
mode on DOS, UNIX or XENIX, and is ideal for
writing numerics and graphics applications.
The product comes with an example of how to
support complex numbers in C++
$495

Parallel Processing
Videoputer' — The highest performance
graphics card on the market. Uses aT800 and
TI 34010 in conjunction with an 80 MHz BrookTree DAC
With one meg $4495
Monoputer 1"— Includes one T800 and up to
16 meg of RAM for parallel code development.
The four MWhetstones T800 makes this the
ideal FORTRAN engine for cost-effective
execution of your mainframe programs. $1295
Ouadputer"— This board for the AT or 386
can be purchased with 1to 4transputers and
1or 4 meg of memory per transputer. Two or
more Quadputers can be linked together to
build networks of up to 100 or more transputers
providing mainframe power
from $1995
Transputer Compilers and Applications
These parallel languages are designed for use
with either a Monoputer or Quadputer.
Logical Systems Parallel C
$595
3L Parallel C, FORTRAN, or Pascal
$895
ParaSoft EXPRESS Package:— Includes
transputer communications libraries, C source
level debugger and system Performance
Monitor
$1500
COSMOS/M — Finite element analysis.
Comes bundled with aQuadputer Performs at
near supercomputer speeds
from $5995
T800/NAGT" — Features a library of 268 engineering and scientific numerical algorithms.
Callable from 3L Fortran
$2750
NDP to HALO '88 Graphics Interface — Lets
you call HALO '88 from NDP compilers ... $100
387BASIC" — Our 16-bit MS compatible
compiler introduces numeric register variables
to produce the fastest running 80x87 code on
the market
$99

386/387Turbo-AT" — This board plugs into
the 80286 socket, allowing your IBM AT to run
32-bit protected mode code written for the
80386. Includes an 80387 socket. The most
cost-effective AT upgrade!
386/387Turbo- AT 16MHz
$495
$695
386/387Turbo-AT 25 MHz

Weitek-Based Coprocessor Boards
mW1167" and mW3167" coprocessor
boards are built at Micro Way using Weitek
components. Each includes an 80387 socket.
tnW1167-16
$895
mW1167-20
$1095
mW1167 MIcrochanne1-16/20 ..from $995
mW3167 Microchanne1-25/33
from $1795
3167-20
$995
3167-25
$1295
3167-33
$1695
mW3167/80387 Board
$150

Intel Coprocessors and RAM
All coprocessors include our 87Test program.
8087
$84
8087-2
$120
80287-8 ...$195
80287-10 .. $220
80387-16 ..$350
80387-16SX
$310
80387-20 ..$400
80387-25 .. $500
80C287A (CMOS)
$280
287Turbo-12 (for AT compatibles) .
$350
RAMpak"- one meg 32-bit memory module
for Compaq 386 20/25
$395
RAMpak"- four meg module
$1495
Please call for our 100 and 80 ns RAM prices.

Multi-User Accelerators
MicroWay's AT8" and AT16" intelligent
serial controllers run 8 to 16 terminals under
UNIX or XENIX without bogging down your AT,
80386 or PS/2.
AT8: $895 AT16: $1295

12 MHz PC Accelerators
SuperCACHE-286 12 MHz
FastCACHE-286 12 MHz
FastCACHE-286 9MHz

NUMERICS HOTLINE
(508) 746-7341

$399
$299

$199
Th

World Leader in PC Numerics
Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341
32 High St., Kingston-Upon-Thames, U.K, 01-541-5466
USA FAX 508-746-4678

Italy 02-74.90.749

Holland 40 836455

Germany 069-75-2023
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Caching In
Tntel

projects cache hit rates for the
80486 of 96 percent for DOS applications and 92 percent for Unix and OS/2
applications. (These estimates are from
trace-driven simulations, not measurements, but are presumably close to what
typical real values will be.) Thus, the
number of read cycles that appear on the
external bus is drastically reduced, and
write cycles dominate bus activity.
When acache miss occurs on aread
cycle, the 80486 fills an entire fourword (16-byte) cache line. Thus, most
memory-read cycles are four-word
bursts. Single-word reads occur only for
noncacheable areas and for input ports.
(Accesses to the I/O address space are
never cached.)
To support cache refills efficiently,
the 80486 bus interface provides aspecial burst mode, but this is activated
only when the system logic requests it.
The processor indicates the start of the
cache fill by asserting ADS# and providing the address of the first word. The
system logic responds by asserting
KEN# (cache enable) if the access is to a
cacheable location. KEN# is then
checked by the processor in the first
cycle to determine whether or not to
perform afour-word transfer.
The 80486 also provides cacheability
control in the page table, but existing
operating-system software doesn't support these bits. Systems designed with
the 80386 and 80385 cache controller
decode noncacheable regions in external hardware, and the KEN# input lets
the 80486 use this same mechanism.
Figure A shows the timing for amaximum-speed burst transfer. This fourword transfer requires only five clock
cycles, as compared to eight cycles for
the fastest possible nonburst cache-line
fill. The system logic indicates that it
can perform aburst transfer by asserting BRDY# (burst ready). The processor then performs successive transfers
as fast as one per clock cycle. Just as in
regular transfers, wait states can be
added to transfers within the burst by
delaying the assertion of BRDY#.
The 80486 asserts (sets low) the
BLAST# (burst last) signal during the
last cycle of the burst and during nonburst (single-word) accesses to indicate
to external logic that the processor isn't
ready to begin a burst cycle. You can
also think of BLAST# as "ready to
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burst." It is high whenever the processor is ready to perform aburst transfer.
Burst transfers aren't limited only to
cache-line fills, and they don't have to
consist of four transfers. The 80486 will
offer to perform aburst transfer (by negating BLAST#) whenever it's reading
64 bits or more of data (e.g., a64-bit
floating-point read). If the addressed
device asserts BS8# or BS16#, the processor performs the required number of
transfers in asingle burst. For example,
a cache-line fill from a 16-bit device
produces aburst of eight 16-bit words.
Burst-mode transfers take advantage
of the fact that both page-mode and
static-column DRAMs are much faster
on successive accesses within a page
than on the first access. However, even
successive transfers aren't fast enough
with common DRAMs to keep up with
the 80486's maximum rate of one transfer per clock cycle (40 ns at 25 MHz, or
30 ns at 33 MHz). The solution is to provide two interleaved memory banks.
Thus, each bank needs to provide only
one word every two clock cycles to
maintain the maximum transfer rate.
Snooping and Cache Coherency
Caches present a potential data-coherency problem in systems using direct
memory access or multiple processors.
If another processor or aDMA controller writes to alocation whose contents
are stored in the cache, the cache copy
must be invalidated. The 80486 has
logic to perform this function for the
on-chip cache. To make this possible,
80486 address pins are bidirectional.
Snooping is required whenever adevice other than the 80486 writes to a
memory location that may be in the
80486's cache. When this occurs, the
system logic must generate acache-invalidation cycle (see figure B). System
logic first asserts AHOLD (address
hold) to the 80486, which disables its
address outputs on the next clock cycle.
This differs from a normal HOLD request in that only the address bus is disabled and the request is not delayed until
completion of the current bus cycle. The
system logic then drives the address on
the 80486's address pins and asserts
EADS# (external address). The 80486
compares the supplied address to the
cache tags and, if there's amatch, invalidates that cache line.

Normal data bus activity can continue while AHOLD is asserted. In figure B, RDY# is asserted and aword of
data is read into the processor in the
first cycle of the invalidate transaction.
BREQ (bus request) is an output from
the 80486 that's asserted whenever the
80486 is ready to perform abus transaction. BREQ can be used in multiprocessor systems to control access to the system bus.
Since cache-invalidate cycles require
access to the cache tags, they can interfere with the processor's access to the
cache. The 80486 reads code from the
cache 16 bytes at atime, and these 16
bytes are fed into a 32-byte prefetch
queue, so code fetches from the cache
are relatively infrequent. But if the
80486 must perform adata access to the
cache (or must fetch code because the
prefetch queue is empty) in the same
clock cycle as the invalidate request, the
CPU stalls for one or more clock cycles.
In amultiprocessor system, this stalling can cause asignificant degradation
in performance. To minimize the degradation, you can use external logic to
identify shared-memory areas and inhibit snooping on all but these areas.
Second-level caches also reduce the
degradation from snooping.
Second-Level Cache Support
A cache-hit rate of 92 percent may seem
very good. But if the time to process a
miss is very long, the misses can significantly reduce performance. For a
given-speed main memory, the miss
penalty (in clock cycles) increases as
the processor's clock rate increases.
Thus, the performance loss due to cache
misses is lowest for 25-MHz systems.
Faster 80486 systems, operating at 33
MHz and eventually at 40 MHz and up,
are likely to use external second-level
caches, which are typically much larger
than first-level (on-chip) caches. The
majority of misses in the first-level
cache will hit in the second-level cache,
keeping the penalty for such misses to a
minimum. Only when amiss occurs in
the second-level cache will the 80486
need to access main memory.
The 80486 provides two signals to
support a second-level cache: PWT
(page write-through) and PCD (pagecache disable). These signals are copies
of the corresponding bits in the page
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table and allow the operating system to
control cacheability on apage-by-page
basis. If PCD is set, the internal cache is
disabled, and asecond-level cache must
be disabled as well. The PWT bit has no
effect on the internal cache because it's
always write-through. It's provided to
selectively force write-through operation on an external write-back cache.
Cache-Support Functions
Minor changes to the 80386 architecture were made to support the cache facilities. Two reserved bits of each memory-page-table entry were redefined to
control cacheability characteristics on a
per-page basis. When the PCD bit for a
page is cleared, internal caching of data
from that page is allowed. If the bit is
set, internal caching is disabled. On
each external memory access, the states
of the PCD and PWT bits for the referenced page are copied to external pins.
Off-chip logic can monitor these pins to
control the write-back policy of an external second-level cache. The internal
cache ignores PWT since all writes are
write-through.
Two new input pins control internal
cache operation. When acache miss occurs, the 80486 tries to fetch the required data from external memory. As
the data is returned, the chip tests the
KEN# pin. If KEN# is negated on the
first transfer cycle, the value fetched
bypasses the on-chip cache and is processed directly, regardless of the state of
the PCD bit. If KEN# is asserted, the
memory cycle is transformed into a
four-word burst transfer to fill the cache
line. Asserting the FLUSH# input pin
invalidates all internal cache tags.
The cache controller implements
streaming and wraparound burst transfers for instructions and data. The first
memory word returned contains the
value needed by the unit that initiated
the transfer; this value is passed to and
digested by the requesting unit as soon
as it arrives. The 80486 retrieves ensuing words in an order that ensures optimum use of 64-bit-wide interleaved
memory systems, and it stores them
temporarily into a four-word staging
register. If external logic indicates that
all four words fetched are cacheable,
the cache is updated. Otherwise, the
holding register is abandoned without
affecting the cache.

Figure A: The timing for amaximum-speed burst transfer. This four-word
transfer requires only five clock cycles; the fastest possible nonburst cache-line
fill requires eight cycles.

Figure B: System logic first asserts AHOLD (address hold); then the 80486
disables its address outputs on the next clock cycle. System logic then drives the
address on the 80486's address pins and asserts EADS# (external address).
If the supplied address matches the cache tags, the 80486 invalidates that
cache line.
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1Full Megabyte RAM
100% GREATER!
How can Northgate

afford to offer a

32 Mbyte Hard Drive
50% LARGER!

286/12 with 32MB hard drive and one full megabyte
of RAM when Dell's newest Series 210 system, for the
same money doesn't match up?
Maybe it's the high cost of color advertising. We

12 MHz Processor Speed

use two colors and pass the savings on to our

$16990°

customers. Would you rather get more computer for
the money...or be entertained with color pictures?

Here's afresh idea...

Make Northgate and

Dell's money-back guarantee program meaningful:
Order from both companies.

BUYER'S SCORE SHEET.

30 days later send back the loser.

Read the Specs. Check the Leader.
Total the winning checks and make your decision.

Or keep life simple and place your order with
Northgate. Odds are it's the one you'll keep anyway.
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NORTHGATE
COMPUTER
SYSTEMS
Northgate Computer Systems, Inc.
13705 First Avenue North
Plymouth, Minnesota 55441

Phone Northgate for full details and pricing

800-548-1993
Canada Toll Free Order Hotline: 800-338-8383
VISA*
I

TeleCherit

FINANCING: Use the Northgate "Big N" revolving credit card instead of
tying up visa or MC credit. Millions in financing available, easy to qualify.
OR...Lease Northgate with up to five-year terms. Ideal when cash flow is
important. Phone for details.
Northgate. 212 Microstation. and OMNIKEY/102 are registered trademarks of Northgate
Computer Systems. Inc. 01989.
01989. Northgate. OMNIKEY/ I
02, OmniKey PLUS, and the Northgate 'N' logo are trademarks
of Northgate Computer Systems. Inc. All other product and brand names are trademarks and
registered trademarks of their respective companies.
Prices and specifications are subject to change without notice. Northgate reserves the right to
substitute components of equal or greater quality or performance. All items subject to
availability.
Northgate offers flexible purchase plans including alease program to fit your individual
financing needs.
PS. Ask about OmniKey PLUS, the new Northgate Keyboard designed the way you want!

Standard
Features

DELL

Processor

12.5 MHz 80286

Memory

5I2K

Video Interface

16 Bit Built-In
(Factory Fixablel Only

v

NORTHGATE

y

12 MHz 80286
One Megabyte
16 Bit Add-on
(On-Site Fixable)

Display

12" VGA Mono .31 DP

12"VGA Mono .31 DP

Floppy Drive

One - 1.2 or 1.44

None - 1.2 or 1.44

Std. Hard Drive

20 Mbyte

32 Mbyte RLL

Hard Drive Type

IDE Built-In

Can use -RLL. MFM,

I/O Capabilities

2 Sen, IPP

2 Ser. 1PP

Keyboard

"Mushy Touch" 101

Famous OmniKey/102

Software

Diagnostic

On-Line Help. MS-DOS

Capacity
IDE, ESDI

Space Saver Case

15W. 15" L. 4"H

14.5W I6.5"L. 5.511

Moneyback

30 Days

30 Days

Period
Warranty

1Yr. Parts & Labor

1Yr. Parts & Labor

Phone Tech

Unlimited, Toll Free

Unlimited. Toll Free

Standard Daytime. Eve

24 Hm. All Day Every

Standard Daytime. Eve

24 Hrs. All Day Every

Total

$1,699

$1,699

SCORE

DELL

Support
Hours Open Sales
Hours Open Tech

And the winner is...

Circle 257 on Reader Service Card

Day -Effective 9/1/89
Day -Effective 9/1/89

NORTHGATE
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Microcomputer News
On-Line
In this fast paced industry, can
you afford to wait aweek or a
month for information that may
affect you today?
MicroBYTES Daily is an electronic news service covering the
latest developments in the microcomputer industry. If it concerns
MS DOS machines, Macintosh,
Unix workstations, Amigas, Atari
STs, peripherals, networks or
software, you will find it in
MicroBYTES.
Fast and Easy
Read the items as they break or
use the powerful search command to quickly locate your information. Best of all you can
download the text and print it or
use it in your favorite word processor.
Whether you are adeveloper,
marketer, or researcher, you need
reliable information and you can
count on MicroBYTES. Backed
by the combined resources of
BYTE Magazine, BYTEweek,
and BIX, MicroBYTES gives
you access to our world-wide network of reporters and the integrity and experience of our editorial
staff.
In your position as aleader in
new technology, you cannot afford to be just one of the crowd.
Get ahead with MicroBYTES.
Call now and subscribe today.

FIX
One Phoenix Mill Lane
Peterborough, NH 03458
1-800-227-2983
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Table 2: The 80486 includes six new instructions not present in the 80386.
The last three are new instructions to help maintain the cache state.
80486 INSTRUCTION SET ADDITIONS
Instruction

Mode

Function

BSWAP

A/S

Swaps byte order within 32-bit register; simplifies sharing of
big-endian databases.

XADD

A/S

Performs atomic exchange-and-add to memory operand;
retains original value.

CMPXCHG

A/S

Performs atomic compare and conditional exchange with
memory-based operand.

INVD

S

Invalidates full instruction/data cache.

WBINVD

S

Invalidates cache; signals secondary cache to write back
dirty cache lines.

INVLPG

S

Invalidates matching TLB entry,

if

present.

A = application-level software; S = system-level software; TLB=translation look-aside buffer

gram fetches, and most of the remaining
data transfers are reads. A cached system
satisfies most fetch and read cycles internally, so they don't appear on the bus.
All 80486 writes, on the other hand, pass
through to the external bus, so the majority of the bus traffic is outbound.
To decouple write operations from the
performance of external memory systems, the 80486 contains four internal
write buffers. If the external bus is busy,
data writes simply save their data and
destination addresses in the write buffer
and complete in asingle clock cycle. If
all four buffers are in use, the instruction
stalls. (The MIPS Computer Systems
R3000 family has asimilar facility but
requires external write-buffer chips.)
As a further performance enhancement, Intel recommends that memory
systems latch the write data and address
information externally and implement a
delayed write-memory cycle to free up
the address and data buses as quickly as
possible.
New Instructions
The 80486 includes six new instructions
that are not present in the 80386 (see
table 2). Three new protected-mode instructions help maintain the cache state:
INVLPG (invalidate the translation
look-aside buffer [TLB] entry), INVD
(invalidate data cache), and WBINVD
(write back and invalidate data cache).
The latter two are identical from the
80486's perspective, since the on-chip
cache never contains dirty data to be
written back. The only difference be-

tween them is that the second form asserts an output signal to control optional
external write-back caches.
Two previously reserved bits in control register 0have been defined to globally enable the cache replacement and
write-through facilities. Three new 32bit test registers have also been added, to
let the operating system test operation of
the cache tag and data memory blocks.
Two new instructions support multiprocessing systems. The CMPXCHG
(compare and exchange) and XADD (exchange and add) instructions perform
atomic memory read/modify/write
cycles and simplify the implementation
of software semaphores in multiprocessing applications.
The sixth new instruction, BSWAP
(byte swap), reverses the byte order of a
32-bit operand. This lets the 80486 share
data structures and on-line databases
more easily with big-endian processors,
such as the 680x0 and IBM mainframes,
in coprocessing systems and networked
installations. It will also be aboon to the
execution of programs written in COBOL, still the most widely used of all
computer programming languages. COBOL uses big-endian data structures and
binary coded decimal (BCD) strings
throughout. (You can use the original
8086 XCHG instruction to reverse the
order of 2-byte operands.)
Pipeline Operations
In most RISC microprocessors, each
pipeline stage is tightly coupled to its
continued
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LOAD/ADD/STORE TIMING
Mov BX, mem

PF

D1

02

WB

Addr Read
ADD BX, AX

PF

MOV mem, BX

PF

D1

D2

D1

EX

WB

02

EX

Addr Write
Clock cycles:

I

lu

Figure 2: The pipeline stages for aseries of three single-cycle instructions. The first
is asimple load from memory and assumes acache hit; the boxes below the D2 and
EX pipeline stages show the actions of the EU and cache logic during each clock
cycle. The second instruction performs aregister-to-register add, using the justloaded data, and the third stores the result back to the same memory location. Note
that all three instructions are prefetched together, and that each spends asingle
clock cycle in each of the other pipeline stages.

READ/MODIFY/WRITE TIMING
Add mem, AX

PF

D1

D2-1

WB-1

Addr Read
D2-2 EX-2 WB-2
D2-3
Addr Write
Clock cycles:

Figure 3: A register-to-memory add instruction equivalent to the sequence in figure
2. While this form takes the same number of clock cycles to complete, it requires 4
instruction bytes instead of 10 and doesn't corrupt atemporary register.
neighbors. With few exceptions, each instruction spends exactly one clock cycle
in each stage. So in asystem with afourstage pipeline, most instructions complete in four clock cycles total. One instruction enters and another instruction
exits the pipeline during each clock
cycle.
Exceptional conditions cause the entire pipeline to stall until the condition is
corrected. The simplified nature of a
RISC instruction set and the uniform instruction encoding that this allows are
what make it possible to overlap instruction execution so efficiently. The difficulty of fitting complex instructions into
ahighly regular pipeline has been akey
justification for removing certain instructions from traditional RISC
architectures.
The 80486 design extends the concept
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of pipelining in several ways. For one
thing, the main execution unit (EU) pipeline expands to five stages: prefetch
(PF), two decode stages (Dl and D2),
execution (EX), and register-file writeback (WB). For another, the simple
lock-step progression of instructions
through atypical RISC pipeline has been
made far less restrictive. "Slip-joints"
between pipeline stages can in some
cases let ensuing stages advance while
blocking earlier stages.
The PF stage typically retrieves four
or more instructions at atime, several
clock cycles before any of them begin executing. While single-cycle instructions
pass through the pipeline much as they
would through conventional RISC designs, more complex instructions can
consume avarying number of additional
clock cycles in each stage. Interstage in-

terlocks prevent each stage from advancing unless ensuing stages will be ready to
absorb the resulting data when it arrives.
Furthermore, the 80486 operates a
second, two-stage data retrieval pipeline
in parallel with the decode and execution
stages. The data pipeline contains dedicated logic needed to compute virtual
and physical memory addresses, access
the cache, and control the external bus
interface. In some ways, the data pipeline is more intricate than that of the EU.
Many RISC processors have fourstage pipelines. The 80486 has a fivestage pipeline, with two decode stages.
The Dl pipeline stage "cracks" the
80486 encoding scheme: When a prefetched instruction is ready to begin, Dl
logic examines its op code and determines the instruction class into which it
falls. For simple, single-cycle instructions, the Dl stage determines what operation the execution stage will perform
later. Dl also determines the entry point
within amicroinstruction ROM that contains the control word for the first execution cycle. If the instruction requires a
memory-address calculation, the Dl
stage also retrieves the information
needed to compute the address and
passes it on to the segmentation unit.
The D2 stage expands each 80x86
macroinstruction into control signals for
the ALU. For single-cycle macroinstructions, this is simply a function of the
original op-code bits. The D2 stage also
controls the computation of the more
complex addressing modes.
During the EX stage of the 80486
pipeline, the ALU in the IU performs
calculations appropriate to the instruction. Unlike aconventional RISC pipeline, the 80486 may take up to several
dozen EX clock cycles to execute acomplex macroinstruction or to manipulate
complex data structures. In such cases, a
conventional microcode engine controls
the ALU. In other cases, such as memory
loads and stores, the ALU remains idle.
Finally, the WB stage, if needed, disposes of the register data and status flags
modified during the preceding EX stage.
If the current instruction updates memory, the computed value is sent to the
cache and to the bus-interface write buffers at the same time. If ahit occurs, the
cache is updated immediately so as not to
slow down the execution unit; bus-write
cycles can safely be deferred until the
bus becomes available later. Figure 2
shows the pipeline stages for aseries of
three single-cycle instructions: load,
add, and store.
The 80486's nonreduced instruction
set also supports afull range of opera-
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tions that reference memory-based operands as their source or destination. Figure 3 shows a register-to-memory add
instruction equivalent to the sequence
shown in figure 2.
For optimum performance, 80486
programs should follow the same data
alignment guidelines recommended for
80386 systems. Specifically, 32-bit (or
smaller) data objects should reside within asingle 32-bit word. If adata object
isn't properly aligned, control logic immediately initiates two successive access
cycles. This simplifies the cases in
which the object is split between separate
cache lines or when it combines cached
and noncached data.
Unaligned references still work, but at
the expense of three extra stall cycles as
the second access is performed and
mated with the first. (To optimize the
execution of virtual-mode 8086 programs, unaligned 16-bit data objects that
fit within a 4-byte address boundary
don't incur this penalty.) If any part of a
requested data object isn't present in the
cache, control logic will initiate an external memory-read cycle and insert stall
cycles as needed.
Refilling the Prefetch Buffers
As sequential instruction execution proceeds, each half of the prefetch queue periodically becomes empty. Prefetch logic
attempts to refill empty buffers with the
next sequential instruction block. If the
required instructions are in the cache,
the buffer will be refilled in one clock
cycle.
If the cache misses, prefetch logic requests aburst of instruction fetch cycles
from external memory. In the meantime,
the EU can generally keep busy for a
handful of clock cycles—Intel says about
eight—processing instructions that remain in the alternate prefetch buffer. External prefetches are performed in ascending order, with each word copied
both to the prefetch buffer and to the
cache as it's received. Thus, performance is minimally impaired, even for
external prefetches.
The instruction pipeline unit monitors
its own copy of the code-segment limit
register. Prefetch cycles that would exceed the limit are automatically suppressed, so as not to reference nonexistent memory. Attempted branches past
the end of the code segment produce
limit-check errors.
80486 Pin Functions
Figure 4shows the 80486 pin functions.
The 32-bit address bus is implemented as
30 address bits, plus four byte enables

80486 PIN FUNCTIONS
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Figure 4: The 32-bit address bus is implemented as 30 address bits, plus four byte
enables that encode the two least-significant address bits and the transfer width.
Many of the control signals and inputs are similar to their 80386 counterparts.
that encode the two least-significant address bits and the transfer width. Many
of the control signals, including M/I0#
(memory/I0), D/C# (data/control),
W/R# (write/read), RDY# (ready),
LOCK#, HOLD, and HLDA (hold acknowledge) are similar to their 80386
counterparts, as are the RESET, NMI,
and INTR inputs. The 80386 provides
dynamic bus sizing for 16-bit devices via
the BS16# (bus size 16 bits) signal; the
80486 adds aBS8# (bus size 8bits) signal as well, to support byte-wide devices. The remainder of the signals represent new features in the 80486.
Intel processors have historically required an external clock that is two or
more times faster than the processor's in-

ternal clock. The 80486 implements a
single-phase clock, so the internal and
external clocks have the same frequency.
This technique, first tested by Intel with
the 80860, should simplify system design and may make it easier to meet FCC
emissions standards.
PC Integration Improvements
A number of 80486 bus-interface facilities simplify the design of IBM-style PCs
and workstations. An extra pin for each
byte of the data bus produces and verifies
bus parity. This eliminates the need for
off-chip parity logic, saving money and,
more important, reducing delays in the
critical timing path of external memory
continued
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systems. CPU operation is unaffected
when parity errors are detected, but a
bus-error output pin is asserted.
Despite the integration of the FPU onchip, pains were taken to provide full
software compatibility. Separate inputs
reset the W and FPU individually. Floating-point errors can be reported in several ways; the simplest option simply asserts the FERR# (floating-point error)
output pin. This signal can be routed
through an external 8259A interrupt
controller, just as in prior PC designs,
before returning to the 80486 interruptrequest pin.
The 8086 physical address bus is
limited to 20 bits. Address calculations
that exceed the 1-megabyte limit overflow gracefully to produce low-order ad-

dresses. This leads to subtle incompatibility problems with the larger address
spaces of 80286- and 80386-based systems. AT-compatible systems in real
mode must currently implement an external software-controlled mask to force
address line A20 to zero. On the 80486,
this address bit can be masked internally, removing aslight propagation delay
from acritical address timing path and
ensuring that the internal cache matches
external memory. The A20M# (address
bit 20 mask) invokes this function.
The 80486 enhances the 80386 dynamic bus-sizing facility. On any memory cycle, the addressed device can indicate whether it's 1, 2, or 4bytes wide. If
it's only 1or 2bytes wide, the processor
immediately issues additional bus cycles

as needed to retrieve any required higher-order bytes. This lets the 80486 boot
itself from a single byte-wide EPROM,
simplifies peripheral interfacing, and
eliminates the external state machine required to perform byte-wide transfers on
the XT, AT, and Micro Channel buses.
The four parity bits, DPO through
DP3, serve as inputs on read cycles and
as outputs on write cycles. If parity is incorrect on aread cycle, PCHK# (parity
check) is asserted. This doesn't affect
the operation of the processor in any way;
systems that use parity will normally
connect PCHK# to NMI. PCHK# isn't
valid until the clock cycle that follows the
end of the read cycle. Because of the
cache operation and instruction prefetching, bus activity is quite decoupled from

BLOCK DIAGRAM OF THE 68040

_>

o

Instruction data bus

<1>

Instruction
cache

32-bit
address bus

Instruction
address bus
Instruction
ATC

Physical address

Integer
processing
unit

FPU

l\

\

MMU
control

_)
->

,/

Data
ATC

U

'É

8 <1 >
u)
O

32-bit
data bus

CI3

Snoop
controller
Data
address bus
C> Bus control
signals

Data
cache

Operand data bus

Figure 5: The instruction unit of the 68040 executes the same instruction set as the 68030, with perhaps afew additions to
support new hardware features. The implementation is completely new, however, with aredesigned ALU and pipeline to
decrease the average number of clock cycles required per instruction. The design increases the size of on-chip caches from 256
bytes to 4K bytes each and integrates the FPU onto the chip.
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80486 will both perform at roughly 15
VAX MIPS at 25 MHz. Each is projected
to be about three times as fast as its predecessor, providing a significant speed
increase while also reducing the system
chip count by eliminating the floatingpoint coprocessor and, in many systems,
the external cache.
Some observers question the need for
this level of performance in single-user
PCs, but among so-called "power users"
there exists an insatiable desire for
speed. More sophisticated windowing
systems and user interfaces will require
more processor performance just to keep
the system's perceived speed at a constant level.
RISC processors have made possible a
new class of workstations, including the
R2000-based DECstation 3100, the
88000-based systems from Data General, and the SPARCStation 1from Sun.
These workstations cost roughly
$10,000 for abasic configuration, which
isn't much more than a similarly
equipped 80386-based AT or Mac II, yet
they provide two to three times the performance. If you're considering switching to Unix, these RISC systems provide
amuch better price-to-performance ratio
than existing 80386- and 68030-based
computers.
The drawback has been that RISCbased workstations couldn't directly use
the existing DOS software base. DOS
emulators are available, but their inefficiency reduces performance significantcontinued
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The Motorola 68040
The 68040 will contain over 1.2 million
transistors, making it about the same
size as the 80486. Motorola says that it
will be 100 percent compatible with
existing 68000-family processors. No
specific performance figures have been
released, but the chip is said to operate at
roughly three times the rate of the 68030.
Its floating-point performance is expected to be significantly faster than the
80486's.
Figure 5 shows the block diagram of
the 68040. The IU must execute the same
instruction set as the 68030, with perhaps a few minor additions to support
new hardware features. The implementation, however, is entirely new, with aredesigned ALU and pipeline designed to
significantly decrease the average number of clock cycles per instruction. Motorola's "Product Preview" states that
the IU has been "optimized to significantly reduce the execution time of compiler-generated code." This presumably
means that the simpler instructions,
which most compilers tend to use, will be
sped up the most.
The FPU is compatible with the 68882
coprocessor, but the trigonometric functions aren't directly supported. Instead,
they are trapped and must be emulated in
software. These functions were performed in microcode in the 68882, and
since the 68040 will be able to execute
simple macroinstructions in a single
clock cycle, software emulation may be
comparable in speed to amicrocode implementation. The basic floating-point
functions that the FPU implements in
hardware will operate in fewer clock
cycles than the 68882 required, providing very good floating-point performance.
The on-chip memory management
unit is a superset of that found in the
68030. Separate address translation
caches are provided for instructions and
data, since there is a separate address
path for each.
As in the 68030, the 68040 has separate instruction and data caches. Each
cache contains 4K bytes, so the total
cache size is the same as that of the
80486. Bus snooping provides cache coherency in multiprocessor systems. The
68030 doesn't provide snooping, and its
data cache must be disabled in systems
using shared data.

RISC Meets CISC
With the announcements of the 68040
and the 80486, CISC processors have
taken a major step toward performance
levels previously achieved only by RISC
processors. This reopens the entire
RISC/CISC debate and raises numerous
questions about which processors are
likely to be successful in various market
segments.
Based on preliminary performance
claims, it appears that the 68040 and the
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instruction execution, and it's difficult to
correlate the parity error with the instruction that caused it. An external address latch can be added to capture the
address for diagnostic purposes.
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ly. [Editor's note: Some capability now
exists to convert DOS software to run on
RISC machines with the help ofa "binary
compiler." See "DOS at RISC" on page
361 for more on this subject.]
Unix Meets DOS
The 80486 provides the best of both
worlds. As a Unix engine, its performance should match that of low-end
RISC-based systems. Furthermore, the
80486 will run both DOS and OS/2 soft-

ware—within a Unix window if desired—and run it fast. This ability will be
very valuable in convincing DOS users to
move to aUnix system. If you can have
top-of-the-line DOS performance and
good Unix performance at the same
time, it's not nearly so hard to decide to
buy aUnix box.
The 68040 will also compete for the
workstation market. Although it can't
run DOS applications directly, it has the
benefit of having the largest existing base

of workstation applications software.
While 80386 Xenix systems outnumber
68000-family Unix systems, most Xenix
applications are business-oriented and
not comparable to the technical workstation applications that are the 68000's
strength. Nevertheless, the 68000 family's workstation application base is now
being rapidly ported to RISC architectures.
The 68000 family's other key software assets, the Macintosh system software and applications, are an asset only
to Apple. The future of the 68040 (and
the future of the Macintosh itself) would
be far brighter if Apple would license the
Macintosh Toolbox. The 68040 will inherit Apple's high-end Macintosh business and a68000-family compatibilityoriented segment of the workstation
business, but these markets will not approach the size of the 80386 and 80486
systems market.
Playing Catch-Up
Some RISC advocates have claimed that
CISC is doomed, since (they say) complex instructions have irregularities and
external memory dependencies that inherently limit their performance. Nevertheless, by combining afinely tuned mix
of brute force (multiple wide internal
data buses and ahuge transistor budget)
and finesse (regularized instruction
pipelining and an optimized bus interface), the architects of the 80486 and the
68040 have achieved near-RISC performance levels.
It now seems clear that CISC can catch
up to RISC performance. However, it's
important to note that this is indeed a
game of catch-up. The 68040 and the
80486 will begin volume shipments in
1990; both SPARC and MIPS chips have
been shipping with comparable performance levels for nearly two years. By
1991, a new generation of RISC chips
will be doubling the performance of current implementations, and CISC will
have to play catch-up again (probably in
1992) with the 68050 and the 80586. •
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A Virtual Crowd
Why pay money for RAM chips
when virtual memory will do?

irtual memory
gives you the ability to run programs that are
larger than the amount of
physical memory installed on
your computer. First used in
the Atlas computer system at
the University of Manchester,
England, in 1960, VM today
is almost universally available on mainframes, minicomputers, and workstations.
A distinguishing feature of
VM is its low profile—you
need not be concerned with
the details of fitting your program into memory. Contrast
this with, for example, program overlays. Overlays require you to indicate explicitly
which parts of the program
must be in memory simultaneously, and which parts are
disjoint and need not coexist.
Each time anew version of the
application is released, these
decisions must be revisited.
With aVM system, you simply build
your multimegabyte application, oblivious to the amount of memory installed on
the computer. If the computer has more
memory, the application runs faster; less
memory, and it runs slower—but it always runs, with no extra programming
required.
How is this sleight of hand accom-

ing system gets control. The
referenced code or data is
brought into physical memory
(if necessary, causing some
other part of the program to
plication
be swapped
program
to disk);
continues
the ap

plished? At any given moment during the
execution of aprogram, some portion of
it is in physical memory, and the rest is
swapped to disk. As the program executes, it continually references code and
data in other parts of the program. If the
referenced code or data is in memory,
program execution continues uninterrupted. If the program references something that is not in memory, the operat-

executing, oblivious to all this
activity.
To use VM, a program
must be divided into pieces.
Individual pieces of the program can be either in memory
or swapped to disk at any
given time, and the VM subsystem of the operating system must keep track of each
piece. If the pieces are variable in size, they are called
segments, and they usually relate in some way to the organization of the program (in the
simplest case, the program
has one code segment and one
data segment). If the pieces
are always the same size, they
are called pages. In either
case, hardware assistance is required to
enable the VM system to bring referenced pieces into memory without the
knowledge of the application program.
It's generally accepted today that paging
offers performance benefits over segmentation, and most commercially available VM systems offer some form of demand-paged VM. The term demand
continued
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aging means pages are brought into
nemory as they are referenced, as op)osed to anticipatory paging, in which
he VM system attempts to predict the
)ages that aprogram will need next.
A VM system is aclearly delineated
subsystem of an operating system. The
VM system allocates and frees memory,
naintains the data structures necessary
o perform the virtual-to-physical-adIress translation, and brings program
)ieces into memory as they are refer-

enced. VM can, of course, be implemented for both single-tasking and
multitasking operating systems, and it is
essentially the same in either environment. The only additional consideration
required for multitasking is separate
tracking of the virtual address space for
each process, to implement working set
management at the process level.
The following two articles discuss the
details of VM implementations on 80386
and 80486 systems and on the Macin-

tosh. The first discusses how Intel's
hardware has evolved to make demand
paged VM possible. The second describes how Macintosh System 7.0 implements VM while maintaining
compatibility with applications written
before VM was even considered for the
Mac. The arrival of VM on the two most
popular computing architectures signals
another important advance in the capabilities of personal computers.
—Robert Moote

Virtual Memory:
The Next Generation
Intel's 80386 and 80486 microprocessors
bring demand-paged virtual memory to your desktop
Robert Moote

A

lthough noted primarily for
their raw power, Intel's 32-bit
processors also give you the
ability to address more memmy than your computer contains. This
.:apability is a result of their built-in
lardware support for VM.
Software support is also required to
movide demand-paged VM on 80386
and 80486 machines. You can currently
find VM implementations in 80386-spe:ific versions of Unix and Xenix, and in
Phar Lap Software's 3861DOS-Extendu% Future versions of OS/2 will also sup'on demand-paged VM.
Hardware Roots
[BM based its original PC on the Intel
3088, avariant of the 8086 microprocessor. When Intel introduced the 80286, it
milt in hardware support for segmented
VM. Thus, the 80286 has two modes of
3peration: real mode, in which it looks
tike afast 8086 to ensure backward compatibility with DOS, and protected
mode, which provides (among other
things) the hardware support necessary
to build a segmented VM system. With
the 80386, Intel added hardware paging
support and 32-bit operation. Recently,
Intel introduced the 80486, which, from
asoftware point of view, is largely afast
80386 (see "Revenge of the CISCs" on
342
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page 323). Anyone with an 80286-,
80386-, or 80486-based PC has the hardware capability to run VM programs.
Unfortunately, DOS remains an 8086
operating system and must run in real
mode, where all the VM hardware support provided by the 80286/80386/80486
is disabled. When 80286 and then 80386based PCs were introduced, developers
quickly made versions of Xenix and Unix
available, providing 80286 machines
with segmented VM and 80386 machines with paged VM. OS/2 also implements VM (see the text box "VM Under
OS/2" on page 344), but it is restricted to
segment swapping because OS/2 is an
80286-specific operating system. 80286and 80386-specific DOS extenders have

A

nyone

with an 80286, 80386,
or 80486 PC has the
hardware capability to
run VM programs.

also been available for years. In additior
to being able to run large programs undet
DOS, these extenders usually suppori
VM. (0S/2 and Unix also provide support for large programs, but they do not
have the ability to run DOS program
larger than 640K bytes.) As with Unix.
the 80286 DOS extenders provide segmented VM, and 80386 DOS extender5
support paged VM. (For more on Uni;
VM systems, see the text box "VM ir
Unix" on page 348.)

80386/80486 Memory Architecture
The 80386 and 80486 microprocessor
provide hardware support for both segmentation and paging when the processoi
is executing in protected mode. As thc
term implies, this mode also provide
memory-protection benefits.
The design outlined here uses thc
hardware segmentation facilities for program protection, and the paging facilitie
for VM. This division of labor is acornmon choice in a combined paged/segmented architecture.

Segmentation
80386 and 80486 programs are dividec
into segments; at aminimum, aprograir
has one code segment and one data segment. Code segments can't be modified.
and data segments can't be executed
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This allows easy detection of acommon
class of programming errors. Each segment has alimit, and any attempt to access code or data beyond the segment
limit is prohibited.
A program segment on the 80386 or
80486 has its own base address, segment
limit (its length), and protection information (whether it is acode or data segment, whether it is read only or read/
write, and so on). This information is
contained in either a global descriptor
table or a local descriptor table maintained by the operating system. Each entry, or segment descriptor, in the GDT or
the LDT identifies one segment.
When aprogram references amemory
location, it's always alocation within a
segment. Usually the segment is implied;
that is, it's alocation within the current
code or data segment for that program.
The 80386 and 80486 processors contain
segment registers that are loaded with
values—called segment selectors—that
select aspecific entry in the GDT or the
LDT. The program can then reference
memory as an offset within the selected
segments and need only reload the segment registers when it's necessary to address adifferent program segment. (For
programs written in a high-level language, the program segmentation and the
loading of segment registers is handled
entirely by the compiler, so you need not
even be aware of it.)
A segment selector, plus an offset
within the segment, is referred to by Intel
as alogical address. (The logical address
is called avirtual address on most systems because it's the address that the application program sees.) This logical address is converted by the processor's
segment-translation unit into alinear address. The linear address is equal to the
base address of the segment (obtained
from the segment descriptor) added to
the segment offset (see figure 1).
Because it would be expensive to read
the segment descriptor in the GDT or the
LDT for each memory reference, the
processor caches the descriptor in an internal register whenever asegment register is loaded with a segment selector.
This allows the translation operation depicted in figure 1to be performed efficiently.
Paging
The 80386 and 80486 processors have
32-bit internal and external address
buses. The maximum size of both virtual
and physical memory is therefore 4gigabytes. The physical memory on the system is divided up into 4K-byte pages,
continued

SIMPLIFIED
PAGE TRANSLATION

SEGMENT
TRANSLATION
48-bit logical address
16-bit
segment
selector

--I

32-bit linear address
20-bit
virtual page number

32-bit
offset

Segment
descriptor

32-bit
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12-bit
offset

Page
translation
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Global (local)
descriptor table
20-bit
physical page number

32-bit linear address

12-bit
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32-bit physical address

Figure 1: The segment selector points
to the entry in the descriptor table that
contains the base address of the
segment. When added to the offset, this
produces the linear address.

Figure 2: The 12-bit offset provides
the range needed to address any location
in a4K-byte page.

PAGE TRANSLATION
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Figure 3: The 20-bit virtual-page number actually consists of two 10-bit fields;
the page-directory index and the page-table index. The most frequently accessed
page-table entries are cached by the processor to optimize the translation process.
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VM under OS/2
Julie Anderson

B

ecause OS/2 was originally designed for the 80286, its use of virtual memory is restrained by the capabilities of the 80286 hardware. Thus,
you can run one highly restricted DOS
application in real mode, and multiple
segmented 16-bit applications. The latter can address up to 16 megabytes of
physical memory and 1gigabyte of virtual memory. Two years after the release of OS/2 1.0, Microsoft is completing work on its 80386 version, presently
called OS/2 for the 386. Microsoft expects to release the Software Development Toolkit for this product at the end
of this year, with the production release
following in the first half of 1990.
OS/2 for the 386 is the OS/2 everyone's been waiting for. It will support
applications written to the 32-bit flat address space of the 80386 and will let
multiple DOS applications execute concurrently with both 16- and 32-bit applications. OS/2 for the 386 will also use
demand paging to simplify and expedite
memory management and swapping.
The 80286 Blues
Microsoft originally chose to write to
the 80286 environment because of the
80286's large installed base. Although
alogical decision, it required Microsoft
to face some serious hardware limitations in providing compatibility for
DOS applications. The 80286 architecture supports 8086 (and 8088) DOS applications in real mode only, and it is
designed to run either in real mode or
protected mode, but not to multitask applications running in both modes. (To
switch from real to protected mode, you
set the protection enable bit in the machine status word, but to switch from
protected to real mode, you must reset
the system.)

with pages aligned on 4K-byte address
boundaries. Thus, you can think of the
physical memory on the computer as an
array of pages starting at physical address 0. Pages are not related in any way
to the organization of the application program; instead, they are used for memory
management and implementation of VM.
Actual memory pages in the computer
are referred to as physical pages (often
called page frames). For example, on a
PC with 2 megabytes of memory, there
344
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Faced with these design deficiencies,
Microsoft built the compatibility box—
where one DOS application could run in
real mode—and developed a faster
method for switching from protected to
real mode.
Unfortunately, Microsoft had to pass
on the hardware restrictions to the end
user. Because most DOS applications
write directly to video memory, acompatibility-box application must suspend
execution when switched to the background so that its video output will not
be mixed with the video output of the
current foreground task. This means
that communications programs cannot
run in the compatibility box because
they will lose interrupts when suspended in the background. Moreover, an application running in real mode can write
freely to the lowest megabyte of memory, asituation that makes it impossible
for the operating system to protect other
applications—including itself—from
corruption. It's possible for an application running in the DOS compatibility
box to hang or crash the system.
Virtual 8086 Mode
Virtual 8086 mode on the 80386 solves
all these problems. OS/2 for the 386 can
create multiple, 1-megabyte virtual address spaces in which DOS applications
can run in protected mode while supporting real-mode-style addressing
(segment:offset pairs). OS/2 for the 386
will use this mode of addressing to run
multiple DOS applications concurrently
with 16-bit and 32-bit protected-mode
applications. Each application has its
own logical copy of the lowest 1megabyte of memory. An application running in virtual 8086 mode that writes
directly to video memory can continue
to execute when switched to the back-

are 512 physical pages. Pages allocated
to a program are called virtual pages.
The maximum number of both physical
and virtual pages in the system is
1,048,576 pages, or 4gigabytes of memory. (A multitasking system can support
a larger system-wide virtual address
space by maintaining separate page
tables for each process in the system.) As
apractical matter, the physical memory
on a PC is much less than 4 gigabytes.
While the virtual address space can be

ground because it's writing to its logical
copy of video memory. Changes made
to an application's logical address space
won't affect either the operating system
or applications, which have their own
versions of the same logical memory
addresses.
In addition, the 80386 quickly
switches into and out of virtual 8086
mode on atask-by-task basis, depending
on the value of the TM86 flag in the
Task State Segment. On an interrupt,
the 80386 switches out of virtual 8086
mode, meaning that device drivers can
exist outside the application's address
space. OS/2 for the 386 uses this feature
to map out device drivers—including
network software—thus leaving as
much as 600K bytes for the DOS application. In contrast, OS/2 1.1 gives the
DOS application only 500K bytes. Although DOS applications that reprogram the hardware (e.g., some backup
utilities) are still forbidden, any program that runs under an 80386 control
program like DESQview or Windows/386 should run successfully
under OS/2 for the 386.
Demand Paging
OS/2 for the 386 maps the application's
logical addresses to physical memory
addresses using the 80386's paging
hardware, which divides the machine's
physical memory into a series of 4Kbyte page frames. The operating system
assigns a page of virtual memory to
each 4K bytes of an application's logical
address space. Pages don't have to be
contiguous in memory; OS/2 for the
386 keeps track of the location of an application's pages through entries in the
page tables.
Demand paging, which the 80386
supports in protected mode as well as

much larger than the available physical
memory, it, too, is limited—in this case
by the available disk space—because virtual pages must be kept either on disk or
in physical pages.
The segment-translation logic yields a
32-bit linear address. The page-translation logic translates this linear address
into the physical address that the processor places on the external memory bus
(see figure 2for asimplified view of this
process). The linear address contains a
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virtual 8086 mode, makes memory
management on the 80386 faster and
simpler than on the 80286. On the
80286, OS/2 allocates memory in variable-size segments, and then must track
both the physical location and the size of
an application's segments. As applications are loaded, grown, shrunk, and
terminated, many variable-size segments are allocated and freed. Physical
memory becomes fragmented, and
OS/2 may need to move segments to
free up enough contiguous memory to
satisfy an allocation request. When
physical memory is exhausted, OS/2
chooses a segment to swap to disk. It
may need to rearrange segments in the
swap file to free up enough space to
write the segment. Later, when an application references the swapped segment, OS/2 must again find an appropriately sized area of physical memory
into which it can read the segment from
the disk.
On the 80386, the 4K-byte page
frame removes much of the complexity.
With this fixed-size memory-allocation
unit, neither physical memory nor the
swap file becomes fragmented, and
moving pages is never necessary. Like
segments on the 80286, developers can
designate memory blocks in OS/2 for
the 386 as "discardable." In this case,
the page is not swapped; its space is
merely reused.
Working hand-in-hand with the operating system, the 80386 hardware is optimal for demand paging. The 80386
speeds page lookups by caching onchip, in the translation lookaside buffer, which contains the page-table entries for the 32 most recently accessed
pages. When an application reads or
writes to apage, the 80386 sets the accessed bit in the page-table entry. This

12-bit offset (2' 2 equals 4096, the page
size) and a20-bit virtual-page number.
The processor looks up the virtualpage number in page tables maintained
by the VM system. This process generates a 20-bit physical-page number.
When concatenated with the offset, the
result is the physical memory address.
For example, if virtual page 8(linear addresses from 32K to 36K) is mapped to
physical page 1(physical addresses from
4K to 8K) in the page tables, then the lin-

helps the operating system determine
which of the pages have been accessed
recently.
On the 80386, attribute bits in pagetable entries (similar to segment management on the 80286) indicate whether
or not the page is present in memory and
the types of accesses that are valid. To
deny write access to apage, the operating system can reset the read/write attribute bit; application code is customarily
marked read-only.
One additional attribute bit in the
80386 is the dirty bit. The 80386 sets
this bit whenever the application writes
to the page. The operating system can
test this bit to determine whether or not
apage should be written to disk. If the
page already exists in the swap file and
it hasn't changed, it can be discarded. In
addition, for a page that isn't present,
the operating system can use the other
31 bits of the page-table entry (all bits
except the present bit) to store the disk
address of the swapped page. Although
it's fairly safe to assume that OS/2 for
the 386 will exploit the 80386 hardware, Microsoft has not announced
what use, if any, OS/2 for the 386
makes of these attribute bits.
Flat Address Space
OS/2 for the 386 supports the flat, or
linear, address mode of the 80386,
which allows an application to specify a
segment selector and a32-bit offset. In
this mode, the 80386 supports 4 gigabytes of physical memory and 64 terabytes of virtual memory. Both 16-bit
and 32-bit applications will run concurrently. To accomplish this, OS/2 for the
386 will add a dynamic link library
(DLL) with anew set of application-programmer-interface calls. Those OS/2
API calls that reference 16-bit seg-

ear address 33K (00008400 hexadecimal) maps to physical address 5K
(00001400 hexadecimal); the 20-bit virtual-page number 8is mapped to the 20bit physical-page number 1.
Figure 3 shows the page-translation
process in more detail. The 20-bit virtual-page number is composed of two 10bit fields: a page-directory index and a
page-table index. The VM system maintains one page directory and multiple
page tables. The page directory and page

ment:offset addressing will be replaced
with a 32-bit version. Because both
APIs are provided in DLLs, an application simply loads the appropriate library
to run.
Although a16-bit application asks the
operating system for memory in terms
of segments, OS/2 for the 386 translates
the request into the corresponding number of pages. Although their addressing
schemes may be different, concurrent
16-bit and 32-bit applications can communicate with each other using the
usual interprocess communications
mechanisms, including shared memory; each application will simply use
different API calls to reference them.
OS/2 for the 386
Although it's been a long wait (and it
isn't over yet), OS/2 for the 386 will, by
exploiting the capabilities of the 80386,
address the current complaints against
OS/2. More than one DOS application
will run with true concurrency.
An efficient memory page-swapping
technique will reduce the amount of
physical memory you need to add to the
system for acceptable performance.
Most important, having access to the
80386's flat address space may entice
developers to port applications from
other unsegmented architectures, opening up the potential for anew class of
OS/2 applications.
Julie Anderson, former editor of PC
Tech Journal, has an M.S. degree in
computer science from Johns Hopkins
University and 14 years' experience as a
systems developer. She is manager of
Standard Components and Tools at
RoadNet Technologies (Baltimore,
MD). She can be reached on BIX do
"editors."

tables are 4K bytes in size, each containing 1024 32-bit entries. Each entry in the
page directory contains the physical address of apage table. Each entry in apage
table contains the address of a physical
page. Thus, the page-translation logic
uses the page-directory index to obtain
the address of the appropriate page table,
and it uses the page-table index to look up
the address of the physical page.
The contents of apage-table entry for a
continued
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Figure 4: Twelve bits in the page-table entry provide information about the page to the processor and to the VA/1 subsystem of the
)perating system. Four bits on the 80386 (2 on the 80486) are unused and reserved.
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page present in physical memory are
shown in figure 4. The 20-bit physicalpage address leaves 12 bits available for
additional information. Bit 0is the present bit; it indicates whether the page is in
memory or swapped to disk. For present
pages, bits 1and 2are used for page protection; they mark a page either read
only, read/write, or supervisor access
only. Bit 5—the accessed bit—is set by
the processor each time the page is accessed, and bit 6—the dirty bit—is set
when the page is modified. The dirty bit
and accessed bit are crucial for the implementation of VM. Bits 9 through 11
are available for use by the VM system,
and the remaining 4bits are reserved in
the 80386 for use in future processors.
Two of those 4bits (bits 3and 4) are used
in the 80486 processor to control memory caching at the page level.
If apage is marked "not present" (the
present bit is 0), the VM system can use
all the other 31 bits in the page-table
entry.
The page-translation process appears
expensive, since it involves two memory
accesses—one to the page directory and
one to the appropriate page table—to obtain the address of the physical page. The
80386 or 80486 processor therefore
keeps afour-way set-associative cache of
recently referenced page-table entries.
This cache is called the translation lookaside buffer. Since programs tend to exhibit localized referencing behavior,
most page references result in ahit in the
TLB. Thus, extra memory references are
usually not required to obtain the needed
page-table entry. Normally, software
can ignore the operation of the TLB.
However, VM system software must
flush the TLB after making changes to
the page tables to ensure no stale pagetable entries remain.
The combined effects of segment
translation and page translation are
shown in figure 5, which demonstrates

one possible mapping for asegment five
pages (20K bytes) in size. In this example, the segment base address is aligned
on a page boundary, and the segment
spans exactly five virtual pages. Note
that the segment is contiguous in the linear address space; this is mandatory.
The five virtual pages are mapped by the
page-translation logic to five noncontiguous physical pages.
VM Management
The job of aVM system is to allocate and
free VM for use by programs, write virtual pages to a swap file on the disk if
there are too many virtual pages to fit in
physical memory, and bring pages back
into memory as page faults occur, so the
program can continue to execute. This is
primarily abookkeeping job. Part of this
job requires the use of an algorithm that
decides which page is to be replaced
(swapped to disk) when apage fault occurs and aphysical page is required to
bring the referenced virtual page into
memory. The choice of this algorithm
can have considerable impact on the performance of an application program.
The VM system must maintain the
data structures (the CDT, the LDT, and
the page tables) so the processor can do
address translation. It must also keep any
additional information required to perform the rest of its tasks.
VM Data Structures
The VM system must keep track of free
(unused) physical memory. Since pages
are afixed size and need not be contiguous (because contiguity is preserved in
the linear address space, not the physical
address space), this is atrivial task. A
one-way linked list of free physical pages
is all that is necessary.
When a segment is allocated or extended, it requires acontiguous region in
the 4-gigabyte linear address space (see
figure 5). The VM system must therefore
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keep track of allocated and free regions
in the linear address space. This is most
efficiently done by means of abit map,
one bit for each page in the linear address
space.
The VM system must also maintain
certain information about pages in memory (see table 1) and pages not in memory
(see table 2) in the page-table entry.
When avirtual page is marked "not
present," there are 31 bits available for
use by the VM system in the page-table
entry. However, if the page is present,
only 3bits are available. It's possible to
maintain all the information listed in
table 1in one 32-bit page-table entry if
(a) just the accessed bit and the dirty bit
are used for the page-replacement algorithm, (b) in-memory pages don't need
an address in the swap file, (c) no process
ID is needed, and (d) statistics are not
kept on aper-page basis.
If more information is required (for
more sophisticated swap-file management, a better page-replacement algorithm, or keeping paging statistics), the
VM system must maintain an additional
data structure in parallel with the page
tables. For example, the parallel data
structure could allocate an additional 32
bits of information for each virtual page,
so that atotal of 64 bits is available.
A virtual page marked "present"
could then use the 3VM system bits in
the page-table entry for a page-locked
flag, asystem-page flag, and amappedpage flag. The parallel data structure
might contain a page-on-disk flag, a
swap-file address, page-aging information, and statistics information.
A virtual page marked "not present"
would use a present bit and a page-replaced flag in the page-table entry. The
remaining 30 bits would be available for
other information (such as atime stamp
for when the page was replaced). A page
marked "not present" would contain the
same information as apresent page in the
parallel data structure.
Handling Page Faults
A page fault occurs when areference is
made to a virtual page that is marked
"not present" in the page tables. It is the
page-fault handler's responsibility to allocate aphysical memory page, bring the
virtual page into memory, and then restart the instruction that caused the page
fault.
Usually, when apage fault occurs, all
physical pages are in use. The page-fault
handler must select avirtual page that is
in physical memory and swap it out to
disk, thereby freeing aphysical page for

Table 1: Besides address information, the VM system needs to keep track
ofpresent-page characteristics and information for the page-replacement
algorithm.
INFORMATION REQUIRED FOR PRESENT PAGES
1. The address of the physical page to which it is mapped (bits 12-31 of the page-table
entry).
2. Page-aging information, used to decide which virtual page to replace (swap to disk)
when a page fault occurs. The not-recently used (NUR) strategy needs only the
accessed and dirty bits in the page-table entry to make this choice; other replacement
algorithms require more detailed aging information.
3. A flag marking the page as locked or unlocked. Locked pages cannot be paged to
disk. This is required for operating-system pages, and sometimes for application
program pages (e.g., for hardware interrupt handlers).
4. A flag identifying the page as owned by the operating system or by an application
program. This is not always required (often it's sufficient merely to mark operatingsystem pages locked). On multitasking systems, aprocess ID may be needed.
5. A flag identifying the physical page as allocated (the usual case) or mapped. Programs
sometimes need to map a region of the physical address space to access memorymapped hardware devices. Mapped memory is not physical RAM memory, and the
VM system must be able to make the distinction so it doesn't attempt to return mapped
memory to the free physical-page list when it's deallocated.
6. A flag for whether the virtual page is also in the swap file, and if so, the address within
the swap file where it is stored. This is used to enhance system performance when the
page is replaced. If it is already in the swap file and has not been modified (the dirty bit
is not set), then the expensive disk-write operation needed to put the page in the swap
file can be avoided.
7. Optional paging-statistics information kept for performance analysis (and working set
management, in amultitasking system). Typically kept information includes the number
of times each page has been replaced, the paging rate (the number of page faults per
second processed by the system), the page-reclaim rate (the number of page faults per
second on previously replaced pages, as opposed to program pages being
referenced for the first time), and acomplete history of aprogram's paging activity.

Table 2: Swapped pages keep track of their location on disk, indicate whether
they are yet present on disk, and keep various statistics.
INFORMATION REQUIRED FOR SWAPPED PAGES
1. The address of the virtual page in the swap file.
2. A flag indicating whether the virtual page is in the swap file. In a commonly used
optimization, avirtual memory page newly allocated by aprogram is simply marked
"not present" and "not in the swap file." It's not desirable to allocate aphysical page
immediately, because programs commonly allocate large amounts of virtual memory
at atime. The first time the page is referenced, the VM system allocates aphysical page
and zeroes it. This avoids a disk write needed to put azeroed page in the swap file
when the virtual memory page is allocated, and it also avoids adisk read to bring the
page in from the swap file the first time it's referenced. The page is only allocated and
written to the swap file when (and if) it's finally swapped out to disk.
3. Additional statistics information. This typically includes aflag used to keep statistics on
the page-reclaim rate that specifies whether the page is in the swap file because it's
been replaced or because it hasn't yet been referenced by the program. More
elaborate schemes might also time-stamp the page when it's replaced, so that the VM
system can calculate the elapsed time between when the page is swapped out and the
next time it's referenced.
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rogrammers at the University of
California at Berkeley first introduced virtual memory to Unix in 1978.
The impetus was the VMS operating
system on Digital Equipment Corp.'s
VAX computer, which had the ability to
address and use 1gigabyte of memory
when it had as little as 1megabyte of
physical memory. Earlier DEC machines required that all users have separate memory (limited to 64K bytes), private to their individual processes. The
result of the Berkeley programming effort was 3BSD (and 4BSD in 1980). The
spread of BSD Unix can be attributed,
more than anything else, to this one feature. Now, all modern versions of the
Unix kernel have either swapping or
paging, which are two versions of virtual memory.
Swapping
Although in some contexts the terms
swapping and paging refer to the same
thing, in the Unix environment, swapping refers to moving entire processes in
and out of physical memory. It's obvious that if each user process is going to
be allowed to use amajor part of memory, the only way to support multiprocessing is to swap these processes out of
active memory to allow space for the
next process. Each process is brought
back into active memory when it's time
for it to continue processing. A separate
area of the disk (or aseparate disk) is reserved just for swapping. This area does
not require management by the file system, but instead is managed by the kernel, which is more tuned to the needs of
swapping.
The limitation on swapping is that a

the virtual page that is being brought into
memory.
Page-replacement strategies have been
the subject of considerable debate. Obviously, the best choice is the virtual page
that the program will not reference for
the longest time into the future. Since
programs cannot predict the future, the
page-replacement algorithm must be
based on a heuristic about typical program behavior. Any such algorithm will
occasionally make bad decisions; the objective is to select astrategy that makes
reasonably good decisions most of the
time and doesn't incur alot of overhead.

single process must always use less than
the system's physical memory capacity.
(Some memory must be held for the kernel.) However, swapping is simple to
implement and therefore requires little
operating-system overhead.
Paging under Unix
The incorporation of memory management units into most modern computers
has provided virtual addressing, anecessary element of paged virtual memory. The virtual address space is divided up into units called pages. If the
operating system takes advantage of
these facilities, it will properly handle
page faults by moving virtual memory
in and out of active memory as required.
Since apage is smaller than the process
or its data area, there is afiner control
of memory. Only parts of a process
need to be moved out to storage, not the
whole process. There can be enough of
it left in physical memory to continue
the process while the data and nonactive
sections of the program are moved back
and forth between active memory and
storage.
Because pages are afixed size, the
memory management at the page level
doesn't relate to what the memory is being used for. The operating system can
determine what aparticular area of
memory is being used for by looking at
the structure of the executable file or
process. Pages can be grouped into logical segments for each kind of use. Memory management at this level can relate
to what the memory is being used for, as
well as which memory is least-recently
used. All processes and their data can
be handled similarly, with the exception

Perhaps the most popular algorithm is
least-recently used (LRU) replacement.
This strategy selects for replacement the
page that hasn't been referenced for the
longest time. This is based on the heuristic that the recent past is agood indicator
of the immediate future. Supporting this
are common program constructs such as
looping, subroutine calls, stacks, and repetitive array traversals.
Implementation of a full LRU algorithm requires time stamping apage each
time it is referenced. This support iS not
provided by most hardware (including
the 80386 and 80486). Thus, an approxi-
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more vulnerable to replacement. When a
page is brought into memory, it's given
an initial frequency count at the midpoint of the possible range of frequencycount values.
of the Unix kernel. The kernel serves all
other processes and therefore must reside in physical memory at all times.
So, even with virtual memory, the physical memory must exceed the size of the
kernel. With some of today's kernels in
excess of 2megabytes, this is not atrivial requirement.
Mach to the Rescue
The Mach kernel (from Carnegie Mellon University) solves many of the memory problems that are inherent in standard Unix schemes. Mach doesn't
require device drivers to be linked into
the kernel, and therefore the kernel is
much smaller.
Mach splits the concept of aprocess
into two elements, tasks and threads. A
task provides the physical environment
to its threads. A thread can be created or
destroyed, or started or stopped without
adversely affecting its task. By having
the operation of device drivers incorporated into threads of the kernel task,
drivers are loaded into physical memory
only when needed.
Mach's virtual memory implementation is significant. It's object-oriented, it
has hooks for the implementation of virtual memory concepts at the user level
rather than just at the kernel level, and it
uses copy-on-write algorithms for efficiency. A task can allocate and deallocate
arbitrary regions of virtual memory and
change the protections and inheritance of
allocated regions. Mach's virtual memory runs on both paged and unpaged
memory management hardware. From
the start, Mach was designed for undefined parallel-processor machines; it is
building memory management for the

mation of an LRU algorithm is usually
selected.
LFU Page Replacement
One common approximation to LRU is
least-frequently used (LFU) replacement. This scheme maintains afrequency count of references to each page. The
page tables are scanned periodically, and
the frequency count for each page that
has been accessed is incremented (the
scan also clears the accessed bit for each
page, so the next scan will have fresh information available). The page with the
lowest frequency count (the LFU page) is

computers of the future.
This hardware independence makes
Mach an attractive design for developers. However, it has only been fully implemented on the NeXT Computer.
(There are other implementations under
development.) Mach is most significant
as the guiding light for future Unix kernel design. It is influencing the designs
of the OSF and AT&T Unixes (see
"Mach: The Model for Future Unix" on
page 411).
Designs of the Future
Virtual memory methods are particularly valuable to Unix developers. Because of the wide spectrum of Unix platforms, it's important that they appear
identical to all the applications that run
across them. Particularly now that Unix
network nodes are so varied, standards
need to be established to which all
members of the network adhere.
The future designs of Unix systems
will include vagrant processes or tasks
moving around from server to server as
the needs of the task change and the resource loads vary. Virtual memory in
Unix will no longer pertain to physical
memory and devices close at hand, but
will extend to all resources in the network. The network will become one
large virtual machine with aggregate resources beyond those of any single machine of today. The implementation and
standardization of virtual memory
methods is crucial to the designs of future Unix systems.
Ben Smith is a BYTE technical editor.
You can contact him on BIX as
"bensmith."

selected for replacement.
Two problems with this algorithm are
that pages that are used heavily during
the program initialization phase tend to
remain in memory even after initialization is completed, and apage is vulnerable to replacement immediately after it is
brought into memory (because its frequency count is 1, and all other in-mcmory pages may have been referenced
more than once). A refinement of this algorithm increments the frequency count
if the page is accessed, and decrements it
if the page is not accessed, so that pages
no longer being used gradually become

NUR Page Replacement
The not-used-recently (NUR) approximation to LRU is attractive because of its
low overhead and its ability to make surprisingly good choices, considering the
small amount of information on which its
decisions are based. This algorithm uses
the accessed and dirty bits maintained
for each page to choose a page for replacement. When a program is first
loaded, none of the pages has been accessed or modified. As program execution proceeds, code pages are accessed,
and data pages are accessed or modified
(marked dirty). Based on the values of
the accessed and dirty bits, each page is
placed in one of four categories, as
shown in table 3.
The lower the category apage falls in,
the more attractive the page is for replacement. The ordering of the categories is based on the heuristic that pages
that haven't been accessed aren't likely
to be needed in the near future. It is also
based on the observation that unmodified
pages are more attractive for replacement
than dirty pages, because unmodified
pages need not be written out to the swap
file. Since there are typically many pages
in each category, the algorithm performs
a circular scan of the linear address
space, starting with the page immediately following the last page swapped, and
selects the earliest occurrence of the lowest category encountered.
As program execution proceeds, most
pages tend to fall into categories 2and 3,
and the VM system loses the ability to
make good choices. Therefore, the VM
system periodically scans all the pages
and clears the accessed bit for each page.
This resetting of the accessed bits explains how pages fall into category 1
(modified but not accessed), which
otherwise would describe an unrealistic
situation. Immediately following the
page-table scan, all pages are vulnerable
to replacement; but not for long, as actively referenced pages quickly are
marked as "accessed" again.
The Page-Swap File
Virtual pages that are not in physical
memory are kept in apage-swap file on
disk. Since pages are of fixed size, you
can think of the swap file as an array of
virtual pages. In the simplest case, the
swap file is always as large as the virtual
continued
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Table 3: When aprogram
references aphysical page in a
not-used recently (NUR) system,
its accessed bit is set. If the
program writes to the page, its
dirty bit is set. Pages in category 0
are the ones first swapped to disk.
NUR PAGE-REPLACEMENT
CATEGORIES
Category

o

Accessed

Dirty

o

o
o

o

2
3

address space, and there is aone-to-one
correspondence between virtual pages
and their addresses in the swap file. The
virtue of this design is its simplicity,
along with the fact that a swap-file address need not be kept with each virtual
page, reducing the overhead for data
structures. The primary problem of the
design is its consumption of disk space.
Since programs often allocate huge
amounts of VM, the disk space required
may be prohibitive. For some operating
systems, aswap-file region of fixed size
is allocated on the disk when the system
is configured. The decision of how large

to make the swap file limits the maximum size of the virtual address space,
thus determining the largest program
that can be run.
Disk space is often aprime consideration on personal computers. Thus, it's
often desirable to keep the swap file
smaller than the virtual address space
and to dynamically increase the size of
the swap file as the program runs. This
eliminates the one-to-one correspondence between virtual pages and swapfile addresses, however, so a swap-file
address must be kept with each virtual
page. In addition, when an application
frees virtual pages, the space allocated
to them in the swap file must be reclaimed. Because of this, the VM system
must maintain adata structure for allocated and free pages in the swap file
(usually abit map, 1bit per page in the
swap file, is the best choice). So the decision to reduce the swap-file size comes at
the expense of additional VM data structures and complexity.
Swap-file management can become
complex, with many trade-offs involved.
The Bottom Line
The primary benefit of paged VM is the
ability to run large programs regardless
of the physical memory configuration of
the computer system. Secondary benefits
are the ability to place aprogram any-

where in physical memory without affecting how it executes, using fixed-size
pages to eliminate the problem of physical memory fragmentation, and the ability to keep aprogram contiguous in virtual memory without requiring contiguous physical memory.
The main cost of VM is disk space—
the portions of the program that are not
in memory must be kept in aswap file on
disk. A secondary cost is aslowdown in
the program response time due to swapping; however, you must remember that a
program large enough to require swapping couldn't run at all without VM.
With the hardware support for paged
VM provided by the 80386 and 80486
processors, this capability is now possible on personal computers. Demandpaged VM is available today on 80386s
running Unix or an extended DOS application program. With this development,
the line between high-end personal computers and low-end workstations and
minicomputers, already blurred, has all
but disappeared.
Robert Moote, vice president of software
at Phar Lap Software, Inc. (Cambridge,
MA), is the author of 3861D05-Extender
and 3861VMM. He earned B. S. degrees
in mathematics and electrical engineering from the University of Rochester. He
can be reached on BIX do "editors."

Mac VM Revealed
Virtual memory comes to the Mac: Small in scope, efficient,
transparent, and, above all, compatible
Phil Goldman

A

sMacintosh applications grow
larger and more complex, and
as multitasking permits more
than one application in memory at atime, RAM has become ascarce
and precious commodity. One way to satisfy your Mac's ever-growing appetite
for memory is to buy more. This is an expensive solution, however, and one that
is still limited by the physical design of
your computer. A less expensive and
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more elegant solution is to use your disk
drive as RAM.
Mac-Flavored VM
The Macintosh virtual memory manager
(which Iwill hereafter call Mac VM) is
included as part of version 7.0 of the Mac
System software. It allows the Mac to access up to 14 megabytes of memory using
today's 24-bit ROMs. On newer 32-bit
ROMs, it allows the Mac to address up to

1gigabyte of memory. Practically speaking though, the VM size is constrained
by how much disk space you have available; today, this is usually 300 megabytes or less, typically 40.
Mac VM runs on any Macintosh that
contains a memory management unit
(MMU). This unit is built into the Motorola 68030 CPU used in the Mac IIx,
hex, and the Mac SE/30. It is an add-on
continued
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Finding Fault
virtual memory system, memory
Inis adivided
into pieces called pages. At

is not in physical memory, then it is
contained on disk—specifically, in a
portion of the disk (often afile) known
as the backing store.
When apage fault occurs, the memory manager first frees up physical
memory space by selecting aphysical
page frame and writing the virtual page
that it contains onto the backing store. It
then reads the page data for the desired
virtual page into the frame and changes
the new page's table entry to show that
the page is in physical memory and located in the page frame stolen from the
displaced page. Likewise, the entry for
the page written to disk is updated; it is
marked "not in physical memory." Fi-

option for the Mac II, which uses the
68020 CPU.
Another requirement is a reasonable
amount of disk space for the backing
store—the disk file that stores pages not
currently in memory. You must set aside
an amount of backing store equal to the
amount of memory desired. All this
space must reside on the same disk volume, which must be aHierarchical File
System volume. You can't use an external file system, such as MS-DOS, nor a
remote one, such as AppleShare, for the
backing store.
This last restriction is necessary because Mac VM transfers to and from the
disk mostly at the driver level. Thus, any
driver that underlies abacking-store volume must support block-level reads and
writes directly to the disk. The AppleTalk filing protocol driver used by AppleShare volumes doesn't do this direct
mapping; neither do most external file
systems. Eventually, Mac VM will provide an interface to allow it to use an external file system as the backing store.
Of course, compatibility is always a
concern for any new piece of system software. Mac VM should be transparent to
typical applications. However, there are
certain types of applications that may run
into problems. For instance, applications
that access the SCSI manager directly are
not guaranteed to work. This is not a
large concern because only peripheral
utility programs would do so, and those
correctly written will access the SCSI
manager through the SCSI driver or
through their own driver if the peripheral
is not adisk; both of these methods will
work correctly.
Also, applications that alter the CPU

interrupt vectors directly will crash
under Mac VM. This, too, is aforbidden
practice (as defined by Apple's guidelines for software developers), but it may
be Mac VM that exposes the problem.
Fortunately, this practice is ancient, and
the applications that adopted it—mainly
for copy-protection purposes—have long
since ceased and desisted.
Note that both of these practices, while
strictly "illegal," will still work for
drivers. In general, the only type of code
that could possibly break goes directly
from the interrupt vectors to application
memory (i.e., the application memory
heap, the stack, or the A5 globals).

any time, some of an application 's virtual pages will be in memory; others
will be stored on disk. To make logical
memory appear larger than physical
memory, each virtual page must be distinguished by whether or not it is in
physical memory. If it is, the page-table
entry for the page contains the address
of the physical page frame.
However, if the page referred to in the
table entry is not in physical memory, a
page fault occurs, and the memory
management unit yields control to the
memory manager. This is where your
hard disk comes in. If the page accessed
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Pieces of the Puzzle
Up until the introduction of the Mac Hz
last year, no Macintosh had the MMU
built in as astandard. The MMU is necessary to implement VM efficiently and
transparently. Transparency is crucial
because of the huge existing base of software for the Mac.
Also, Mac VM's backing store can
take up a considerable amount of disk
space. For the first few years, the Mac
had little or no extra disk space. The
average amount of disk space has recently increased greatly and should continue
to do so.
In contrast, the average amount of
RAM per Mac has increased very slowly. When the Mac 512K first came out in
1985, it had such a surplus of memory
relative to disk space that many users employed RAM disks—they didn't know
what else to do with so much memory!
With Mac VM, the Mac world has come
full circle. Now, disk space is pressed
into service as RAM. It's unfortunate, as

nally, the memory manager returns
control to the CPU, which retries the access that caused the page fault. The entire process is known as page-fault
handling.
You can think of the backing store as
an image of virtual memory; aparticular page's data is found at the saine offset in the backing store as it is in virtual
memory. Pages are brought into physical memory as needed, but reside on
disk. (In fact, they need to be written
back to disk only if they have been
changed since last being read from the
disk). Because of this, the amount of
virtual memory is limited to the disk
space available for the backing store.

the first situation is definitely preferable
to the second.
Retrofitting the Mac OS
When the Mac OS was originally developed, VM was not a goal—not even a
long-range one. Consequently, many
shortcuts were taken in the architecture
and implementation that have made the
development of VM very difficult.
For instance, the Mac OS implicitly
assumes that an application has complete
control over the machine. The 68000 has
an option that divides CPU processing
between user mode (for applications) and
supervisor mode (for the operating system). When disabled, all code is run in
supervisor mode. The Mac OS never enables this option, and applications take
advantage of this fact.
This causes many problems. For example, it makes robust page-fault handling extremely difficult (see the text box
"Finding Fault" above). When a page
fault occurs, an exception frame is
dumped onto the supervisor stack. The
memory manager uses this frame to determine exactly which page the CPU is
accessing. If the user-mode option is disabled, the exception frame is dumped on
the same stack that the application uses.
The problem with this is that the memory
for the stack might be paged out (i.e., not
in physical memory). In this case, the
MMU has no way to handle the situation—it has no place to dump the exception frame—and the machine locks up.
Mac VM solves this by enabling the
user-mode option. Then the application
automatically runs on its own user stack,
and the supervisor stack is private to Mac
continued
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Table 1: Ma cVM's public interface consists of calls that let applications hold
data in mem ory and calls used by NuBus peripherals.
MAC VM PROGRAMMING INTERFACE
Command

Description

DeferUserFn

Allows agiven user-code routine to be called as soon as it is
OK to page fault (usually immediately).

GetPhysical

Given arange of held virtual memory, returns atable of
physical memory extents to which they map. It returns an error
if the entire range is not locked.

HoldMemory

Holds agiven range of virtual memory in physical memory.

LockMemory

Holds agiven range of memory in physical memory and
makes sure it does not move within physical memory.

LockMemoryCo nt iguous

Same as LockMemory, except that the physical pages chosen
are one contiguous range. Memory may need to be moved to
accommodate this request.

UnholdMemory

Releases agiven range of virtual memory from being
necessarily held in physical memory. It is now fair game for
page replacement.

UnlockMemory

Undoes the effect of LockMemory.

VM and held in physical memory. Mac
VM handles applications that wish to
make use of supervisor-mode instructions by emulating the instructions in
software.
Double Faults
The exception-frame dilemma is just one
special case of amore general problem.
Mac VM must ensure that in processing
apage fault it doesn't generate anew one.
This is the main reason that Mac VM
doesn't use the file system to transfer
pages between memory and the backingstore file.
The file system contains alarge number of hooks—low-memory addresses
that point to routines it calls. Sometimes,
applications replace these hooks with
ones that point to their own routines. The
problem is that the memory occupied by
these routines may be paged out to disk
when Mac VM starts processing apage
fault.
Thus, calling the file system in the
midst of page-fault handling could conceivably cause additional, infinitely recursive page-faulting. Because of this,
Mac VM uses the underlying driver and
avoids the file system. Luckily, drivers
don't have low-memory hooks, so Mac
VM must only ensure that the memory it
passes to the driver is kept in physical
memory.
This last situation is trickier than it
seems. Because current SCSI drivers are
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not reentrant (i.e., callable more than
once concurrently), Mac VM must make
sure that abacking driver (usually the
SCSI driver) will never page-fault. If it
does, you end up with the situation where
Mac VM needs the driver during pagefault handling but can't get it because it is
already being used. The solution is to
trap all calls to the driver, made via the
_Control, _Status, _Read, and _Write
traps, and to hold afew things in physical
memory—namely the parameter block,
the application-supplied transfer buffer
(for reads or writes), and the part of the
stack that the driver might use (the few
hundred bytes underneath the current
stack pointer).
Deadly Interrupts
In addition to keeping the driver from
page-faulting, Mac VM must ensure that
no interrupt code page-faults while the
backing driver is in use. This includes
such code fragments as VBL (for vertical
blank) tasks, time-manager tasks, I/0completion routines, and raw interrupt
code. All of these happen asynchronously with respect to the driver, so even
careful monitoring of the driver won't
catch them.
One simple solution is to turn off interrupts while using the driver. This isn't
very satisfactory because it cripples the
machine whenever the driver is used,
which could be for many seconds at a
time during file transfers. The cursor

will be jerky (because the mouse won't
be sampled often), AppleTalk will drop
packets, and serial communications may
fail. All in all, using the machine would
be very frustrating.
A much nicer solution—the one that
Mac VM adopts—is to be selective about
which code will run at interrupt time
when the driver is in use. Mac VM differentiates between user code and system
code (which is somewhat ironic, as the
distinction is being made 5 years after
the fact instead of during the Mac OS's
design).
System code is composed mostly of
Apple system software, or third-party
code that enhances or replaces it. System
code usually exists in the system heap,
which is always kept in physical memory.
It keeps both its private data storage and
all external data that it accesses within
the system heap. System code that must
touch application memory at interrupt
time can make use of special Mac VM
calls (see table 1) to temporarily hold
such memory in physical memory. Examples of system code include the floppy
disk driver, AppleTalk, the SCSI manager, the Apple desktop bus drivers
(mouse and keyboard), and INITs.
User code typically comes from an application and resides mostly within an
application's MultiFinder partition. It
might run at interrupt time. User code
includes application-spawned VBL and
time manager tasks, AppleTalk link access protocol handlers, and completion
routines, as well as application code.
User code is allowed to cause page faults.
With a well-defined division of user
and system code, Mac VM can simulate
turning off interrupts by suspending all
user code while the backing driver is in
use. This avoids reentrancy problems
without disabling system interrupts. Because system code remains resident, it
cannot page-fault at interrupt time.
Thus, the system response will remain
smooth; the cursor code will always run,
as will AppleTalk. The only difficulty
lies in the fact that Mac VM must treat
each type of user code as aseparate case.
The method for suspending VBL tasks is
very different from the one that delays
completion routines.
Of course, the best solution to the
reentrancy problem is to use areentrant
backing-store driver. With this in mind,
the SCSI manager for System 7.0 facilitates reentrancy in the drivers that use it,
and the new Apple SCSI driver, also
available with the system, will take advantage of it. Mac VM will check the
backing driver to see if it's reentrant. If it
is, Mac VM will not suspend user code at

Figure 1: The clock hand starts from the last frame replaced (blue) and examines each frame to find the first that has not been
accessed recently and has not been modified (green). If no such frames exist, the hand does successive sweeps searching for
frames (yellow and red) that meet successively less restrictive replacement criteria.
all. Other types of drivers might be reentrant already; to work with Mac VM, all
they would have to do is set the flag that
Mac VM checks.
Design Decisions
Mac VM has been performance-tuned
using avariety of techniques. It has been
tested with different values of the classical VM parameters. For instance, a
number of page-replacement algorithms
have been tried. Page replacement is the

process by which the memory manager
decides which page to send to the backing store when it needs to bring anew one
into physical memory.
The page-replacement algorithm currently used is amodified version of the
Clock algorithm (see reference 1), so
called because it simulates the movement
of aclock. It involves keeping acircular
queue of physical page frames. Implicitly
linked and made circular by the algorithm rather than by adata structure, the

frames in the queue are accessed sequentially by page-frame number.
Each page frame in memory is automatically marked by the MMU indicating whether it has been accessed recently
by the CPU. Mac VM keeps apointer
(known as the clock hand) to the last page
frame that it replaced. At apage fault,
the pointer sweeps around the frames
looking for apage frame that hasn't been
modified since it was read from disk and
continued
NOVEMBER 1989 •BYTE

355

IN

DEPTH

A VIRTUAL CROWD

MACINTOSH VIRTUAL MEMORY MAPS
(Not to scale)
NuBus slot space
Unmapped
I/O space
Above PufPtr world
NuBus
slot
space

3840 Mb

16 Mb
15 Mb

4096 Mb
3856 Mb

NuBus slot space
I/O space

MultiFinder heap
(application partitions)

ROM

Used NuBus slot

Above PufPtr world

1280 Mb
1024 Mb

MultiFinder heap
(application partitions)
ROM

9 Mb
8 Mb

System heap
Low memory
24-bit map

75K bytes

o

System heap
Low memory

7.5K bytes
O

32-bit map

Figure 2: In Macs with 24-bit address spaces, Mac VM uses leftover NuBus slot
address space to augment the memory space below system ROM. With 32-bit ROMs,
Mac VM uses acontiguous 1-gigabyte address space.
hasn't been accessed recently (see figure
1). As it tests each frame, it clears the
marking in the corresponding page that
signifies that the frame has been recently
accessed.
If the page-replacement system finds
an unmodified, not-recently accessed
page, it returns this information to the
memory manager. The physical frame
for this page is then stolen. If no such
page can be found, the clock hand sweeps
through the page frames again, this time
looking for apage that has been modified
but not replaced recently. If none of these
can be found, the hand sweeps around
once more, looking for the first frame
that does not contain apage held in physical memory, as one in the system heap
might be. The held pages are exempt
from previous passes as well.
The Clock algorithm is well suited to
Mac VM's needs. It is aglobal page-replacement algorithm; it doesn't require
knowledge about different applications
and their relative virtual and physical requirements and histories. Also, it's simple and efficient, yet still gives agood
approximation to the more complex LRU
algorithm. Finally, it is extremely spaceefficient. The size of the circular queue
is small and is proportional only to the
amount of physical memory, not the virtual memory.
The generic Clock algorithm assumes
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that, on the first pass, modified pages
contained in page frames swept by the
clock hand will be written out to disk and
have their entries marked as not modified and not accessed. However, this
only works well on machines that contain disk drives with direct memory access (DMA). Such drives can read or
write concurrently with the CPU, so the
writing scheme makes sense: At no cost
to the CPU, it can minimize the number
of pages that are in physical memory and
modified. This minimizes the risk that
the CPU will be forced to replace such a
page. Such areplacement would have to
happen synchronously, at least in the
current Mac OS, because processing
cannot continue until the page fault has
been handled.
Because of this, Mac VM's general
strategy is to put off writing modified
frames until it absolutely must. This is
coupled with avariety of techniques that
are used to convert modified pages into
clean ones. Eventually, Mac VM will
have replaceable algorithms, and it will
know how to pick one based on the characteristics of the backing driver (the
driver transfer speed, latency, and
whether it has DMA).
Another parameter that has been
tuned is page size. Mac VM currently
uses a4096-byte page size. This size has
yielded the best empirical results. Not

coincidentally, it is the minimal optimal
transfer size for the SCSI manager. Also,
since it's relatively large, it keeps the
page table smaller; fewer entries are
needed. A page size of 4096 bytes is one
of the few sizes allowed on next-generation MMUs.
You have one simple choice to make
about disk space: You need to choose between keeping the entire virtual memory
image on disk, or only those pages that
are not in physical memory. In the latter
scheme, there would no longer be amapping between aVM address and its location on disk. Instead, the page's entry in
the page table would contain the page's
frame in the backing store if it wasn't in
memory.
This would be very useful in terms of
saving disk space. If you have 2 megabytes of RAM and want to use 5megabytes of VM, you need only 3megabytes
of disk space. The problem with this is
the loss in speed.
If acomplete virtual image is not kept
on disk, then every time a page is replaced, it must be written to the backing
store, even if it hasn't been modified.
For example, consider apage of data in
physical memory. This page must always
exist somewhere, or the data will be lost.
In the disk-saving scheme, the page can't
be both in physical memory and on disk
simultaneously. Thus, when it's replaced
during a page fault, the page must be
written to disk even if it hasn't been modified. Because most of the time during
page-fault handling is spent in transferring to and from the backing store, this
doubles the average page-fault handling
time. Mac VM keeps acomplete image
of virtual memory on disk: It sacrifices
disk-space savings for the sake of speed.
Inside Story
Many of the optimizations in Mac VM
involve topics related to the Mac OS.
Mac VM runs beneath the Mac OS and
takes advantage of as many peculiarities
of the Mac OS as it can. Most of the advantage comes from being able to determine whether the Mac is dependent on
the data in agiven page. If not, Mac VM
can treat such apage as if it had uninitialized data and mark it "uninitialized."
These pages don't need to be written to
disk when they are replaced, and they
don't need to be read from the backing
store when access to them causes apage
fault. Therefore, page-fault handling for
these pages is extremely fast. And page
replacement in general is very fast, too;
the modified Clock algorithm actually
looks for uninitialized pages first. Accontinued

ADVERTISEMENT

The Era of the
Personal Workstation
en in 1981 the first personal computer from IBM was introduced to
the market, no expert predicted it's success. After only one year, this computer
set anew standard, the PC standard. Of
course, there were other computers, like
the Apple II. Some of these computers
were faster and more reliable than the
IBM PC. But the standard was set by this
machine. And it was set by the users,
who bought this computer and demanded applications, programs, peripherals
and services. A whole industry grew up
with this one machine. The personal
computers of today are the great-grandchildren of this little computer. One can
find it's roots in nearly every personal
computer that works with MS-DOS.
When the IBM PC was introduced, it
worked with MS-DOS, too. It was MSDOS 1.1, the first release. And it became
standard as an operating system, just like
the PC became standard as THE personal computer.
The technology today is far more advanced than it used to be in 1981. This an
effect of the tremendous market power,
which was unleashed by the PC standard. But know, the great history of this
standard has become aburden, it slows
down any development in this industry,
which is bound to be "compatible". Todays microprocessors have more processing power than the big mainframe computers in 1981. But they use only 5-10
percent of their real abilities for the
users, because of the existing industry
standards. We at Bauer Systems think
it's time for anew standard, it's time for
the PERSONAL WORKSTATION!
Stop! This is not abreak with the reported history of computers. It's abreak
with compromises, which were made to
have the highest grade of compatibility.
We have found away to have the best of
both sides: Unforeseen processing power and user friendliness and compatibility with existing industry standards. We
cannot promise that your most beloved
word processor will run on our new machine, and we cannot promise either that
your beloved screen will work with our
machine. But we can promise you that if
you ever try our new system, you will not
try another existing computer again.

The TESS IV PERSONAL WORKSTATION is based on the Intel i486 microprocessor. This microprocessor combines the features of the 80386 microprocessor and the 80387 arithmetic coprocessor together with asophisticated cache management unit on one chip. The
1486 microprocessor has a raw processing power of 14-15 MIPS. In the TESS
IV PERSONAL WORKSTATION, this
microprocessor is combined with 8Megabyte of 70 ns dynamic random access
memory. The system has aclock rate of
25 MHz. Early benchmarks indicated a
processing power of 12 MIPS for the
whole system. We developed aconfiguration for this system, which represents
the best combination of available options. The TESS IV PERSONAL
WORKSTATION is equipped with our
i486-computer. We chose a SCSI host
adapter as storage interface. In the standard configuration, one 200 megabyte
hard disk drive and one 3.5" Floptical
disk drive are connected to the host
adapter. It offers asustained data transfer rate of 1megabyte per second and it
can handle up to seven SCSI devices.
The hard disk drive has an access time of
16 ms. The Floptical disk drive is anewly developed 3.5" floppy disk drive that is
able to store up to 20.8 megabyte of data
on a 3.5" Floptical diskette. It can also
format, write an read standard 3.5" diskettes in the PS/2 formats. The Floptical
disk drive has an access time of 65 ms.
The graphics subsystem of our TESS IV
PERSONAL WORKSTATION contains
it's own Texas Instruments TI 34010 graphics processor, clocked at 40 MHz. At
this clock rate, the TMS 34010 has aprocessing power of 6MIPS. The processor
is combined with 1megabyte VRAM for
amaximum screen resolution of 1024 x
768 pixels in 256 out of 262.144 colors.
Our display features a 21" flat-type screen offering the user an optimal viewing area. The etched, non-glare 0.31
mm dot pitch CRT allows for brilliant
FULLSCREEN graphics and text. A
built-in dynamic focus circuit provides
crisp images on-screen. The keyboard of
our TESS IV PERSONAL WORKSTATION is connected to the screen and
contains astandard 102 keys AT-layout.
A 3-key mouse is connected to the keyboard as the standard pointing device.

The TESS IV PERSONAL WORKSTATION is equipped with four serial
and two parallel external interfaces. It
can be expanded by plug-in expansion
cards compatible to the ISA-bus interface. The complete system exept the desktop devices is mounted in atrim deskside
tower case in aunique design. It is powered by a300 W switching power supply
with build-in battery backup and surge
protection.
To unleash the full processing power
of the i486 microprocessor, we chose the
newly developed Open Desktop from
SCO as operating system. Open Desktop
features the full 32-bit, multiuser, multitasking capabilities of the UNIX System,
a graphical user interface offering Presentation Manager-compatible "look
and feel", the industry-standard X Window System, SQL database management, TCP/IP networking to dissimilar
systems, full data sharing between DOS
and UNIX Systems, and instant access to
thousands of existing DOS and UNIX
System applications. Open Desktop delivers the multitasking computing power,
friendly graphical interface, and seamless connectivity required for today's demanding business and technical professionals who require dedicated personal
productivity systems. And it's equally
well-suited as amultiuser, multitasking
platform for workgroups of 8, 16, 32 or
even more users.
To meet the high standards we set
ourselves by designing this computer,
we developed a sophisticated distribution and service system. The TESS IV
PERSONAL WORKSTATION will be
distributed by the microtronics Trade
Service through field consultants. Your
computer will be set up at your site and
configured to your demands. The microtronics Trade Service will provide worldwide on-site service for one year. If your
system can't be repaired on-site, you will
receive a equal replacement for the repair time.
To receive more information or to
purchase your TESS IV PERSONAL
WORKSTATION, please contact the
microtronics Trade Service. We hope
you will be with us in the era of the personal workstation!

microtronics Trade Service, Bettendorfer Str. 36, 5173 Siersdorf, Federal Republic of Germany, phone +49-2464-2147,
fax: +49-2464-8280
All trademarks used in this advertisement are property of the respective companies.
All information contained herein is subject to change without prior notice.
Designed by H. Bauer, set by HGB Druck, Mich
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cordingly, Mac VM is very concerned
with finding these "born-again" pages.
Mac VM finds uninitialized pages by
sitting in various traps and then analyzing the data passed to the trap routines,
as well as the goal of the routine itself.
For instance, when an application is
launched, it is allocated a large MultiFinder partition. The partition memory
may have been used for other purposes,
but now that the application is launched
into it, Mac VM knows to mark all the
pages in the partition as uninitialized.
This can also be done when the application quits.
In general, Mac VM will watch whenever alarge piece of memory is allocated
(_NewHandle, _NewPtr), resized
(_SetHandleSize, _SetPtrSize), or
deallocated (_DisposHandle, _DisposPtr) using the heap manager. (Note
that the heap manager is commonly
called the "memory manager" in Macintosh literature. The former term is used
to differentiate it from Mac VM, which
is avirtual memory manager.)
Mac VM pays very close attention to
memory deallocation. Many applications
dispose of the memory in which they are
currently executing. Typically, they
make the _ReleaseResource call and
then immediately return to code that
hasn't been disposed of. This saves afew
bytes in resident-code size, since the in-

M

ac VM's

general strategy is
to put off writing
modified frames until
it absolutely must.

structions to dispose of the code segment
no longer need to be in memory. Therefore, Mac VM must check to see if the
program counter register is within the
heap block being disposed of.
Mac VM also watches the _BlockMove trap. When alarge piece of memory
is transferred, the previous contents of
the destination are overwritten. Thus,
the destination memory can be treated as
if it were uninitialized, and Mac VM
marks all pages completely contained in
the destination range as such.
Finally, Mac VM takes advantage of
the structure of the user stack. When the
trap _StackSpace is called, Mac VM
guesses that the application is about to
use some portion of the rest of the stack
(the space between the top of the heap
and the bottom of the stack, which grows

down). Therefore, it marks all the pages
in this area as uninitialized. In addition,
when Mac VM replaces apage, it checks
to see if the page is completely in the noman's-land between the heap and the
stack. If so, Mac VM can mark the page
uninitialized; it need not write the page
to disk, even if it's modified.
One more optimization that Mac VM
makes is to maximize the amount of VM
available in Macs limited to a24-bit address space (see figure 2). Although up
to 16 megabytes is available (2 24 bytes),
the ROM is mapped in, starting at 8
megabytes. Thus, the Mac OS does not
allow access to more than 8 megabytes
(the motherboard has only enough sockets for 8megabytes of memory using today's 1-megabit RAMs). The memory
above the ROM is mapped to NuBus
cards (1 megabyte per card) and to memory-mapped I/O. To increase VM space,
Mac VM works around the ROM, literally. It wraps the ROM and used NuBus
slots in nonrelocatable blocks in the
MultiFinder heap. Then it can use the
leftover NuBus slots for VM.
Start-up Action
Before Mac VM starts up, the Mac sees
the physical memory as is. After Mac
VM is installed, the Mac sees the virtual
memory. Because VM addresses don't
continued

TRANSLATING A VIRTUAL ADDRESS INTO A PHYSICAL ONE
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Figure 3: The page table maps addresses within avirtual page to their corresponding physical addresses. (This example assumes
a4096-byte page size.)
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"Mary had a4GL
who's performance
was very slow
and everywhere
that Mary went
the run-times
had to go:'

The CSource Code

Applications Generatot

Accelerate
Your Productivity
Pro-C gives you the greatest gift in the computer world--time. You get high quality,
fully commented, error free C source code in a fraction of the time it would take to
write it by hand.
Pro-C will increase your ability to create programs quickly by generating the source
code for menus, reports, screens, windows, and multi-file batch updates. Textbook
quality C code is written by us, while the elegant system solutions and exciting new
algorithms are created by you.
Pro-C looks and feels like a4GL, but its not. You can do prototyping, layout, design
and generation of applications without learning a proprietary language, needing
massive amounts of memory, or ending up with slow running programs. Best of all
Pro-C doesn't require any run-time licenses. Finally, acompany that treats you like
royalty instead of forcing you to pay them.
Pro-C--the programming partner that does the boring, repetitive coding without
complaint, pays for itself every time you use it, and doesn't argue with your
obviously brilliant program designs.

PRO-C

Order yours to-day. Call

1-800-265-2682
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iecessarily map directly to physical adiresses (see figure 3), and because some
;ystem and INIT software resides in a
memory area bounded between addresses referenced by the low-memory globals
3ufPtr and MemTop, it's important that
Mac VM be installed before such software. The Mac OS uses BufPtr as the
upper bound on application memory.
The first piece of replaceable software
that runs when the Mac starts up (not inzluding the disk driver itself) is the debugger, if there is one installed. DevelDpers frequently use the debugger
MacsBug, but most users use none at all.
When Mac VM is enabled (using the
Mac VM interface in the Control Panel),
it writes the name "Mac VM" to the debugger entry in the boot blocks of the
system disk. It also writes the name of
the debugger into the entry for the disassembler, which is the second piece of
software executed. In this way, the debugger can still run, but only after Mac
VM. This is very important, because
MacsBug wants to install itself in the
high memory above BufPtr.
However early the Mac VM installs, a
system heap will already exist, since the
driver for the system disk, as well as
other structures already created by the
ROM, must be located there. Therefore,
Mac VM must guarantee that all addresses within the system heap are the
same in virtual memory as they are in
physical. It must ensure that the pagetable entries for these pages have identical page-frame virtual-page numbers.
This is abit tricky to maintain, because
under MultiFinder the system heap is resized dynamically.
When Mac VM starts up, it must also
create the MMU page tables on the fly,
since it doesn't know how much RAM is
in the system or how large the system
heap is.

can access physical memory, but they
don't go through the MMU. Therefore,
the card must get the page-table mapping
so it can manually make the same translations that the MMU does. It uses the
LockMemory call to ensure that the mapping doesn't change.
The Mac VM interface has purposefully been made as small as possible.
Mac VM itself has been made as efficient
and transparent as possible, negating the
need for an extensive array of calls.

No Frills
The philosophy behind Mac VM is to
keep it small in scope, extremely efficient, transparent, and, above all, compatible with existing software. It's important to limit the scope precisely
because of the complexities that compatibility requires. Achieving compatibility
with existing applications requires alittle
empirically derived code and alot of testing. Compatibility with the Mac OS
forces Mac VM to plug up the holes
wherever aVM environment has been ignored. Another good reason to limit
scope is time.
Future versions of Mac VM will include many more complex features. One
such feature is memory protection. Protection ensures that one application running amuck cannot modify the memory
of another.
Two problems are inherent in any protection scheme. First, it is difficult to implement agreat deal of software without
altering it. Second, Mac VM can't differentiate between applications. Therefore, MultiFinder would have to be
changed to turn the protection to different applications on and off when switching between them, based on calls provided by Mac VM (ProtectMemory and
UnprotectMemory, probably).
But this arrangement still has problems because system-wide linked lists
exist that are threaded through multiple
Programmer Interface
application heaps. For example, the port
Mac VM provides a limited number of
list keeps track of all open QuickDraw
routines available to applications proGrafPorts. The code that walks and
grammers (see table 1). The first three
maintains these lists will touch memory
calls are useful for system code that must
from multiple applications. Still, Mac
access application code at interrupt time.
VM might be able to allow for these
The code can hold the memory, access it,
types of lists since it catches the access
and then release it. Since Mac VM keeps
areference count on each page, the un- violations and can recognize the offending piece of code. It can subsequently
hold will not undo the effect of previous
open up the desired protected area and
holds on other ranges of memory; the
restart the access. This will be very
same is true for locking. The Defertricky, though, since third-party softUserFn call is useful when a routine is
ware unknown to Mac VM keeps such
called whose size (including the routines
lists, too.
it calls) is indeterminate; you can use this
For all this trouble, the gain is not that
instead of holding the memory.
great. The system heap is ahuge area that
The last four calls are especially useis shared by all applications. Therefore,
ful for smart NuBus cards. These cards
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an illegal modification to the system
heap can still crash the Mac. However, it
might be possible to minimize the portion of the system heap that is shared and
modifiable.
Another useful feature would be to
have separate address spaces. In this
scheme, each application has aseparate
page table and therefore separate mapping between virtual and physical memory. This automatically provides memory protection, but also carries with it all
the problems associated with protection.
In fact, these problems are now more severe than ever. The linked lists are now
impossible to deal with, since some of
the addresses (those not referring to objects in the current space) aren't valid,
although they might map to valid addresses in the current address space. The
type of bug this aliasing causes is very
difficult to track down.
The one especially nice characteristic
of maintaining separate address spaces is
that it would allow for amuch larger total
amount of VM. Instead of 14 megabytes
of VM total, Mac VM could allow perhaps 13 megabytes of VM per application, plus about 1 megabyte of shared
memory. For asystem running 6applications, this would amount to as much as 79
megabytes of VM.
However, in the time it would take to
implement separate address spaces, 32bit ROMs will be plentiful, most applications will (hopefully) run with the 32-bit
ROMs, and there will be unlimited
amounts of VM for all. If this is not the
case in the future, then perhaps Mac VM
will indeed implement separate address
spaces.
Beyond 7.0
Future versions of Mac VM will implement many of the features I've mentioned. The most exciting feature, however, is a tighter integration of MultiFinder and Mac VM. Intrinsically, these
two belong together; they represent the
key components of a mature operating
system: task handling, task communication, and memory management. Integration will allow for amore efficient, elegant, and robust interplay among these
components. •
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DOS at RISC
Enjoy the best of both worlds—
DOS software running at RISC speeds
Colin Hunter and John Banning

T

he advent of 32-bit
microprocessors—
the 80386, the
68030, and RISC
chips—has led to a performance revolution in computer
design, affecting workstations, midrange systems, and
large multiuser systems. But,
ironically, the impact of that
revolution has barely been felt
on the desktop, where the 16bit 8088 and 80286—continue
to dominate.
RISC-based systems are
the performance champs
among desktop computers.
But their acceptance has been
slow—largely because of a
lack of applications software.
Millions of business users
have grown accustomed to the
wide range of DOS spreadsheets, word processors, department-level database management systems, and other
personal productivity tools.
With a multibillion-dollar training and
data investment in these programs, DOS
users aren't about to switch to RISC if
they can't take their software with them.
The solution is to let them run their DOS
software on RISC machines.
Making DOS software run on RISC
machines isn't easy, and several traditional strategies have failed to overcome
the portability problem. But anew techILLUSTRATION: ROBERT TINNEY @ 1989

puter researchers at IBM, the
University of California at
Berkeley, and Stanford University. Instead of following
traditional computer designs,
which packed as much processing power as possible into
each CPU instruction, these
computer architects built machines with much simpler instructions that executed more
quickly.
The resulting performance
gain was so striking that
RISC ideas quickly found
their way into commercial
CPU designs, including the
Motorola 88000, the MIPS
R2000 and R3000, and the
Sun SPARC. These RISC processors use instructions that
execute in as few clock cycles
as possible, generally only
one.
RISC processors also rely
on optimizing compilers to
generate the fewest possible
nology called binary porting, which coninstructions for each program and to orverts the binary 8086 instructions of a ganize the instructions to minimize pipeDOS program into high-performance
line delays. The marriage of optimizing
RISC code, means hundreds of DOS procompilers and RISC architectures means
grams—and millions of DOS users—
that aRISC program can often execute
could soon make the leap to RISC.
much faster than its conventional equivalent, even though the RISC program may
RISC Side Story
be longer.
The first RISC CPUs were developed in
RISC has the speed—but it doesn't
the late 1970s and early 1980s by comcontinued
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361

IN

DEPTH

DOS AT RISC

The problems with these two approaches have remained the same for 25
years, too: Emulators are too slow, and
porting takes too long.
An emulator is essentially an instruction set interpreter. It fetches, decodes,
and executes the instructions of the DOS
program, one instruction at atime. This
process consumes agreat many RISC instructions for each 8086 instruction performed, and agreat many clock cycles.
Thus, an emulator runs DOS software
relatively slowly. Emulating DOS code
on aRISC is more of aproblem because
of the mismatch between the 8086 CISC
instructions and the RISC instructions.
Since each 8086 instruction must be decoded on the fly, there is no opportunity
to use the compiler optimization techMovable Software
niques that give RISC its performance
For the last 25 years, two main strategies
advantages.
have allowed software written for one
Emulators have other disadvantages
computer to run on asecond, incompatible machine. Emulation means that a for DOS programs running on RISC
Unix systems. They produce a singleprogram running on the second comuser environment on the target system
puter niimics the first computer's hardand thus fail to take advantage of the
ware and operating system. Porting remultiuser features of Unix (a real probquires rewriting or otherwise modifying
lem for database programs). They also
the first computer's software to run on
preserve the worst features of DOS prothe second machine.

have the business software. And duplicating familiar DOS business software
on RISC workstations is no simple task.
This is not only because RISC processors
are incompatible with old-fashioned
CISC (complex-instruction-set computer) CPUs such as the 8086, but also
because all RISC computers introduced
to date are based on the Unix operating
system, which is incompatible with DOS.
Meanwhile, millions of PC users have
reached the performance limits of their
DOS-based IBM PCs, XTs, and ATs,
and need more power. RISC workstations would be alogical upgrade path but
for the lack of compatibility. How can we
bridge this compatibility gap?

grams on the Unix system—for example,
keyboard polling loops, which are areal
performance drain in multiprocess systems, since idle programs consume CPU
cycles by polling the keyboard. And they
tend to make very inefficient use of cache
memory.
Porting, by contrast, has traditionally
required the software vendor to rewrite
the source-language version of the program. Porting is great for the user—if it
happens. Unfortunately, it almost never
does. A port of the program you're interested in is almost never available for the
RISC Unix computer you're using. The
reasons are partly technical and partly
economic.
For performance reasons, most DOS
programs contain relatively large sections written in assembly language. Porting a program requires that these sections be rewritten in another language.
From that point on, the software vendor
must support, maintain, upgrade, and
keep in sync at least two versions of the
program—or three versions if there's a
second port, four if there's athird, and
on and on. This rewriting takes along
continued
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Because Resources Should Be Shared

BayTech engineers resource sharing solutions.
Because we know your
applications for sharing printers,
plotters, modems and data are
unique, BayTech has developed
over 30 resource sharing products,
which offer you abroad range of
solutions for sharing your
resources.
We realize that you shouldn't
have to fit your application to the
specifications of asingle product.
With BayTech, you select the

model that meets your needs.
From simply sharing one or more
printers between computers, to
creating acomplete network of
computers, printers, plotters and
modems, BayTech has aproduct
designed for you.

Bay Technical Associates, Inc.
Data Communications Products Division
200 N. Second Street, P.O. Box 387
Bay St. Louis, MS 39520 USA

Call us toll-free today. Our
technical support staff will show

FAX: 601-467-4551

you how to make the most of your
resources.

Phone: 601-467-8231 or toll-free

Circle 50 on Reader Service Card (DEALERS: 51)
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SHRINK-WRAPPED UNIX
DOS
application

-

Automated
porting tool

Ana yzer

XDOS

"Shrink-wrapped"
XDOS application
package

Key
file

DOS
application

y
XDOS

/
I XDOS

SPARC
Sun-4
Clones

80386
Xenix
Sun-3
Sun386i
Sony News
Altos
NCR Tower
Motorola Delta
HP 9000
Unisys 5000
Apollo

680x0

XDOS

XDOS
88000

MIPS

Motorola
Data General

DEC
Sony

Figure 1: The first step in supplying DOS applications for high-end Unix
workstations is to create acommon key file. The key file can then be distributed,
with the application, to XDOS-equipped Unix systems.

FROM SHRINK-WRAP TO CODE
Off-the-shelf
binary application program

Key
tile

\\
XDOS compiler

Installed
application program
XDOS run-time package

Unix
I'

I
CPU

Disk

Keyboard

Video

Figure 2: Step 2in the binary porting process is to install the application on the
target system.
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time—often several years—and maintaining multiple versions of aprogram is
very costly.
And for what? The DOS market has 25
million users. The entire Unix market
has 4to 5million. But the Unix market
consists of dozens of incompatible machines, each requiring a separate port.
And of the fewer than 5 million Unix
users, only about 30,000 use RISC workstations. Given these market realities,
it's no surprise that most DOS software
vendors choose to invest their precious
engineering resources on upgrading their
current DOS products or introducing
new ones rather than porting their source
code to RISC Unix computers.

The Binary Porting Strategy
Hunter Systems has recently developed a
new porting technology called binary
porting, which does not require making
any changes to the source code of aprogram. It uses advanced optimizing compiler technology to convert executable
binary code directly into aprogram that
will run on the target machine.
A binary port produces aprogram that
has the same performance and functionality as asource port, but performing a
binary port takes considerably less time.
Moreover, once the binary port to Unix
is complete, the program is available on
all Unix machines—CISC as well as
RISC. Successively porting the program
to each type of computer is no longer
necessary.
Binary porting is atwo-step process.
The first step is binary analysis. This
step is time-consuming; it corresponds to
conventional source porting. However,
binary analysis takes only afew days or
weeks, instead of the months or years
that source porting usually requires. The
binary analyzer reads the executable
code of the DOS program and performs a
sophisticated global data-flow analysis
on the program. The analyzer then produces akey file containing the results of
the data-flow analysis.
The key file can then be combined in a
"shrink-wrapped" package with the
original DOS program. This package
can be distributed to any Unix user, with
almost any type of computer: RISC or
CISC, System V or Berkeley Unix. For
all practical purposes, the package is a
"universal binary" that all Unix machines can run (see figure 1).
The second step is called binary compilation. This is essentially an automatic
installation process. The end user needs
to do it only once, and it takes only afey',
minutes using aprogram called abinar)
continue

TI 34010 COPROCESSOR
8514/A COMPATIBLE BOARD
1024 x768 with 256 COLORS!
The Aurora 1024 1" brings the graphics
user into the new age of graphics processing. By adding the Aurora 1024 high
resolution graphics card to your XT or AT,
you will have unparallel processing
power with 100% IBM 8514/A compatibility. The Aurora 1024 is a fullfeatured TI 34010-based board that runs
at resolutons up to 1024 x 768 x 256
colors.
ILM
The Aurora 1024 is fast! It runs 20-50
times faster than VGA and 10-50%
faster than IBM's 8514/A. But that's
not all! With the specially designed
ADI driver, you will see AutoCAD redraw 20 times faster than IBM's
8514/A and other industry-leading
boards (as shown below).
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ULTRA
CLIPPER

ARTIST
OLIO

ARTIST
lo

24114/A

AST VOA
PLUS

With the Aurora 1024, you also get
industry-wide software compatibility.
That's because IBM's new graphic
standard, the Adapter Interface (Al)
used for the 8514/A, is included with
every board. And for AutoCAD users,
we also include our specially designed ADI driver—as well as the
hottest performing Windows and
VENTURA diver available. These interfaces give ready access to awide
range of im3ortant non-CAD application programs, such as Lotus 1-2-3',
Wordperfect", Quattro', PS/R10 I,
PS/TOPAS', EXCEL'. EnerGraphics —
and Pagemaker
plus hundreds
of other titles.

ORDER TODAY
CALL TOLL FREE
1(800) 325-0174

ENERTRONICS
Innovator in Graphic Solutions

Alt SOA
Cbere

The Aurora 1024 sets anew standard
of value and performance at about
half the price of most comparable
high-resolution graphic boards. You
simply won't find abetter price anywhere!
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Figure 3: Creating the key file requires human intervention when execution paths
are blocked by anomalies created by self-modifying code and computed jumps.

COMPILING THE CODE

8086
front
end

8086
.EXE

KEY)

68020
back
end

RISC
binary

Run-time
package

Figure 4: An XDOS binary compiler is specific to each target machine. Traps and
hardware calls in the original application are converted into calls to the Unix
run-time library, which in turn calls the appropriate Unix resource to handle these
situations.
compiler. The binary compiler reads the
DOS program and key file and converts
them into aRISC Unix program, using
the key file's flow data for code optimization. The installed program is areal
Unix program, with the performance
and functionality of a source port (see
figure 2).
All architectural and operating-system dependencies of aparticular RISC
Unix system are incorporated in its version of the binary compiler. The binary
compiler can be ported to many different
Unix platforms, and each new port inherits all the currently available DOS
programs with key files.
Binary Analysis
The basic problem for the binary analyzer is finding all the executable code of
the application that it's analyzing and
then creating acomplete flow graph for
the code. Once this is done, the analyzer
uses a series of relatively mechanical
steps (e.g., global flow analysis) to
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create the information for the key file.
To find the code and create a flow
graph, the analyzer traces execution
paths and decodes instructions, starting
with the application's entry point. This
process will easily find all the executable
code in the program, as long as the program doesn't use either self-modifying
code or computed jump or call destinations. Unfortunately, real programs use
both of these techniques. The binary analyzer handles them by acombination of
automatic procedures and human intervention (see figure 3).
When the analyzer encounters these
constructs, it generates an anomaly report and proceeds until all execution
paths are blocked by anomalies. Then a
human analyst must figure out the construction that caused the anomaly and
provide the answer to the analyzer. To
aid the analyst, the analyzer has an interactive mode in which it prints out the instructions, propagated values, and flow
graphs of partially analyzed programs

and indicates the parts that cannot be
analyzed.
Once the binary analyzer has constructed acomplete flow graph for aprogram, it performs anumber of analysis
and optimization steps, including live/
dead analysis of registers and condition
codes. The analyzer uses this information in subsequent optimization steps.
The binary compiler will also use it to
help generate good code.
Once all this analysis is complete, the
analyzer produces the key file. The key
file consists mainly of directions to the
binary compiler indicating where to decode instructions. The analyzer outputs
this information in an order that will
allow the binary compiler to process all
the application-program files in alinear
way. In general, akey file is about 20
percent the size of the corresponding executable application file.
Binary Compilation
The binary compiler uses the information in the key file to convert the code in
the original binary image into the machine code of a target system. Each
binary compiler is designed for aparticular target architecture. The binary compiler contains afront end that reads the
DOS program and key file, aback end
that generates optimized code, and aruntime library that provides the interface to
the Unix operating system (see figure 4).
The compiler starts by reading in the
binary application program, using the
transformation routines in the key file, if
necessary, to put it into usable form.
Under the direction of the key file, the
compiler then converts the binary code
into an intermediate representation, one
block of instructions at atime. The compiler first decodes each block of code and
then applies any modifications that are
called for in the key file. The dead register and flag information from the key file
is propagated from the end of the block
back through to the beginning. Then the
compiler performs anumber of optimizations on the intermediate code.
Following optimization, the compiler
generates target-system code for each intermediate instruction. The code generators use the dead register and flag information to eliminate unnecessary flag
computations and improve the efficiency
of computations involving overlapping
registers. Code generators also assign
target-machine registers at this point.
The binary compiler converts DOS
and BIOS traps and direct hardware accesses into calls to the Unix run-time
library. This library's functions then
continued

Why Experienced Computer Users
Don't Think Very Much About Modems
Our research shows that knowledgeable MIS managers, PC coordinators, and end users simply don't
want to think of modems at all.
Not exactly what modem
makers relish hearing! But it's
hardly surprising that you want to
save your thinking for bigger and
more important things.
Modems are alot like plumbing. As long as the data is flowing,
they're practically invisible. However, when something goes wrong,
those little boxes are just lavished
with attention.
By then, you've lost data, time,
money, and perhaps an opportunity. Both senders and receivers are
dismayed and disarrayed.
Fortunately, there are simple
ways to limit this aggravation.
Our research suggests afew points
to keep in mind.
The cost of the modem is not
the modem's cost.
The fixed price of the modem
is relatively insignificant. Ongoing
costs matter far more.
In the long run, for example, a
high-speed modem can save you a
small fortune on phone bills. More
data sent in less time means less
money to the phone company.
You can also save with more
reliable and robust modems that
communicate over awide range of
telephone line conditions.
Resending data costs both time
and money. The less time you
spend transmitting data, the more
time you have to spend on your
business.

Modem support can be areal
hassle with the wrong vendor.

"When things go wrong, Iwant
the supplier there."

Setting up and installing your
modem can affect both your
budget and your sanity. Many
manufacturers forget to make their
modems easy to use!

That's when you need the right
supplier on board. Look for one
who gives fast turnaround time on
repairs and adjustments, and who
doesn't vanish after the sale.

This becomes expensive when
you want to start up fast or need to
support alarge number of users.

Look for acompany with
history and promise — one that's
here today and here tomorrow.

Dip switches, on-line help
screens, and easy-to-use manuals
should be demanded. It also helps
to have aquick-reference guide
printed on the bottom of the case.
In sticky situations, it's vital to
have toll-free support and applications engineering.
Bottom line:
The data must get through.
A bit of data traveling from
your computer is converted by your
modem and sent to your local
telephone office.
From there, it is exposed to the
vagaries of phone lines, various
transmission media, and weather
patterns.
They all conspire to corrupt
your data and slow down your
throughput.

People with differing applications have differing requirements.
Dealing with abroad-line supplier
simplifies ordering, reduces
training/support time and cost,
and limits hassle and coordination.
In the end, if you give enough
consideration to choosing the right
supplier, you'll hardly have to give
modems any thought at all.

Off Robotics®

Some are simply more robust
and have better filters.

The Intelligent Choice in Data Communications

Call us toll-free at 1-800-DIAL-USR
(In Illinois, 312-982-5001)

Modems are more than mere
commodities — technology does
count.

Data
Communications
Concepts

The best way to keep modems
from wasting your time and money
is to buy them from areliable
supplier with abroad product line.
Those with limited lines sometimes
try to cram square pegs into round
holes.

U.S. Robotics has been making modems
and communications equipment for
discerning customers since 1976.

All modems are not created
equal; some are less sensitive to
noise and have better errorcorrecting protocols.

U.S. Robotics is aregistered trademark
of U.S. Robotics, Inc.
In Canada, call 1-800-553-3560.
In the United Kingdom, Miracom Technology,
Ltd. (0473) 233-888

Downtime and adaptation time
can also cost you dearly.
Be sure to ask if the
modems are compatible
with their earlier generations. You don't want to
start with suppliers who
regularly obsolete their
own products, or who
don't offer you an
upgrade path.

Not everyone needs the same
modem.

FREE REFERENCE BOOK
Please send me the 108-page Data Communications Concepts — filled with illustrations,
diagrams, and clear explanations— absolutely free and without obligation.
Print Name
Title
Company
Address
City

State

Zip

Phone (
Mail to: U.S. Robotics, Inc., Attn: Marketing Dept. 8100 N. McCormick Blvd., Skokie, II. 60076
or call us toll-free at 1-800-DIAL-USR (In Illinois, 312-982-5001).
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Retail Outlet: Penn Station, Main Concourse
(Beneath Madison Square Garden) New York City, NY, 10001

CALL

(718)692-0790

OR WRITE TO:

Montgomery-Grant Mail Order
Department, RO. Box 58,
Brooklyn, N.Y., 11230

Store Hours: Mon-Thurs, 8:30am-8pm/ Fri,8:30am-3pm/ Sat,-Closed /Sun,9:30am-7pm
FOR ORDERS & INFORMATION IN USA & CANADA CALL TOLL FREE

For Customer Service

1-800-759-65

Call Mon-Thurs:9:30am-4:30pm
Fri:9am-3:30pm (718) 692-1148

FAX NO 7186923372 TELEX 422-132 MGRANT

EXTENDED HOLIDAY SEASON ORDER HOURS: Mon-Thur 8:30am-8pm/Fri 8:30am-4pm/ at, CLOSEDI Sun, 9:30am-6.1)0pm
NO SURCHARGE FOR CREDIT CARD ORDERS /WE INVITE CORPORATE AND EDUCATIONAL CUSTOMERS
CORPORATE LEASING &PERSONAL FINANCING AVAILABLE /DISCOUNTS FOR QUANTITY ORDERS/TOLL FREE TECHNICAL SUPPORT
EPSON EQUITY 1+

IBM XT COMPATIBLE

$619

•640K RAM w/aock Calendar • 4.77.
10 MHz.
• 360K Drive • Serial &
•GW Basic
SAME w/SEAGATE 20MB HARD DRIVE
SAME w/SEAGATE 30MB HARD
SAME w/SEAGATE 40MB HARD DRIVE
SAME w/TWO 360K FLOPPIES

Pendhe Ports •IAS DOS 3.3

$869
$899
$969
$669

EPSON EQUITY II+
IBM AT COMPATIBLE

$999

•640K RAM
• 80286 Microprocessor
12M8 Floppy Drive • Serial &Parallel
Parts • MS DOS 33 • GW Basic
SAME w/SEAGATE 20M8 HARD DRIVE
SAME w/SEAGATE 30MB HARD DRIVE
SAME w/SEAGATE 40MB HARD DRIVE

EPSON EQUITY 386/20

80386 Maoprocessa 20MHz •1MB RAM Expandable
tol 6MB •1.2MB Floppy Drive •IAS DOS 3.3 •GW Basic

$1249
$1279
$1349

$2349

WE CAN RECONFIGURE ANY OF OUR COMPUTER PACKAGES TO FIT YOUR
SPECIFICATIONS. CALL FOR INFORMATION. ALL COMPUTER SYSTEMS
SUPPORT MN, CGA, EGA, VGA, & MULTISCAN.WE CARRY MODEMS, HARD
DRIVES, CARDS, MONITORS, MEMORY UPGRADES & ALL OTHER
ACCESSORIES FOR YOUR COMPUTER

512K RAM Expandable lo 7613MB • 80882
Maoprocessor •360K Rffly Drive •4.77-7.16
MHz. •MS DOS 3.3 &GW Basic •12' Monitor

,...-.».

,
599

SAME w/SEAGATE 20MB HARD DRIVE
SAME w/SEAGATE 30MB HARD DRIVE..........
SAME w/SEAGATE 40MB HARD DRIVE.......... .....

.

$829
$869
5929

LEADING EDGE MODEL 02+ w/30MB

/1.
5r

$1599

AST 286 IBM AT COMPATIBLE $799

80286 Processor •512K Expandable to 4MB •1.2MB
Floppy Drive •Serial 6Pararld Ports •Video Card
SAME w/SEAGATE 20MB HARD DRIVE
SAME w/SEAGATE 30MB HARD DRIVE
SAME w/SEAGATE 40MB HARD DRIVE

$1049
$1079
1149

AST PREMIUM 286 MODEL 70
AST PREMIUM 386/16 MHz

.$1199
$2199

•

AST 386/33 MHz

$4199

LAPTOP COMPUTERS

AMSTRAD PPC-512
51 2K 1FLOPPY
AMStRAD PPC-640.640K

çagliv
aim
ag,DEA,

$499

. .. $
e9.9

TOSHIBA 1603
$3179
TOSHIBA 1600 w/40MB... .M•-N•
TOSHIBA 3100e
62690
TOSHIBA 120041
$1849
TOSHIBA 1200183
91990
TOSHIBA 3200
93399
TOSHIBA 5100
$1193
TOSHIBA 5100w/100MB -$4799
TOSHIBA 5200
$4899
TOSHIBA 5283w/100MB
95290

lMI I

NEC ULTRALITE 2MB
2279
NEC MULTISPEED HD.
$1949
NEC PROSPEED 286-20MB.83099
NEC PROSPEED 285-40Ma$3299
NEC PROSPEED 386
w/40948
$4499
ZENITH 184 w/2 FLOPPIES 91459
ZENITH 184-2 w/20M9
$21903
ZENITH 286 w/20MB
92999
SPARK EL
COMPAQ SLT
9à119
COMPAQ SLT 286-40
$4190
BOND WELL 286-20
$2169

MODEMS, EXTERNAL DRIVES, & ACCESSORIES
AVAILABLE FOR ALL LAPTOPS.

AMIGA
500
2000
:A2500 COMPUTERS

=nee $549 cir-in2r5 .
WI $1459
Drive

Amiga 2500

$829 matt $3299
$289
tect. $2099 eame $179

Aeror"11°84
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--

RUSH SERVICE AVALARLE. CALL FOR DETAILS.

IBM AT COMPATIBLE

iffium,,

STAR

NX-1000. ..........
NX-1000
RAINBOW
NX-2400.. .........
XR-1000. ..........
XR-1500 .........
XR-2410..
XR-2 41 5

CITIZEN
180 D

214.95
284.95
339.95
429 95
429.9 5
549.9 5

DICONIX
OKIDATA

OKIMATE 20
OKIDATA 180+
OKIDATA 183...
OKIDATA 320
OKIDATA 321
OKIDATA 390
OKIDATA 391
FX-1050
FX-850
LO-510
LO-850
LO-950
LO-1050
LO-2550
LX-810..

$139.95
$219.95
249.9 5
$319.95
$459.95
$439.95
$599.95
429.95
334.95
329.95
509.95
569.95
719.95
899.95
$179.95

NEC

P-2200
P-5200
1
3-5300
KXP-1092i......
KXP-1524
KXP-1595
KXP-1124
KXP-1180
KXP-1191
KXP-3131

$289.95
$519.95
$409.95
$309.95
177.95
$229.95
$294.95

TOSHIBA
SANYO PR 3000
DAISY WHEEL

HEWLETT PACKAR hJ
DESKJET
DESKJET PLUS
PAINTJET

$599
$679
$959

LASER PRINTERS

n
il
(
/

IBM AT COMPATIBLE

HP LASERJET
SERIES II

$1629

1MB EXPANDER
2MB EXPANDER FOR
LASERJET II
4MB EXPANDER
HP LASERJET IID
PANASONIC KOP•4450
BROTHER HL-8E
BROTHER HL-8EPS

$279
$399
$699
$2799
$1349
$1859
53199

MONITORS

MAGNAVOX EGA
$319
w/EGA Card
$449
MAGNAVOX VGA
$349
w/VGA Card
$539
ZENITH 1490
$629
NEC MULTiSYNC IIA
$509
NEC MULTISYNC 1110
$6619
PARADISE
VIDEO CARDS
IN STOCK/

899

286 PLUS

1149

1MB RAM Expandable to 16MB •Zero
Wait State •8-12 MHz.. •1.2MB Floppy
Drive • Serial 6Parallel Ports •MS DOS 3.1
GW Basic •80286 Microprocesscr •VGA
SAME w/SEAGATE 20MB HARD
SAME w/SEAGATE 30MB HARD DRIVE
SAME w/SEAGATE 40MB HARD DRIVE........

r
en
&MEEK
'

NEC POWERMATE

$1399
$1439

386 SX PLUS

80386 SO Microprocessor • 2MB RAM Expandable to
16 MHz. • 1.2MB Floppy Drive • Serial 6Parallel
Pots
• MS DOS 3.3 •VGA
NEC HARD DRIVE PACKAGES AVAILABLE
NEC POWERMATE 386/20
$2899

$1699
$2099

VENDEX HEADSTART III

8-12 MHz. •1MB RAM •5.25 1.2MB Flopperhre
3.5' 1.44MB Floppy • 30MB Hard Drive •VGAGA/CGAI
MDA Included • Serial 6Parallel Ports • Mouse
MS DOS 3.3 •12' VGA Morita

'
FT
IréCSRIDfe

Panasonic EX-1750

640K RAM Expandable to 768K •3.5' 720K Flo
•80286
Miagarocessor •Parallel &Serial Ports •MS Il 3.3 and
GW Basic
SAME w/SEAGATE 20MB HARD DRIVE ...... ....$949
SAME w/SEAGATE 30MB HARD DRIVE..........5979
SAME w/SEAGATE 40AfB HARD DRIVE. ..... _51049

$699

IBM PERSONAL SYSTEM 2

ALL MODELS IN STOCK
CALL
5.2r 360K EXTERNAL DRIVE for IBM PS/II-30
PACIFIC RIM 5.25" 1.2MB EXTERNAL DRIVE for IBM PS/IL.....

$129
$259

MODEL 286E

LHYUND.A1
640K RAM Expander. to 1MB
80286
Moroprocessor
12 MHz.
1.2MB
Floppy Drive
Serial &Paralel Pots
MS DOS 3.3
GW Basic
SAME w/SEAGATE 20MB HARD DRIVE
..........$1149
SAME w/SEAGATE 30MB HARD DRIVE. ......
SAME w/SEAGATE 40MB HARD DRIVE................ ..S1249

1319.95
489.95
649.95

PANASONIC

286

80286 Microprocessor • 10 Mhz. •5126 RAM
$
Expandalde to 16MB • 1.2MB Poppy Drive •
Serial &Parallel Pats •MS DOS 3.3 6GW Basic
SAME w/SEAGATE 20MB HARD DRIVE............ .-....$8849
SAME w/SEAGATE 30MB HARD
SAME w/SEAGATE 40MB HARD DRIVE.......... .........$1249

NEC POWERMATE

$164.95

$1 49.95

EPSON

LEADING EDGE MODEL D

IBM XT COMPATIBLE PKG.

NEC POWERMATE

PRINTERS

$899

=

vERMESTEP 386 IS

38650 Microprocessor •16MHz
1MB RAM • 1.2MB floppy Drive
EVEREX 386/20 MHz
EVEREX 386/20MHz. w/4MB$3799
EVEREX 386/25 MHz

$1799
.$2899
.$3499

aPrealIGS COMPUTER PKG.
Apple
Computer •512K Upgrade
RGB Crilor Monitor •Apple 3.5' Disk Drive

1499

IMAGEWRITER II PRINTER

$439

ALL

CALL

OTHER APPLE MODELS

C0/17PALZ DESKPRO 286
640K Expandable to 2.1MB • 8•12MHz.
60286 Microproaessor • 1.2MB
Floppy Drive . Serial/Parallel Ports

$1629

SAME PKG. w/SEAGATE 20MB
SAME PKG. w/SEAGATE 30hfB
SAME PKG. w/SEAGATE 40MB

'coineuz

286e

DESKPRO 386S

80386 SX Mcroprooessor •1MB
RAM Expandable to 13MB •SeriaVf
Parallel Ports •16 MHz. •1.2 MB
Floppy Drive

2399

COMPAQ 386/33 W/84MB

$7499

$1879
$1919
$1979

$1849
DESKPRO 386-20e
I
¡
80386 SX Microprocessor
1MB
RAM Expandable to 16M8 .Sie
e
Paralel Pats 20 MHz.
MB
Floppy Drive

$3699

Compaq Brand
CUSTOM CONFIGURATIONS
onitors & Hard DrivelAVAILABLE FOR ALL
Packages In Stock!
COMPUTERS

Coed*
Sank Clos* Mean Odes, Approved Pee, Visa, MaMenert Are-Ex. Diner's 05k. Cale Maw* C.Œ05med. Please call
blieriadmatthp Pet Ns *Meal swelnqm le Cull Card sodas. Noniatifial cheeks musl welt 4-4 mans ler elearanet. N.Y. mamas add
apnea* aim tax. Prices and
sealed Is dome rasa nutlet Not mamma* tor typographical one's. Return al Mat*
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32 BITS AND ABOVE

Clearing the Air
What are the issues to consider with 32-bit software?
Will 32 bits solve all your problems?
Bill Blagdan

C

hoosing all your
hardware by how
well it can run the
software you need
is much easier said than done.
Many 80386-based computers
are currently being used as
fast 80286-based machines
because the vast majority of
popular software applications
on the market are compiled
for 16-bit execution. 80386based microcomputers don't
have aprice/performance advantage over 80286-based
PCs unless they are running
32-bit software.
It's true that 32-bit software can move more data in
fewer clock cycles and has access to more memory than 16bit software. These are the
factors that provide increased
performance for 32-bit applications. However, there are
not yet many 32-bit applications available that can take
advantage of these capabilities. Understanding the issues as well as the technology surrounding 32-bit software will
provide you with the insight you need to
make educated microcomputer-buying
decisions. Some of the issues include
80386-specific software versus 32-bit
software, DOS extenders, various aspects of OS/2, and the 80386SX microprocessor.
ILLUSTRATION: ROBERT TINNEY 0 1989

80386-Specific vs. 32-bit Software
80386-specific software uses features of
the 80386 CPU not available on the 8086,
8088, and 80286. But to be truly classified as 32-bit software, applications must
execute 32-bit instructions. Thirty-twobit instructions can manipulate data and
memory in 32-bit chunks and provide 32bit addressing of up to 4 gigabytes of
memory.

The 80386's real, protected, and virtual 86 operating modes also complicate
things. When executing in
real mode, the 80386 is operating as afast 8086 processor
executing 16-bit instructions.
None of the advanced features
of the 80386, including 32-bit
instructions, are employed in
real mode, and memory access is limited to 1megabyte.
On the other hand, virtual 86
mode enables simultaneous
multiple 8086 sessions, each
in its own protected memory
partition, or virtual machine.
However, this multitasking of
16-bit sessions occurs only
with the proper operating environment to function as an
arbitrator.
Windows/386 is specific to
the 80386, but it is not a32-bit
application. It is a 16-bit application that enables semiprotected multitasking of
other 16-bit applications through its windowing graphical interface. It offers only
partial protection because it doesn't provide true crash-isolation of its multitasking programs. When one of its multitasking applications crashes, Windows/386
lets you save the data in the other multitasking sessions before rebooting. It's
also important to note that Windows/386
continued
NOVEMBER 1989 • BYTE
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doesn't run concurrently with, or allow
multitasking of, 32-bit DOS applications. This is because they run in the protected mode of the 80386, which conflicts with the Windows/386 memory
management structure.
The 80386 microprocessor's protected
mode provides the means to access the
advanced features of the 80386, such as
32-bit instruction execution, 32-bit addressing, and multitasking of 32-bit applications. However, to take advantage of
all the features of the 80386's protected
mode, operating systems and software
applications must be written for it. Currently, DOS is a real-mode operating
system that doesn't permit protectedmode execution. So, how do you create
32-bit DOS software that runs in protected mode and takes advantage of the
advanced features of the 80386?

mode. This switching between modes
costs valuable clock cycles and decreases
application performance.
Second, you may have to significantly
rewrite 16-bit source code to run in protected mode. You can port well-behaved
software from the 16-bit DOS environment to a 32-bit, protected-mode, extended-DOS environment.
Third, the market for an 80386-only
product is much smaller than for an
80286/80386 product due to the massive
installed base of 80286 machines. Many
of the 32-bit DOS applications available
today are mainframe or minicomputer
software ported to the 80386 and recompiled with aDOS extender. And many of
them address small, vertical markets and
don't offer any solutions to the broad
base of IBM-compatible personal computer users.

DOS Extenders
DOS extenders are software tools used to
create applications that run partially in
protected mode under DOS. An extended
application is only partially protected
because it switches back and forth between real and protected modes during
execution and can crash the whole system
when it is in real mode. Applications
created with DOS extenders look like ordinary DOS programs. However, hidden
from the user is akernel that starts under
DOS, switches the processor to protected
mode, and provides an interface between
the application and DOS operating-system services, via a keyboard, for example.
To produce software with aDOS extender, you need acompatible 16-bit or
32-bit compiler. The compiler determines whether the application executes
16-bit or 32-bit instructions. To develop
software that exploits the 32-bit instructions of the 80386, you need a 32-bit
compiler that is compatible with a32-bit
DOS extender. Both 16-bit and 32-bit
versions of DOS extenders are available
to take advantage of protected-mode features of the 80286 and 80386 processors,
respectively.
If you can compile familiar 16-bit
DOS applications for 32-bit execution,
why are there so few 32-bit versions of
16-bit software packages? First of all,
DOS extenders have some very important limitations. When executing an extended DOS application, all DOS system
services, including I/O, must run in real
mode. Therefore, every time an extended application performs an I/O instruction, such as reading the keyboard,
it switches to real mode, performs the
I/O function, and returns to protected

The OS/2 Challenge
Another factor contributing to the small
number of 32-bit DOS applications is the
challenge to create OS/2 versions of popular programs. OS/2 is a16-bit operating
system that was designed to take advantage of all the protected-mode features of
the 80286 microprocessor. Some of the
advanced features include true protected-mode multitasking, access to 16
megabytes of memory, agraphical user
interface, better harmony among programs, and compatibility with familiar
DOS commands.
Perhaps the most important new features of OS/2 are its application programming interface (API) and graphical
programming interface (GPI). OS/2's
API and GPI provide a comprehensive
programming environment, including
thousands of built-in function calls. You
no longer have to set up interrupts via the
interrupt 21 API of DOS to perform system calls. The enhanced programming
environment provided by the API and
GPI of OS/2 provide the tools needed to
create more functional and easier-to-use
applications.
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16-bit OS/2 vs. 32-bit DOS
Currently, 16-bit OS/2 versions and 32bit extended DOS versions of many popular software packages are under development. For those packages with both
versions under way, you might expect the
32-bit version to be faster. Tests have
shown, however, that 16-bit Paradox
OS/2 outperforms 32-bit Paradox/386.
Unlike DOS, which is areal-mode operating system, OS/2 runs exclusively in
protected mode. Thus, OS/2 applications
don't waste time switching between real
and protected modes. So, if you compare

different program incarnations, you
must do it carefully.
A 16-bit OS/2 application also may
outperform a 32-bit DOS version because of OS/2's ability to use threads. A
thread is the smallest unit of execution
within an OS/2 application. Every OS/2
application has at least one thread, but
several threads can run at the same time.
OS/2 programmers can use these
threads to create applications that employ
multitasking within themselves by overlapping program functions with user input. For example, an OS/2 spreadsheet
program could perform recalculation as
aseparate thread when you hit the Recalculate key, freeing up the keyboard so
you can go on working with the spreadsheet.
OS/2 vs. OS/2 for the 386
The production release of anew 80386specific, 32-bit version of OS/2, tentatively called OS/2 for the 386, is scheduled for the first half of 1990. Two
important issues must be addressed when
comparing this version with the original:
32-bit instruction execution and segmentation.
Although 32-bit instruction execution
will be available under OS/2 for the 386,
any applications released for the current
version of OS/2 will have to be rewritten
and compiled with a new 32-bit OS/2compatible compiler to gain this advantage. Given this complication, many software vendors may never release 32-bit
versions of OS/2 applications. Instead,
they may simply package them as 16-bit
versions to run under both OS/2 and
OS/2 for the 386.
The second important issue to consider regarding OS/2 and OS/2 for the
386 surrounds segmented versus linear
memory addressing. The 80386 microprocessor's memory architecture supports alinear, or "flat," memory model
that enables direct addressing of up to 4
gigabytes of memory. With aflat memory model, you can set up one huge 4gigabyte code-and-data segment and
avoid the extra work required by 8086
and 80286 segmented architectures.
However, memory segmentation is required with aprotected-mode, multitasking operating system such as OS/2 or
OS/2 for the 386. Multiple code and data
segments are kept for each application
running concurrently in a multitasking
environment to enable hardware-assisted
protection by the microprocessor. Therefore, while OS/2 for the 386 won't do
away with segmentation, it will enable
you to use data and code segments that
continued

The ViVa24 Modem knocks 'em dead with style and convenience.
Finally!

An affordable, state-of-the art
modem designed to maximize any work
station or desktop and take up minimal

space. The new 2400 baud modem from
Computer Peripherals, Inc. is a100%
Hayes compatable external modem
which boasts more high-tech features than its competition
at an unbelievable price tag.
The compact, distinctively sleek tower design simplifies
placement, and it's easily accessible, front panel power
switch eliminates fumbling around the back of the unit.
The handsome weighted base holds the ViVa24 firmly in
place, and sharp LED indicator lights are aligned for comfortable viewing, utilizing international graphic icons that
make the ViVa24 simple to understand.
The small tower design creates anatural flow of air over
the surface of the board, allowing the ViVa24 to run cooler
and affording you 24-hour, worry-free operation. The
Viva24 modem provides the user compatability with IBM
PC, XT, AT, IBM PS/2, Apple Macintosh computers and any
computer that supports RS-232C.1 1.

The ViVa24 modem represents innovation from its footprint up with features such as: use of the Hayes "AT" command set, asynchronous data format, auto-dialing, auto
answer, adaptive equalization, non-volatile memory, automatic tone and pulse dialing, remote access while your
computer is unattended, self-test and built-in diagnostics.
Best, of all, the ViVa24 is fully backed with afive-year
limited warranty. ri
Before investing in an ordinary modem, be sure to
investigate the ViVa24. For more details, call your Ingran
MicroD representative now at:
1-800-456-8000 (East)
1-800-642-7631 (West)

IGHFIDELITY
By Computer Peripherals, Inc.
667 Rancho Conejo Blvd.
Newbury Park, CA 91320
TEL: (805) 499-5751

Trademarks: IBM, International Business Machines, Corp.; Hayes Microcomputer Products; Apple Macintosh; High Fidelity, Computer Peripherals, Inc.

Circle 90 on Reader Service Card (DEALERS: 91)
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are larger than the 64K bytes that is
permitted under OS/2.

The 80386SX Microprocessor
The 80386SX is alow-end version of the
80386 that can run 32-bit software but is
hindered by a 16-bit data bus. In most
cases, the 80386SX operates in the same
16-bit environment as the 80286.
However, tests show that the 80386SX
is slower than the 80286 when running
16-bit applications, and slower than the
80386 when running 32-bit applications.
Compared to the 80286, the 80386SX is
also slow at multitasking 16-bit applications under OS/2.

32-bit version of OS/2 has its advantages
as well.
Which IBM PC-compatible personal
computer platform you choose should be
determined by two primary factors: the
software you need, and the hardware's
ability to run that software effectively.
Just because aprogram claims to be "32bit software" doesn't mean that it is the
best program to run your particular application. •

Easier Said Than Done
Software continues to be one of the most
important factors to consider when purchasing personal computers. You have a
wide range of choices of IBM PC-compatible hardware platforms, ranging in
price from less than $1000 for 8088,
8086, or 80286 processors to more than
$10,000 for the latest 80386 or 80486
processors.
Not all 80386-specific applications
are 32-bit applications. DOS extenders
are an important option to consider, as
are the performance differences between
16-bit OS/2 applications and 32-bit extended DOS applications. And the new

Bill Blagdan is aproduct marketing engineer at Advanced Micro Devices in Austin, Texas. He can be reached on BIX do
"editors."

McGraw-Hill Bookstore

Discover the Shape of
Computing to Come
Published by Academic Press

1

Mathematical Methods in Computer Aided Geometric Design
Clip or copy this coupon and return to:

Edited by Tom Lyche and Larry L. Schumaker
Nearly 50 papers from distinguished international researchers show you the

McGraw-Hill Bookstore

latest mathematical techniques for designing and interpolating univariate and
multivariate splines, algebraic curves, rational curves and surfaces, Bézier

1221 Avenue of the Americas
New York, NY 10020

curves and surfaces, finite elements, and more. Topics treated include
scattered data interpolation, geometry processing, convexity and shape

Tel. 1-212-512-4100

preservation, subdivision, knot insertion and removal, knot selection for
parametric curves, geometric continuity, and cardinal interpolation.

YES! Please send me —
copies of book #1 (Lyche/Schumalcer)

628 pp., $49.95

copies of book #2 (Brawer)

2

Introduction to Parallel Programming

By Steven Brawer
Complete with examples in simplified Fortran, this first-of-a-kind selftutorial guides you step by step through the basics of parallel programming
— from creating multiple processes and scheduling memory sharing to
dealing with data dependencies. And it presents such useful applications as
discrete-time, discrete-event simulation, numerical integration, and Gaussian
elimination — plus parallel versions of the traveling salesman problem and
maze exploration. 438 pp., $39.95

0

Elements of Differentiable Dynamics and Bifurcation Theory

By David Ruelle
A rigorous introduction to the mathematical theory underlying chaos and
strange attractors — emphasizing infinite dimensional systems, noninvertible maps, attractors, and ageneral theory of bifurcations. Includes
detailed problems.

187 pp., $27.50

copies of book #3 (Ruelle)
Check, money order, or credit card only:
CI VISA ID MasterCard la AMEX
Acct. #
Exp. Date
Name
Address
City
Zip

State

Please add applicable sales tax, plus
$2.50 postage and handling.
BYTI IA

The Professionals' Information Center—Since 1961
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How to match the best front end
with the best back end.

You've invested in the best hardware,
operating system and database products.
You have astaff of programmers ready to
go. But to build great looking applications with the sophisticated features
today's users demand, you need apowerful front end development tool—JAM.'
JAM, the most advanced user interface
management
system on the
market, does
it all—from
prototyping to
implementation.
And, because
Create colorful screens and
it works with
nested windows easily,
any database
or file manager, you get the best front
end ad the best back end.
JAM is hardware independent, so it
isn't limited to one computer, database or
operating system. In fact, JAM runs on
everything from PC's to super-minis,
works under 7operating systems and
provides access to ahost of database
products. Using JAM you can create a
consistent user interface across multiple
systems and hardware platforms.

JAM works under the following operating systems:
•UNIX®
•MS-DOS®

•VMS®
•XENIX®
•AOS/ VS"

•RMXTM
•VOS'
AL

JAM makes it easier than ever to design
and revise complex applications. Using
features like context-sensitive help, procedural command language (JPL), shifting
and scrolling fields, extensive data validations, on-line testing, and avariety of
visual attributes, you'll be amazed how
quickly your applications spring to life.
JAM is fast, as well as flexible. Development time is reduced significantly thanks
to JAM's powerful screen drawing utilities and comprehensive library of subroutines. You can easily create and link
together screens, windows, and menus to
develop an application shell. Then simply
attach the processing routines, and your
application is complete.

Plus, if your back end is an SQL-compatible relational database like Oracle:le
SQLhaRe',3 Informix® or Britton Leer"
you'll really appreciate JAM /DBi,
JAM's optional database interface. With
JAM /DBi, you can develop entire applications using only industry-standard
SQL statements and
JAM's authoring tools.
So if you're
programming
in a3GL
Use SQL to retri
eve
like C or
FORTRAN,
and display data.
follow the lead of the many Fortune 1000
companies who have already discovered
JAM.
JAM from JYACC. It gives you the
best at both ends.
Call for more information about
JAM and our
demo diskette.
JYACC, Inc
116 John Street
_'VC:Orr
New York, NY 10038
212-267-7722 FAX No. 212-608-6753

800-458-3313

JYACC Application Manager. The Composerfor Sophistkated Applications.
Circle 190 on Reader Service Card (DEALERS: 191)
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Upward Mobility
If the price of anew 32-bit
computer system is beyond reach,
you should consider aused
computer—the computer you're using
now. The products listed below let
you upgrade your 8- or 16-bit
computer with a32-bit processor
and, in most cases, 32-bit memory.
Don't let the 32-bit bandwagon
pass you by. Climb aboard!

AOX
486 Totten Pond Rd.
Waltham, MA 02154
(617) 890-4402
Master 386
16 MHz
$1195
$1395
20 MHz
80386 processor card for the IBM
PC AT and compatibles. Accesses 1
to 15 megabytes of memory.
MicroMaster 386
20 MHz
$1495
25 MHz
$1795
80386 processor for Micro Channel
machines; comes with 1to 8
megabytes of memory.
Inquiry 1180.
Applied Reasoning
86 Sherman St.
Cambridge, MA 02139
(617) 492-0700
PC-elevATor 386
$1795
I6-MHz 80386 processor board
with Imegabyte of RAM for the IBM
PC, XT, and compatibles.
Inquiry 118L
Artek Computer Systems
780 Montague Expy.,
Suite 203
San Jose, CA 95131
(408) 433-9208
Abacus 386/25
$1200
25-MHz 80386 processor board for
the IBM PC AT and compatibles;
contains up to 4megabytes of
memory.
Inquiry 1182.
AST Research
2121 Alton Ave.
Irvine, CA 92714
(714) 863-1333
Premium FASTboard/386
$1095
16-MHz 80386 CPU module for
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AST Premium ATs; comes with
Ito 8megabytes of memory.
Inquiry 1183.
Daystar Digital
5556 Atlanta Dr.
Flowerbranch, GA 30542
(800) 962-2077
(404) 967-2077
Daystar 33/030
$2995
33-MHz 68030 processor for the
Mac SE. Optional 68882 math
coprocessor for $900.
Inquiry 1184.
Dove Computer
1200 North 23rd St.
Wilmington, NC 28405
(800) 622-7627
(919) 763-7918
FastNet LAN 020
$1499
16-MHz 68020 processor for the
Mac SE with 1to 5megabytes of
memory.
Inquiry 1185.
Eclipse Computer Solutions
1Intercontinental Way
Peabody, MA 01960
(508) 535-7510
386 HummingBoard
20 MHz
$1995
25 MHz
$2495
80386 processor for the IBM PC,
XT, and compatibles. Available with
1to 24 megabytes of memory.
Inquiry 1186.
GCC Technologies
580 Winter St.
Waltham, MA 01254
(617) 890-0880
HyperCharger 020
$999
I6-MHz 68020 accelerator for the
Mac SE that carries 1to 4
megabytes of memory.
Inquiry 1187.
Intel Corp.
Personal Computer Enhancement
Operation
5200 Northeast Elam Young Pkwy.
Hillsboro, OR 97124
(503) 681-8080
Inboard 386
$1295
16-MHz 80386 processor board for
the IBM PC AT and compatibles;
comes with Imegabyte of RAM.

Inboard 386/PC
16-MHz 80386 processor board for
IBM PC, XT, and compatibles;
comes with Imegabyte of RAM.
Inquiry 1188.
Irwin Magnetic Systems
2101 Commonwealth Blvd.
Ann Arbor, MI 48105
(800) 412-1879
(313) 930-9000
XL 20/XL 25
XL 20
$995
XL 25
$1695
20- and 25-MHz 68020 processor
boards for the Mac SE; come with 1
to 8megabytes of memory.
Inquiry 1189.
Levco Sales
6181 Corner Stone Court E,
Suite 101
San Diego, CA 92121
(619) 457-2011
Prodigy SE
$1499
I6-MHz 68020 processor board for
the Mac SE with 1to 4
megabytes of memory.
Prodigy 4
$2995
16-MHz 68020 processor board for
the Mac Plus with 4megabytes of
memory and aSCSI port.
Inquiry 1190.
Novy Systems
2341 South Ridgewood Ave.
Edgewater, FL 32032
(904) 427-2358
MAC20MX Series
16 MHz
$895
25 MHz
$1795
68020 accelerators for the Mac Plus
and Mac SE; available with 1to
4megabytes of RAM.
Inquiry 1191.
Orchid Technology
45365 Northport Loop W
Fremont, CA 94538
(415) 683-0300
Jet 386
$1299
I6-MHz 80386 board for the IBM
PC and XT.
Inquiry 1192.
Quadram L.P.
(Q/Cor)
One Quad Way

BBS Sysops

Norcross, GA 30093
(404) 923-6666
Quad 386XT
16 MHz
$1195
$2295
20 MHz
80386 processor board for the IBM
PC, XT, and compatibles; available
with 1to 3megabytes of memory.
Inquiry 1193.
Radius
404 East Plumeria Dr.
San Jose, CA 95134
(408) 434-1010
Accelerator 16
$795
16-MHz 68020 board for the Mac
Plus and SE; 68881 available for
$300.
Accelerator 25
$1395
25-MHz 68020 board for the Mac
SE; 68882 available for $500.
Inquiry 1194.
Total Systems
99 West 10th Ave.,
Suite 333
Eugene, OR 97403
(800) 874-2288
(503) 345-7395
Gemini 020/030
16-MHz 68020
$795
20-MHz 68030
$1395
Accelerator board for Mac 128,
Mac 512, Mac Plus, and Mac SE that
lets you use either a68020 or a
68030 processor; includes aSCSI
port.
Inquiry 1195.

Are you looking for ways to improve your board? Something that will
set you apart from other boards in your area? Are your subscribers interested in microcomputers? Listen to this!
Announcing the Bulletin Board EXchange
The Bulletin Board Exchange allows you to become apublisher of MicroBYTES Daily, an on-line news service from BYTE. It is acustom
package of news and features designed specially for local BBSes, and is
available only to sysops.
Every Monday through Friday you get articles about developments in
microcomputing, telecommunications and selected new product announcements. Get the latest news about MS DOS machines, Macintoshs, Unix workstations, Amigas, Atari Sts, peripherals and software.
All the stories are reported, written, and edited by the staff of BYTE
Magazine, BYTEweek and BIX, and our world-wide network of reporters and editors.
Not only do you get agreat resource for your subscribers, but you also
get access to BIX which will cut your cost of exchanging information
and conducting BBS network business.
All this is just $49 aquarter.

Your one-year subscription to the Bulletin Board Exchange (billed quarterly) may be cancelled any time without further charge; just notify us.
If you prefer, you may subscribe for three months only, at just $69.
This resource guide is intended to
provide areasonable cross-section
of available products, companies,
and services. Due to space
limitations, we cannot list all
companies and products. 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.

If you call BIX directly, you pay no hourly telecommunications charge.
If you call using Tymnet, the rates are only S2/hour on evenings and
weekends and $8/hour on weekdays. You may also purchase unlimited
off-peak Tymnet for just $15 amonth in the U.S. (lower 48 states). International Tymnet access is provided by your local PTT.
Subscribe today.

One Phoenix Mill Lane
Peterborough, NH 03458
1-800-227-2983
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sheet confusion, take heart.
And with SuperCalc5, you
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select fonts, lines, boxes, grids
alternative to war: revolution.
and shading. All of which can
One that delivers even more
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performance than you have
quality customized reports.
(ahem) been waiting for but
Plus, SuperCalc5 actually
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makes productivity easier An
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Present astate-of-Me-art picture ofyour work.
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And atruly comprehensive
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system of debugging highlights
on mainframes.
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macro logic.
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Perhaps even
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is, frankly quite revolutionary
Let's begin at the end. Stand-alone quality is the way SuperCalc5 can
Catch bugs before the
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to be precise. Linking either in memory
or on disk, either pages of the same spreadsheet or independent, either
SuperCalc5 files
ez.g
or Lotns®
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us to the "11"
word. SuperCalc5
not only reads
and writes Lotus®
1-2-3® files, it
totally coexists
with Lotus.
Letting you easily move 1-2-3 macros into
SuperCalc5 and back again. Even toggling
between menus is asnap for SuperCalc,5.
But not for Excel
Which now brings us to the "E" word.
Unlike Excel, SuperCalc5 runs on all IBM®
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and
L compatible computers but also
takes full advantage of 286 and 386 machines
whenyou decide to make that transition.
And if all that isn't enough to make you
run out today and join the revolution, there's
even more incentive.
Like our free demo disk offer through July
31, 1989 And our $100
upgrade offer for just
SUPERCALC5e
about any spreadsheet
you're using. Call 1-800531-5236. In Canada
call 1-800-663-6904.
Which finally brings us
to our admittedly biased
outlook for the much touted spreadsheet war
With SuperCalc5, peace is at hand.
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A NEW TWIST
ON AN OLD
TECHNOLOGY
Helical-scan technologies—including DAT—provide tape storage
systems with gigabytes of data storage
Jay Bretzmann
ecause today's personal computers are powerful enough to run large and complicated applications, users need enormous storage capacity.
Helical-scan tape storage offers multi-gigabyte
capacities that most other personal computer
storage systems can't achieve. Helical-scan techniques also
provide higher transfer rates and cost-efficient, removable data
storage. Currently, users can't obtain these benefits from tapes
recorded by traditional techniques.
By Any Other Name
Helical-scan recording isn't really new. What is new is the
name and the fact that, until about 16 years ago, this technology wasn't used for computer applications.
Otherwise known as slant-track or diagonal (versus longitudinal) recording, helical-scan technology has been used in
video recording applications since 1956, when Ampex introduced the first commercial videotape recorder. Adaptations of
the technique for computer data storage began about 18 years
ago. Once again, Ampex was the pioneer when it introduced its
Terabit Data Recorder in 1972, but IBM drew significant attention to the format.
In 1973, IBM purchased the rights to the technology from
Ampex for $13 million, and in 1974, it introduced the IBM
3850 as the ultimate solution to data-storage problems. The aim
was to eliminate the manual handling (and resultant human
error) associated with tape reels and disk packs. The 3850
could essentially put all your data on-line by storing between 35
and 472 gigabytes. The 3850 was able to record this much data
by using helical-scan technology and alarge-width tape.
For various reasons, including the move from batch to transaction processing, in 1985, IBM discontinued support of the
3850. Generally, there was amove to smaller machinery and
increasing electronic (versus mechanical) complexity. As
video recording technology evolved, tape widths shrank, recording heads started to slant, and, by and large, companies
began developing ahelical tape format known as VHS, which
380
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was adopted first for commercial and then for consumer video
recording.
As engineers experimented with this technology for datastorage applications, the form factor changed (from 8-inch to 5inch), limiting the acceptance of this format and causing most
serious tape suppliers to shy away from its use.
Mostly Good News
"Conventional" tape devices write data longitudinally in apattern parallel to the edge of the tape. In helical-scan recorders,
the recording head tilts at a slight angle, causing the tape to
wrap around it in a barber-pole fashion. The spinning head
writes data tracks as portions of acontinuing spiral or segments
of ahelix—thus the name. Figures la and lb show the differences in track layout and head design for typical recording devices, such as the quarter-inch drive and the helical-scan
product.
The first helical-scan tape machines used 2-inch-wide tape,
but now helical-scan products are produced in several widths,
including 4-mm digital audio tape (DAT), 8-mm, quarter-inch,
half-inch, and a few nonstandard widths. The 4-mm DAT,
which is potentially one of the best tape-storage formats, has
been plagued with ongoing controversy that has held back its
implementation. (See the text box "The DAT Controversy"on
page 384.) DAT technology involves the ability to put well over
1gigabyte of almost totally pure data on acassette the size of
acredit card (see "DAT Drive Eases Mac Backups" on page
225).
Of course, as with any beneficial technology, along with the
advantages come some trade-offs. For instance, as yet, not all
the helical-scan standards are in place. Some are here and
others are on their way, though, via organizations such as QIC
(Quarter-Inch Cartridge) and DDS (Digital Data Storage),
which make recommendations and decisions concerning standard tape drive features and formats.
An additional problem has been that because sound can be
continued
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reproduced onto DAT with almost 100 percent integrity, compact disk manufacturers introduced legislation to forestall the
production of DAT recorders without safeguards against the
copying of prerecorded music. Thus, until recently, firms that
make computer storage devices haven't been able to mass-produce DAT drives to offer to the public at low, economy-of-scale
prices. Some vendors, though, such as Hewlett-Packard, GigaTrend, Wangtek, and WangDAT, are not content to wait. They
have already introduced DAT data recorders, albeit at rather
high introductory prices (around $1500), to OEMs. You can
expect that prices will be between $4000 and $5000 by the time
the recorders reach your local computer store.
Enormous Capacity
The principal difference between current and previous computer tape recording devices used on personal computers is the
orientation of the data on the medium. Helical-scan techniques

LONGITUDINAL RECORDING HEAD
(a)

Head

Medium
Data
track 1
Tape movement
I

Data
track 0 '

«41

,

E

I

W -Write head
R - Read head
E - Erase head

Figure la: The basic head design for alongitudinal, singletrack tape recorder uses two sets ofparallel write-and-read
heads to enable drive operations in both tape directions.

can achieve higher recording capacities in asmaller physical
package than any other computer storage device, including optical disks.
VHS devices can store from 2.5 to 5.2 gigabytes per tape; 8mm products store 2.3 gigabytes. Presently, there is only one
source for purchasing 8-mm computer products: Exabyte Corp.
(Boulder, CO). Thus, in this format, ade facto industry standard exists. DAT products yield between 0.9 and 1.3 gigabytes
per unit. Future DAT capacity increases will depend largely on
the incorporation of compression algorithms. DAT minimizes,
and even eliminates, capacity loss due to track spacing. Progressions in quarter-inch and half-inch tape capacities have
been accomplished through media formulation changes and
through dividing the tape width into more and more discrete
tracks.
Design and Media Considerations
Helical-scan tape drives, which can be used for high-capacity
disk backups, including distributed network operations, use a
low-cost, cartridge-tape design available for under $10. These
drives use guides to provide the necessary precision for passing
the tape by the head. Units consistent with the longitudinal QIC
standard, however, depend on arelatively expensive cartridge
design for proper tape positioning. This mechanism adds cost
to the tape cartridge instead of the drive. Thus, there is afundamental difference in the cartridge design between helical
scan and QIC.
The 8-mm product features an embedded SCSI connection
and fits into the 5Vs-inch full-height form factor. The first
available DAT drives will occupy the same space, but they may
one day be made in the 3'h-inch form factor.
While moving the tape at arate of almost one-half inch per
second, the 8-mm product achieves a 246K-byte-per-second
sustained data transfer rate. DAT designs pass the tape at similar speeds and feature amaximum of 192K bytes per second.
Most QIC drives achieve 90K bytes per second, with the QIC
320 products achieving 240K bytes per second.
Some helical-scan designs can provide ahigh-speed search
continued

Figure lb: Depending on the format, ahelical-scan tape head may contain two, three, and even four heads inside the rotary
drum. The tape is wrapped around the head barber-pole-style to create alonger overall data track.
382

BYTE • NOVEMBER 1989

Numonics U angles the Mouse!

The Cordless Manager Mous

BUY IT...just $149.95

($175 Value).

The mighty Manager Mouse has no tail to tie you down or hold it back. It's all
pure untangled freedom. Plus variable resolution, from 10-1000 dpi, and the
maintenance-free performance you'd expect from any well-bred Numonics
mouse. Compatible with all popular application software.
BREAK FREE — GET MANAGER MOUSE!
Circle 260 on Reader Service Card

FBI all • • al IM

$149.95
111
I
•
II
a

NUMONICSUMIMIIMMIIMIIIIMMMIMMUMMUMMIII

Numonics Corporation, 101 Commerce Drive, Montgomeryville, PA 18936
FAX: (215) 361-0167 or Call: 1-800-247-4517

Plus 54.50 shipping & handlirg per unit.
PA residents add 6% sales tax.

The Cordless
Manager Mouse
from Numonics

g LIMITED
I OFFER

#of Units

Payment: 1 VISA El MC

Card No

E AMEX

Expiration Date

II CHECK

111
11
a
li
li

Name

1

Company Name

a

II

Address
City
Daytime Telephone

State

Zip
Amount Enclosed

II
I

11111MMZEIMMIIMMIIIMMIIIIIIIIIMMIZIMMIMMIII1U8111•MMIIIIBIMMIZMIMIIIIIMIMMIMMIMMIIII

FEATURE
A NEW TWIST

The DAT Controversy
U

ntil recently, the recording industry associations have blocked Japanese companies' attempts to import digital audio tape (DAT) recorders for
consumer use. The issue has been one of
mechanically preventing the reproduction of compact disk (CD) recordings.
Organizations such as the Recording Industry Association of America (RIAA)
are lobbying for more time in order to
develop better laws governing music
copyrights.
With DAT, consumers would, for the
first time, be able to reproduce digitalquality music and sounds. Thus, it is
feared that anew rash of illegal recordings would be triggered, with the focus
being on the lucrative CD market. The
RIAA is also against the introduction of
rewritable CDs or any other device capable of reproducing professional-quality recordings.
Citing fears of lost revenues from
bootleg music reproductions, the RIAA
is threatening to take legal action
against any company selling a DAT
product in the U.S. consumer market
without including circuitry that would
prevent mass copying. The RIAA is
not, however, opposed to DAT recorders being sold for professional recording
applications; the Association even has
one of its own.
A CBS attempt to thwart would-be pirates has been quashed by the National
Bureau of Standards (NBS). This technique blanked out the audio signal
around 3840 Hz. If special decoding
circuitry detected this "notch" for 15
seconds, the recording would be halted
for the next 25 seconds. The NBS found
that the scheme didn't work between 40
percent and 90 percent of the time, and
that certain harmonics associated with
violins, synthesizers, and organ music
tended to activate the copy protection.

R. Miller & Associates of Glenview,
Illinois, is developing asecond scheme
involving the addition of subcodes to all
commercially produced music. The inaudible subcode could be sensed only by
aDAT recorder equipped with special
circuitry. Having detected the subcode,
the recorder would shut itself off. The
National Academy of Recording Arts
and Sciences has tested this method and
believes it to be workable, but some artists are against adding any tones to
music recordings.
A compromise between the Japanese
manufacturers and the recording industry may have been reached. The Japanese have agreed to add extra circuits to
defeat unlimited copying, while the recording industry has eased restrictions
against copying original recordings. In
this scheme, adigital subcode identifies
the input source of the information and
prevents copying except from the original DAT tape. The category code is located at the beginning of the tape and
therefore does not interfere, add, or
subtract from the music.
Consumer products arriving early
next year will have the ability to duplicate CDs but not DAT recordings. The
industry associations believe that few
people will be interested in creating
multiple copies of the same source material for distribution.
Significantly less turmoil was raised
over the introduction of the analog cassette recorder years earlier. Many of
these units were unable to fully reproduce an LP's range of sound. In addition, their recordings contained "tape
hiss," and each playback added to the
degradation of the signal quality. Consequently, the effect on record sales was
relatively slight.
No such undesirable characteristics
are associated with digitally recorded

capability. DAT technology provides two subfields per track
containing information that can be indexed and read many
times faster than the actual tape speed. Any spot on the tape can
be accessed in 20 seconds or less. Because of this feature, DAT
technology is particularly appealing for value-added system
development requiring low-cost mass storage.
Both the 4-mm and the 8-mm units depend on adigital recording format; the QIC designs are analog devices. Digital recording is regarded as the more accurate and is required for
voice and image representations.
Most camera stores already sell 8-mm tape, and DATs seem
destined for widespread consumer distribution. If you purchase
from uncertified sources for use in backup operations, be care384
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music. The recording is virtually indistinguishable from the original, and
since the music is created from converting adigital bit stream into an analog
signal instead of amplifying previously
recorded modulations, each playback
remains crisp.
Until now, the music industry has had
amonopoly on digital recording methods. It has been able to charge a premium for the CD format, which is less
expensive to produce and distribute
than the vinyl LP. The CD has ahigher
perceived value since its signal is superior to that of the LP. This advantage is
certain to diminish in the years to come,
however, as digital circuits continue to
replace earlier analog designs.
In some ways, the RIAA's struggle
resembles the efforts of software developers to devise effective copy-protection schemes. Over time, most major
developers abandoned these programs
in favor of an honor system.
Right now, unless you operate aprofessional recording studio, the only
place you can buy a DAT recorder for
home use is in Europe and Japan. To
date, some 25,000 units have been sold
worldwide, mostly to professional recording studios. Prices are high, around
$3500, because of the small volumes
that manufacturers are currently producing. The economies of scale necessary to reduce unit prices to an affordable level are only possible with the
product's acceptance in the U.S. market.
Computer storage versions of DAT
are already becoming available from a
wide group of manufacturers. This device holds much promise for users seeking to achieve unattended backup operations on desktop computers. But until
the products are qualified by system
OEMs, volumes will remain low and
prices high.

ful not to obtain poor-quality tape. If you plan to use ahelicalscan device, you need the best tape available, because as bit
densities increase, tape defects become magnified. Head clogs
are another source of error and will occur more often in atape
containing surface variations.
Error Correction
Defects of the medium are acommon source of error in tapebased recording, and there's abig difference in the way helicalscan and longitudinal recorders deal with the problem. By
using the read-after-write verification process, both drives are
capable of sensing bad blocks—those containing more errors
continued
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evelopment of a

standard file format would facilitate
software distribution on tape.

than can be corrected by the error-correction coding (ECC).
But the longitudinal designs simply rewrite the data farther
down the tape, up to 16 times. This rewrite usually takes place
on the same track, aprocess that may not circumvent the problem if the errors were caused by alongitudinal scratch. The design of the 8-mm drive causes it to rewrite bad blocks 11 blocks
farther down the tape, aprocedure that serves to position the
data away from the same horizontal path. The device can rewrite ablock up to 12 times. If, after 12 tries, its efforts are still
unsuccessful, you should throw out the tape.
Helical-scan recorders possess better error-correction capabilities than just about any other mass storage device, partly
because the higher bit densities mandate more sophisticated
error-correction algorithms to account for dropouts, or flaws,
in the recording area of the tape.
Helical-scan tracks are recorded at an angle of about 5degrees to the edge of the tape in order to create alonger overall
track length. In DAT, the incoming signal is split between two
adjacent tracks, referred to as aframe; for error-correction purposes, frames are arranged into groups. The 8-mm drive, however, doesn't use the frame or the group concept. Instead, it
writes data as aset of continuous blocks, and detects and corrects all errors within the data block structure.
One factor further compounding errors is that with helicalscan techniques, the spinning head can create helical scratches
(on top of the longitudinal scratches already caused by the tape
guides regardless of head design). With helical technology,
tape defects are magnified over those found with longitudinal
recorders with lower surface or overall recording densities.
Tracking, however, is generally more precise with helicalscan devices, which incorporate an additional head for reading
aservo (positional reference) track. It is not yet necessary for
most quarter-inch designs to include these capabilities in the
drive design; however, future capacity increases will create the
need. Since its inception, many improvements have been made
to the data cartridge medium that address earlier problems that
users encountered with these longitudinal recorders.
An 8-mm format track contains aservo zone (positional reference bits) and eight data blocks, each capable of storing 1024
bytes. The drive's read-after-write design can handle burst
errors of up to 246 bytes within each block, and up to 80 additional single-byte errors—an extremely high level of ECC that
results in anonrecoverable error rate of less than one in 10 -'
3
bits read.
Products based on 4-mm DAT technology achieve an even
higher level of data integrity using various correction techniques in addition to read-after-write. The first two levels of
ECC, called C1and C2, are based on industry-standard ReedSolomon algorithms. They are aholdover from the audio format. C1and C2 are designed to handle horizontal error patterns up to 0.3 mm wide.
Data-storage formats include athird algorithm, called C3, for
correcting diagonal errors affecting any two frames within the
same group. Finally, n-group writing (i.e., rewriting the same
386
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block ntimes) can be used to further enhance data reliability,
but the trade-off is adecrease in tape capacity. DAT products
achieve an uncorrectable error rate of 1in 10 -15 bits read.
Products based on the DAT technology also incorporate a
scheme known as alternate azimuth recording, which maximizes capacity by allowing the overlapping of adjacent tracks.
The magnetic cores are mounted in the drum at different angles: The first head is aligned at +20 degrees to horizontal center, the second at —20 degrees. This design permits interleaving, atechnique in which incoming data is divided between two
tracks so that no major sections of the signal are lost. Alternate
azimuth recording also minimizes crosstalk.
Benefits of aNew Technology
Increasingly, new personal computers are being marketed with
tape drives designed into their peripheral storage systems.
Manufacturers developing 4-mm products may decide to adhere to astandard low-end file-interchange format. The result
will be that, besides being able to use tape devices as backup
storage, you will be able to use them to share large data sets
among fellow users without regard to the drive's manufacturer.
Vendors of 4-mm products are in the process of addressing
this key data-cartridge problem involving file-recording formats. QIC developers have long recognized this deficiency, but
they have only recently taken significant corrective actions—
possibly due to the pressure from DAT.
Development of astandard file format would also facilitate
software distribution on tape, aprocess that heretofore has been
limited to floppy disks. Once again, helical-scan technology
may have aleg up on existing longitudinal machines.
Because these products use tape formulations with the ability
to hold astronger magnetic signal, software vendors may soon
be able to implement areplicating process referred to as contact
printing—the process of transferring asignal through the contact of amaster tape against aclone tape. By using contact
printing for updates rather than sending multiple disks, vendors
could achieve significant savings and, hopefully, pass them
along to users.
A new technology often adds some more desirable product
attributes missing from current systems. On some of the DAT
format designs, you will find afeature known as "update-inplace." With this provision, you can insert new information on
atape as long as the storage requirements for the new data do
not exceed the requirements for the data being replaced.
DAT formats also provide an area on the tape called the system log. Information stored in the log, including C3 error activity, is used to indicate the level of data integrity found within
the volume. If the log contains ahigh level of C3 activity, then
the tape is bad.
Market Realities
With earlier, longitudinal recording devices, the mechanical
parts accounted for most of atape subsystem's cost. The use of
rotary heads in helical-scan technology shifts much of the cost
to the electronic components. Thus, electronic sophistication
and tolerances are substituted for mechanical sophistication
and tolerances.
To obtain capacities and transfer rates similar to those of
helical recorders, companies that make longitudinal recorders
will need to develop new heads, stronger motors, and so forth.
But these improvements will add cost to an already costly device. Therefore, if capacities and transfer rates remain about
equal, there will be agrowing disparity between the costs associated with these formats.
continued
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All the software, alignment diskettes, parallel/serial wrap-around
plugs, ROM POSTs and extensive, professional documentation to
provide the most comprehensive testing available for IBM PCs,
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with the IBM ROM BIOS. It works even in circumstances when the
Service Diagnosticsdiskette 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
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Diagnostics II for the most thorough hardware error isolation
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everyone (including every serious repair technician) time, money,
and headaches in fixing their computers, even non-IBM equipment.
All CPUs & Numeric Co processors
System Expansion & Extended Memory

All Color Graphics & Monochrome

Floppy, Fixed & Non-standard Disk Drives

Parallel & Serial Ports

Standard & Non-standard Printers
System Board: DMA, Timers, Interrupt,

Mono, CGA, Hercules & EGA

Real-time Clock & CMOS config. RAM

Monitors

Adapters
All Keyboards & the 8042 Controller

Join the ranks of XEROX, NCR, CDC, SONY, PRIME, ... who have
bundled SuperSoft's diagnostics with their microcomputers at no risk
because of our 30 day money back guarantee.
Service Diagnostics for PC, PC/XT, and compatibles only

$169

Alignment Diskette for PC, PC/XT and compatibles (48 tpi drives)

$ 50

Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial)

$ 30

Service Diagnostics for AT and compatibles only

$169

Alignment Diskette for AT and compatibles (96 tpi drives)
Wrap-around Plug for AT (serial)

$ 50
$ 15

ROM POST for PC, PC/XT and compatibles only

$245

ROM POST for AT and compatibles only
$245
Service Diagnostics: The KIT (Includes all of the above—save $502) $495
Service Diagnostics far 386 or V2, v30, or Harris, etc. (please specify)

$195

Diagnostics Il is the solution to the service problems of users of all
CP/M-80, CP/M-86 and MS-DOS computers

$125

ROM POST for PS/2 and compatibles only

$245

Alignment Diskette for PS/2 and compatibles (3.5 inch)

$ 50

To order, call 800-678-3600 or 408-745-0234
FAX 408-745-0231. or write SuperSoft.

et,„ su.e.,ocon-frul

letAfreen'

FIRST IN SOFTWIRE TECHNOLOGY Po. Box 611320 San Jose, CA 95161-1328(408) 745-0234 Telex 270365

SUPERSOFT Is aregIstered tradernark of SuperSoft, Inc .CDC of Control Data Corp, IBM PC, AT 8XT of
Internakonal Buslness Machmes Corp. MS-DOS of McroSoft Corp ,
NEC of NEC Informakon Systems, Inc.
PRIME of PRIME INC, Sony of Sony Corp
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VHS and 8-mm recorders are already available, but they are
too large and too expensive to use for personal computers. VHS
drives have won acceptance, but only for niche applications on a
few minicomputers and workstations. The 8-mm product is
slowly gaining acceptance within this same general group. Exabyte claims to have shipped 15,000 units in the last year, and
that was before it signed contracts with NCR, Northern Telecom, Motorola, and Data General.
There's no question about the immediate need for helicalscan recorders in the workstation market. There is atrend toward the use of 32-bit processors, especially for graph icsintensive applications requiring high-capacity storage devices.
Of late, the 380-megabyte hard disk drive has been the OEM
drive of choice, but agradual shift is taking place to the highercapacity 760-megabyte device. Quarter-inch technology, on
the other hand, will be just reaching 320 megabytes in the
fourth quarter of this year.
DAT drives for mass storage applications on workstations
have recently become available. Expect smaller, half-height
products to follow shortly. Early units will be relatively expensive, but they will most assuredly be acquired by system vendors looking to design-in these products. Following the normal
one-year development lag, by mid- to late 1990, these DAT
drives should be offered as standard equipment on workstation
systems. In 1992, expect to see affordable, commercially available 31
/-inch-form-factor recording devices for personal com2
puters.
While the 8-mm product is positioned to increase its performance and capacity, the 4-mm drive will continue to shrink in
both size and cost, making it aviable personal computer product within the next two to three years. In the meantime, valueadded resellers will be building attractive new image processing systems based on Intel's 80386 and Motorola's 68030 chips
and the DAT mass storage device.
You will also find DAT on LANs created for peripheral sharing. In the past, the principal motivation for networking was to
share alaser printer or alarge hard disk storage device. The
implementation of tape storage devices with gigabyte capacities
adds the ability to share backup resources. For some time yet,
DAT may not be cost-justifiable for single personal computer
systems, but it could easily be added to aLAN for use as acentralized backup device.
Down the Helical Road
Although you probably will have to wait until early next year to
use helical-scan technology, including DAT, investments by
Sony, Hitachi, Hewlett-Packard, and others foreshadow an
eventual shift to the slant-track recording technique. Helicalscan recorders should soon be cropping up on workstations and
personal computers as depositories for images in such applications as CAD/CAM drawing systems, document processing
systems, geophysical data-collection systems, and amyriad of
other uses.
What does all this mean to you? For one thing, you may
someday find that backing up your hard disk, regardless of its
capacity, will be much easier. With helical-scan technology,
you can be assured of a1-to-1 disk-to-tape capacity ratio even if
storage requirements continue to increase at the current rate of
30 percent to 40 percent per year. The trend is toward unattended backup operations, even on personal computers with
disk capacities in excess of 150 megabytes. •
Jay Bretzmann is asenior analyst for International Data Corp.
in Framingham, Massachusetts. He can be reached on BIX do
"editors."

CSR makes
the best built,
best backed
286 and 386
systems.
Period.
Also available in slim line model.

As anational PC repair and maintenance organization, we've repaired
every major brand of computer —systems like IBM: Compaq' and NEC:
Now, after years of fixing their best, we've built ours better.

.,..and we back them up with the industry's
best 2year warranty.
There's one exclusive feature of every CSR PC that you should know
about: CSR's commitment to customer service. Other PC manufacturers
don't even come close to matching the support you get with aCSR
system —the industry's best 2year warranty.
For the first year you'll receive complete on-site service on all parts and labor.
During the second year we'll repair or replace any parts that fail. Calling our
toll-free support hotline connects you to ahighly trained Customer Engineer
(CE). Your CE will resolve your problem over the phone or dispatch aService
Engineer to your site within 24 hours of your call —guaranteed.

High performance without ahigh price.

CSR 286/14 SL CSR 286/14
•80286 Intel based microprocessor
running at 14 MHz.
•IMB RAM expandable ta 16 MB
(8 MB on the system board).*
•Socket for math coprocessor.

•Page mode interleave memory architecture.
•Iparallel, 1serial pon and Imouse pert.
•Real time clock with battery backup.
•High-speed 16 tat VGA.
•Track buffer hard disk drive controller

..SL model features aslimline case.

CSR 286/20SL CSR 286/20
•80286 Intel based microprocessor
running 20 MHz.
•IMB RAM expandable to 16 MB
(8 M13 on the system board).*
•Page mode interleave memory architecture.
•Socket for math coprocessor.

•Iparallel, Iserial port and 1mouse pon.
•3speed selectable 8MHz, 16 MHz or
20 MHz speed.
•Real time clock with battery backup.
•High-speed 16 bit VGA.
•Track buffer hard disk drive controller.

NOTE: *Up to 8MB in SL case.

CSR 386/20
•Intel 80386 microprocessor running at
20 MHz.
•IMB RAM expandable to 16 MB on
the system board.
•Page mode interleave memary architecture.
•Socket for math coprocessor.

•Iparallel, Iserial port and Imouse port
•200 watt powersupply.
•Real time clock with battery backup.
•High-speed 16 bit VGA.
•Track buffer hard disk drive controller.

CSR 386/25c

CSR delivers high performance in every machine we make. Like our
286/20: Using an Inter-based 80286 chip running at ablazing 20 MHz,
the 286/20 actually outperforms most 386 based Ks.
More proof: Every CSR PC is fully MS-DOS® and 0S12® compatible.
Standard equipment on each system includes ahigh-speed VGA controller,
a101 key tactile response keyboard and atotally IBM-compatible disk
controller featuring the latest in track-buffer technology —boosting drive
performance by an amazing 30% to 50%! And, all CSR PCs offer either
a3.5" or 5.25" drive as standard equipment. Take alook at the specification
chart. We're sure you'll agree that no one tops our PC's features.

•Intel 80386 microprocessor running at
25 MHz.
•IMB RAM expandable to 16 MB on
the system board
•Advanced Austek Cade memory
controller with 32K of high speed static
RAM Cache.

•High-speed 16 bit VGA.
•Page mode interleave memory architecture.
•Socket for math coprocessor.
•Iparallel, tserial pon and 1mouse pon.
•200 watt power supply.
•Real time clock with battery backup.
•Track buffer hard disk drive controller.
All models come standard with tactile keyboard and your choice of either 3.5" or 5.25" disk drive.

Built for your needs and your budget.

Call us at:

800-366-1277
We accept MasterCard, VIS 1and certified checks

EMM. 111.111k
Mal

Whether you require astand-alone system or an advanced LAN installation,
want to purchase outright or take advantage of our comprehensive leasing
and credit card programs, CSR has the systems and expertise to provide all
of your computing needs. Tell us the details. Then tell us your budget.
We'll build you asystem that's compatible with both.
tile brands or product names mentioned are trademarks or registered trademarks of their respei live
holders. MS-DOS and OS/2 are registered trademarks of Microsoft Corporation.
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We build ours better.

If you're thinking of
putting an IBM monitor
on your PS/2, you're not
seeing the big picture.

When it comes to displays, bigger is better. That's
one reason why the Amdek Monitor/432 monochrome
VGA has abig edge over IBM's own standard PS/2
monitor.
But it's not the only reason. Because the 432 is, after
all, from Amdek. Acompany with over 12 years experience in the computer monitor business, and the leading
independent monochrome supplier.*
The 432's 14"etched-surface, flat screen produces hardly

any glare or distortion. And far less eyestrain than Big
Blue's PS/2 monitor with its smaller, 12" curved screen.
What's more, IBM's smaller screen also carries a
bigger price tag.
So, if you're choosing amonochrome monitor for aPS/2
or any AT compatible, remember the company that hasn't
lost sight of the big picture. Amdek. For the dealer nearest
you,call 1
-800-PC AMDEK.
d%

Amdek is aregistered trademark ol Amdek Corporation. Other trademarks/owners: PS/2. VGA, IBM/International Business Machines.
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PAPER, M AGNETS,
AND LIGHT
The long history of data storage devices is intertwined with
the more recent, meteoric rise ofpersonal computers
Robert R. Gaskin

s

torage devices used with today's desktop and
laptop personal computers are derived from a
long history of large and often cumbersome devices. Many storage technologies of the past
predominated for atime and then faded from

the scene.
The earliest storage device for controlling machines was the
punched paper card. It was used as early as 1804 for controlling silk-weaving looms. The first computer-like application
was in machines that tabulated the 1890 U.S. census. The inventor of that tabulation machinery was Herman Hollerith,
and the media has been called Hollerith cards ever since (see
photo 1). The "modern" form of the card was introduced by
IBM in 1928 and remained amainstay of the computer industry through the 1960s.
On the Way There
When computers were in their infancy, many types of esoteric
volatile memory appeared on the scene as precursors to the
nonvolatile mass storage devices that we know today. The Williams Tube (1948), used on some of the earliest IBM mainframes, was aCRT similar to that found in today's personal
computer monitors. Instead of being used as adisplay, however, it was used as memory. The Williams Tube was not very
reliable and was soon abandoned for other schemes.
In 1949, mercury delay lines were used as volatile memory
in the EDSAC (for Electronic Delay Storage Automatic Calculator) computer. In 1953, ferrite core memory appeared in the
MIT Whirlwind computer (see photo 2) and the IBM 704.
Core memory used tiny doughnut-shaped pieces of ferrite to
store asingle bit. When wired together in what is known as a
coincident current array, core memory provides completely
random access to any bit location without going through any
other bit locations to get there. In addition, core memory is
nonvolatile and retains data indefinitely when the power goes
off.
The original cores were 80 mils in outside diameter; the di-

ameter was reduced to 14 mils by the late 1970s. Although no
longer used in commercial computers, core memory is still
used in some military applications. Core memory was expensive and slower than the semiconductor RAM memory that replaced it. The closest that core memory got to being used for
everyday applications was its use as the song-selection memory in the early Seeburg jukeboxes.
Drum and Bubble Memory
Off-line storage in the form of drum memory appeared in
1951. Drum memory was made up of magnetically coated rotating cylinders with multiple read/write heads (see photo 3).
The IBM version had 58 tracks, with 100 characters per track.
Fifty tracks were used for storage, and eight were used as an
I/O buffer to the card machine or printer. The drums were fast
but couldn't be stacked like disk platters, and they faded away
in the 1960s.
Bubble memory caused quite astir in the early 1970s because it was all solid-state, yet nonvolatile. In the presence of a
bias field, the bubbles formed cylindrical magnetic domains in
athin film of magnetic material on agarnet-based substrate.
Bubble memory faded away in the 1980s, largely because of
long design times and cost. One product that still uses this
technology, produced by Magnesys, is afloppy disk drive emulator for personal computers used in rugged environments. A
720K-byte version of it for the IBM 7552 Gearbox industrial
computer costs $2000.
On to Tape
Of all the magnetic storage devices, tape drives have been
around longest. They first appeared as half-inch reel-to-reel
audio recording devices in 1934. The first model was made by
the German company AEG using tape media made by BASF.
By 1945, IBM had developed digital reel-to-reel versions.
The Univac Uniservo reel-to-reel drive, which used 1200
feet of metal tape, was introduced in 1951 (see photo 4). This
continued
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Photo 1: A Hollerith machine with card First used in the
nineteenth century for controlling silk-weaving looms
and tabulating the U.S`. census, Hollerith cards were punched
on amachine like the one shown.
(Photo courtesy of The Computer Museum, Boston)

was followed in 1952 by IBM's 701, which used plasticbacked tape. IBM followed with several more models through
1971 that pioneered first the NRZI format, then phase encoding, and, finally, group coding. It remained for 3M to introduce the quarter-inch drive and cartridge media in 1971,
which made desktop use of tape drives a practical reality.
However, the first major use of quarter-inch tape drives did
not come about on computers; in 1975, Western Electric endorsed their use by selecting them to handle the storage needs
of PBX systems. Quarter-inch drives have since been made
smaller, cheaper, and with larger capacities, to the point that
320-megabyte versions are expected to ship this year. The capacity of the drives in 1971 was only 30 megabytes.
In 1985, Irwin Magnetics introduced alow-cost drive based
on the %-inch DC1000 cartridge that utilized afloppy disk
drive interface. The combination of these features in atape
drive proved to be extremely popular.
Ampex developed rotary-head tape drive technology for the
broadcast industry in 1956 and added the Terabit model for
computer applications in 1972. These were the forerunners of
the tiny digital-audio-tape recorders that use 4-millimeter tape
and are about to enter the personal computer market today (see
the article "A New Twist on an Old Technology" on page
380). The DAT format will store over 1gigabyte of data on a
cartridge about the size of an audio cartridge. Helical-scan
tape drive technology for personal computers has been most
successfully pursued by Exabyte Corp., which makes ahelical-scan tape drive that uses a$10, 8-mm video cassette-based
cartridge that stores about 2.5 gigabytes. The drive price is in
the $3000 range, so it is more suited for high-end business applications than for the average user.
Floppy and Hard Disk Drives
IBM invented the floppy disk drive as an 8-inch-diameter readonly single-sided device in 1971. The model 23FD was used as
aprogram load device. It was followed in 1973 by the 33FD
(code-named Igar), aread/write 8-inch drive with an unformatted capacity of 400K bytes double-sided (formatting consumes about 28 percent to 30 percent of the usable capacity).
The 33FD was used as areplacement for punched cards on the
3740 data-entry system. Shugart Associates announced the
SA901, an OEM version of the 33FD, that same year. Shugart's modest pricing set the stage for the use of floppy disk
drives in personal computers. In 1975, Shugart announced a
double-density version of its drive that could store up to 800K
bytes (unformatted) and leapfrogged IBM's efforts.
The first IBM hard disk drive was the RAMAC 350, introduced in 1956. It stored 4.4 megabytes on 50 24-inch platters—a capacity chosen because it equaled 50,000 punched
cards. IBM produced the first 14-inch drive (the 1311) in
1963, and the first removable-pack drive (the 2314) in 1966.
In 1975, the only hard disk drives available were 14-inch-diameter devices that were totally unsuited for personal computers. Therefore, the early personal computers used floppy
disk drives, not hard disk drives, for storage.

Photo 2: Core memory was used in the Whirlwind project,
awind-tunnel experiment carried out at MIT. In this 1953
photo, you can see the Whirlwind Core Stack, providing 16K
bytes of core memory.
(Photo courtesy of The Computer Museum, Boston)
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Then There Were PCs
The first microprocessors, such as the Intel 8008 and 8808,
became available in 1975. Their advent marked the beginning
of the personal computer era. These pivotal inventions made
the downsizing of computers and their storage devices possible.
The peripheral storage devices available in 1975 did not fit
personal computer needs very well. The 3M quarter-inch
continued
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COMPUTEX '90
June 6-12, 1990
Discover the fastest rising
stars on the international
horizon at Asia's biggest
computer event.

•
The world's No.1 supplier
of computer monitors
•
No.2 in terminals
•
No.3 in personal computers
Organizers:

ZgeopeMMI (rcA)=.7ER
Venue: TWTC EXHIBITION HALL
5Hsinyi Road, Section 5, Taipei 10509, Taiwan
Republic of China
Tel: (02)725-1111 • Fax: 886-2-725-1314
Telex: 28094 TPEWTC
Branch Offices:
• New York-CETRA, Inc.
Tel: (212)532-7055 • Fax: (212)213-41
• San Francisco-Far East Trade Sery
Tel: (415)788-4304 • Fax: (415)78
• Chicago-Far East Trade Service,
Tel: (312)321-9338 • Fax: (312)3'
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cartridge drive was astep in the right direction, but it was still
too large and expensive. Thus, early microcomputer users
converted many audio tape cartridge drives into "home brew"
storage systems.
Hard disk drives were unsuitable in both size and cost to be
used on personal computers from 1975 until 1980. The 8-inch

Photo 3: Drum-memory off-line storage came into use in
1951. Drums were magnetically coated rotating cylinders
with multiple read/write heads. They were fast but couldn't
be stacked like disk platters, and they faded away in the late
1960s. (Photo courtesy of Vermont Research, North
Springfield, Vermont)

drives announced in 1979 by both IBM and International
Memories were of no help. During these five years, the floppy
disk was king.
But Al Shugart and Finis Conner had learned acrucial lesson about product form factor while operating Shugart Associates (before Xerox bought the company). Al Shugart later
formed yet another company called Shugart, with Finis Conner as part of the team. Xerox soon persuaded Shugart to
change the company name, and it was reborn as Seagate.
Seagate's product was a 10-megabyte 54-inch hard disk
drive that used trailing-edge technology to make it inexpensive and easy to manufacture for the personal computer market. The product was an overnight success in all distribution
channels, including retail aftermarket sales. Seagate has been
the top producer of affordable hard disk drives ever since, although others, such as MiniScribe, are now challenging Seagate's position.
Several companies, including Maxtor, Micropolis, and Priam, entered the business on the high end of capacity and price,
offering drives that now range up to 760 megabytes in the 51
/
4inch form factor. A number of companies were formed to offer
removable cartridges for the hard disk personal computer market, and most of them failed. Exceptions are SyQuest Technology, which makes a44-megabyte cartridge drive, and Iomega,
with its 44-megabyte Bernoulli cartridge, which uses flexible
media but performs like ahard disk drive.
The Shrinking Disk
In 1975, Shugart Associates was well positioned in the new 8inch floppy disk drive market and had little competition. In
1976, Jim Adkisson, one of Shugart Associates' engineering
continued

In the 1950s, when companies first began using the Remington Rand Univac computer, several megabytes of mass tape
'ed entire rooms. (Photo courtesy of The Computer Museum, Boston)
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Don't Trash Your PC
Because of the
Software Revolution
SOTAs family of award winning
Enhancement Products extends the
life of any PC into the 1990s!
Any IBM, Amstrad, Olivetti,
AT&T 6300, Zenith, Compaq, and
other 8088/86 PC compatibles combined with the SOTA 286i or
SOTA 386si and the Memory/16i will
allow you to run any of the next generation of advanced software.
Salvage your PC from obsolescence.
• SOTA 386si, 16 MHz PC accelerator with
16K cache• SOTA 286i, 12.5 MHz PC accelerator with 16K cache U Memory/16i, up to
8MB of 16-bit LIM 4.0 accelerator memory
• Floppy I/O Plus, floppy controller for all
.5" & 5.25" floppies plus seriaVparallel ports.

r

For details on how to

-1

receive 1MB of Memory FREE,
y

contact your authorized

*

SOTA dealer or distributor.

v

1-800-237-1713,
in CA, 408-745-1111.
SOTA Technology, Inc.
559 Weddell Drive, Sunnyvale, CA 94089
Tel: 408-745-1111, Fax: 408-745-1640

STATE OF THE P

SOTA 286i, SOTA 386si, Memory/16i, Floppy I/O Plus are trademarks of SOTA Technology, Inc.
All other products mentioned are trademarks of their respective manufacturers.

For PC-AT software blues, come and see the SOTA

solution at COMDEX, booth #W862.
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Photo 5: Shown are 8-, 5'%-, 31
2 -, and 2-inch floppy disks
/
for use with personal computers. At first, as floppy disks
decreased in size, so did their capacities. Now they've gone in
the opposite direction. The 2-inch floppy disk shown stores
720K bytes, more than the 8-inch disk could hold at one time.

Photo 6: Optical disks are known for their extremely large
capacities. Shown here are a WORM (write once, read many
times) disk, aCD-ROM, and amagneto-optical erasable NeXT
cartridge. You can store almost agigabyte of information on
the WORM disk, 550 megabytes on the CD-ROM, and 256
megabytes per side on the NeXT disk.

managers, was approached by acustomer who was in the personal computer business. Over lunch, the customer told Adkisson that the 8-inch floppy disk drive was far too large to go into
apersonal computer (see photo 5). Adkisson asked the customer how large he thought the disk should be. The customer
pointed to acocktail napkin on the table and said,"About that
size." Adkisson picked up the napkin and took it back to the
lab, where he proceeded to design the 5V4 -inch floppy disk
drive.
That drive, introduced in 1976, was the Model SA400,
which had a110K-byte capacity—the first of its kind. The synergism between the 5V4-inch floppy disk drive and the per-

sonal computer was so great that ultimately, at its peak, Shugart Associates was shipping about 4000 drives per day, most
of them 5V4-inch units. The 5%-inch production was farmed
out to Matsushita in Japan (a move that ultimately led to Matsushita's becoming the largest floppy disk drive manufacturer
in the world).
But it was Alps Electric of Japan that blew Shugart out of the
water at one of Shugart's biggest 51
/-inch accounts: Apple
4
Computer. The loss of this contract is what started Shugart's
demise in the floppy disk industry. By 1979, another manufacturer—Tandon—had become amajor competitor for the 5%continued

EDC Electronic Design Center
Transputer Boards
EDC-B016
EDC-4T4MB-T414
EDC-4T4MB-T800
EDC-4T4MB-ITEM
EDC-4T4MB-TDS

Motherboard for 1-16 TRAM
Transputer board with 4 x T414
Transputer board with 4 x 1800
Rack for 10 EDC-4T4MB cards
Software Development System

Transputer Module!Series 501
EDC-501-128KS*
EDC-501-256KS*
EDC-501-1M D-T414-70
EDC-501-1MD-T414-100
EDC-50 1-1MDT800-70
OC-501-1MDT800-10C

Transputer module with 1414 or 1800 and 128K SRAM
Transputer module with T414 or 1800 and 256K SRAM
Transputer module with 1414 and 1MB DRAM (70ns)
Transputer module with T414 and 1MB DRAM (10Ons)
Transputer module with 1800 and 1MB DRAM (70ns)
Transputer module with 1800 and 1MB DRAM (10Ons)

High Tech in Perfection
Transputer Products

Transputer Interface Module
EDC-UBX1
EDCTVM1
EDC-TQB1

UNIBUS interface card
VME-Bus interface card
Q-Bus interface card.

Transputer Software
EDC-SWMS1
EDC-SWVDOT

Mathematical and statistical package in OCCAM
RAM-Disk for Transputer boards

EDC Memory Module
EDC-5X32-064
EDC-SX32-256
EDC-DX32-256
EDC-DX40-256

64K
64K
256K
256K

x 8 SRAM
x 32 SRAM
x 32 DRAM
x 40 DRAM

module
module
module
module

fransputer module. pin-compatible with INMOS TRAMS.

GmbH ,Taunusstr. 51/III, 8000 Munchen 40
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Finally Somebody
With All
Answers.
Why is the sky blue? How much does Isaac
Asimov weigh? Why won't my Macintosh
talk to my laser printer? How do you fold
fitted sheets? How's the weather up there?
Who put the bop in the bop-sh-bop-sh-bop?
Where can I
find the best steak in Chicago?
How much is that doggy in the window?
How is OS/2 going to affect me? Which
hard drive is best for me? Will you marry me?

When you join CompuServe, your
computer becomes acommunications
link between you and over 500,000
CompuServe members. That's more
than ahalf million different jobs, skills,
experiences, interests, senses of humor,
hobbies, and interesting peccadillos.
The possibilities are endless. Because
CompuServe's communications services

include everything from special interest
forums to electronic mail and fax services. They let you ask questions (our
forums, for instance, can sometimes
solve hardware and software problems
faster than the manufacturers can), give
answers, and make just about any kind
of contact you want. (It's true. We've
already had several online marriages.)
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So become amember of CompuServe. Because let's face it, 500,000 heads
are better than one. Any questions?
To join CompuServe, see your computer dealer. To order direct or for more
information, call 800 848-8199.

CompuServe

FEATURE

PAPER, MAGNETS, AND LIGHT

floppy disk drives now exceed those of 51
4 -inch floppy drives
/
worldwide. Zenith has recently introduced a 2-inch, hardshell "mini-disk" for its MinisPort portable computer (see
"The Ever-Shrinking, Ever-Expanding Laptops," August
BYTE). The 2-inch drive stores 720K bytes.

FOR DIGITAL RECORDING

Photo 7: A digital-audio-tape mechanism, showing tape
wrapped around 90 degrees of the drum's circumference.
This 90-degree wrap angle improves reliability and enables
fast repositioning. (Photo courtesy of Hewlett-Packard)
inch disk drive business, but it rapidly lost market share to the
Japanese and soon after changed its emphasis from peripherals
to personal computers. In 1982, various Japanese companies
announced half-height versions of the 51
4-inch floppy disk
drive, and U.S. production decreased almost to the vanishing
point.
During 1981, Sony had introduced a31
/-inch floppy disk
2
drive that could store 438K bytes with a 600-rpm spindle
speed. Sony submitted it to ANSI for approval as anew standard. Sony's arguments were that the smaller disk, with its
hard case and its shutter over the head access area, was much
better protected than the 51
/
4
1-inch disk, and that this new product would fit into ashirt pocket. The ANSI committee ultimately accepted the product as standard, but in arevised form.
The capacity was increased to 1megabyte (720K bytes formatted), and the spindle speed was reduced to 300 rpm—but it
still would fit into ashirt pocket. Thus, the garment industry
unwittingly contributed to floppy disk standards.
During 1982, several manufacturers challenged Sony's 31
/2
inch form factor. Hitachi proposed a3-inch floppy disk with a
250K-byte capacity (later raised to 1megabyte) in asimilar
hard cartridge. Tabor Corp. (with Dysan backing) proposed a
31
/-inch miniature version of the 51
2
/-inch floppy disk. IBM
4
proposed a4-inch "demi-diskette," one-half the diameter of
the company's original floppy disk, bulits drive had deficiencies, a very poor system interface, and an ultraslow access
time.
All three companies lost out—Hitachi because it lacked the
lobbying power of Sony and had no U.S. computer manufacturers as champions; Tabor because its product, with its flexible jacket and wide-open head-access slot, was just as vulnerable to damage as the original 51
/-inch product; and IBM
4
because of the inadequacies of its drive and because it had an
unprotected disk.
Early acceptance of the 31
/-inch format by Apple and Hew2
lett-Packard got it off to agood start, and its use in the IBM
PS/2s in 1987 put it over the top. The shipments of 31
/-inch
2
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Let There Be Laser Light
The idea of optical storage has been around along time. In
1927, John L. Baird demonstrated a "Phonovision System"
based on awaxed disk with information displayed by an optical
scanner. During 1935, Baird Radiovision offered for sale,
through aLondon department store, 6minutes of video display
pictures from the stored images. In 1961, 3M started work on
optical recording and, by 1965, was granted several patents.
In July 1971, the Bell System Technical Journal published a
paper by D. Maydon entitled "Micromachining and Image
Forming on Thin Film by Laser Beams." It was aharbinger of
things to come. In 1974, Philips demonstrated alaser recording and playback system. The company followed this with a
1979 demonstration of the CD audio disk system, which has
since made the phonograph record obsolete.
The first optical drives for computer use began shipping in
1983. These were 12-inch WORM (write once, read many
times) products that are still priced out of the range of the personal computer market. Somewhat more affordable 5Vs-inch
WORM products began shipping in 1985 (see photo 6).
The audio CD formed the basis of the computer CD-ROM,
which started shipping in 1985 and has slowly developed into a
new form of publishing via storing information, such as encyclopedias, on optical disks. At first, CD-ROM drives were expensive, and disks were few. But this situation is rapidly
changing. New titles, such as Microsoft's Office, are now appearing. This program is designed to provide on CD-ROM all
the software applications that are needed by the typical small
business using aMacintosh environment. NEC and Amdek are
now offering CD-ROM drives for $600. The NEC unit is portable and plays CD audio disks, as well as reading CD-ROM
disks.
In 1988, Sony, Canon, Ricoh, and Maxoptix introduced
51
/-inch rewritable optical products. Like the early WORM
4
drives, these are expensive and, for the time being, will appeal
only to the high-end workstation portion of the personal computer market.
Tomorrow's Mass Storage
During the next five years, you can expect to see the following
improvements to personal computer storage products.
Tape drives. Quarter-inch cartridge drives will have more
than 1gigabyte of storage. Eastman Kodak has already demonstrated such drives, as has 3M. DAT drives (see photo 7)
will provide over 1gigabyte on a4-mm tape cartridge, about
the size of acredit card but thicker.
Hard disk drives. 51
/-inch drives will store up to 1.6 giga4
bytes. High-end 31
/-inch drives will be storing 600 megabytes
2
in full-height versions. Notebook-size computers will commonly use 21
/-inch hard disk drives that are three-eighths of
2
an inch high and store 50 megabytes.
Floppy disk drives. The "floptical" drive from Insite Peripherals will store 20 megabytes on a31
/-inch floppy disk,
2
using a combination of optical and magnetic storage techniques (see photo 8). Insite's president is the same Jim Adkisson who invented the 51
/-inch floppy disk. The Brier Technol4
ogy magnetic drive will store 20 megabytes and holds promise
of storing as much as 50 megabytes on asingle 31
/-inch disk. A
2
whole stable of floppy magnetic drives will be available from

FEATURE
PAPER, MAGNETS, AND LIGHT

Japan in the near future, offering storage capacities of from 4
to 27 megabytes per disk.
The catch in all of this is that none of the present or foreseeable future offerings are compatible with the present interchange standards. This incompatibility will rule out one of the
main functions of floppy disks: software distribution. It could
eventually lead to software distribution on CD-ROM, which
already has an interchange standard.
The 2-inch floppy disk drive, already seen on the Zenith
MinisPort and DynaBook notebook-size computers, will prevail among these machines—and possibly among the coming
pocket-size computers. The pocket-size machine may be the
one that provides the demand for IC memory cards for loading
programs.
Optical disk drives. The write-once drive will continue to
exist for high-end applications that benefit from apermanent
audit trail. Capacity will stabilize at around 1gigabyte for the
5'4-inch WORM product.
The prices of CD-ROM drives will drop to the $300 range
during the next five years, and many personal computer vendors will offer them as options—if not as standard equipment.
Write-once CDs (essentially, another type of WORM) will be
more widely available than they are now, and rewritable versions will finally appear within five years.
The capacity of 5'4-inch rewritable drives—just beginning
to arrive in forms such as the hard disk shell in the NeXT computer—will be mostly 650 megabytes, the present International Standards Organization standard, because most suppliers
are adhering to it. Manufacturers will also offer proprietary
formats ranging from 1to 2gigabytes for users who do not care
about data interchange.
A new class of rewritable optical 31
/-inch drives will soon
2
appear and will drop in price to less than $1000. At this price
level, such drives make sense for personal computer users who
could benefit from having aremovable disk drive in addition to
amagnetic hard disk drive. Capacity will be as high as 280
megabytes on the removable disk.
Laser cards. After years of selling licenses to the technology but not producing drives, the Drexler LaserCard may be
getting close to real-world use in the field of medical record
keeping for clinics and medical insurance companies. The LaserCard stores up to 2megabytes of data on acredit card-size
card containing an optically written strip (see photo 9). Under
development are optical drives and compatible "laser cards"
that can store around 40 megabytes.
Digital paper. A write-once Bernoulli Box from Iomega will
become available. This 5'A-inch drive will use flexible optical
write-once media called digital paper (see photo 10) from Imperial Chemical Industries in acartridge that stores 1.2 gigabytes (see "Digital Paper," February BYTE). The cartridge's
target price is about $50. The drive price has not been announced, but it should be affordable for the personal computer
business user.
Solid-state disk drives. The products available in the current
market tend to cost around $1000 per megabyte—sometimes
even higher. They have value in speeding up systems that
otherwise would need to be replaced, but the systems that use
them are normally in the minicomputer category. Development efforts are under way to bring them down in cost and to
make them suitable for the personal computer environment. •
Robert R. Gaskin is a senior industry analyst at Dataquest,
Inc., in San Jose, California. He specializes in and writes about
the computer storage industry. He can be reached on BIX do
"editors."

Photo 8: A "floptical "disk is a31
2 -inch floppy disk that
/
uses optical and magnetic recording technologies and can
hold 20 to 25 megabytes.

Photo 9: Drexler 's wallet-size LaserCard contains a35-mm
strip that can permanently store several megabytes of data.
Its current use is storing medical and insurance data.

Photo 10: "Webs "of digital paper, aremovable optical data
storage medium, can either be split into lengths as tape or
stamped into disks and inserted into cassettes.
NOVEMBER 1989 • BYTE

399

NOVE

Display this month's
BIX activities

Writers Exchange Opens
BIX now has aWriters Exchange, featuring conferences for professional writers and journalists, people
who aspire to be professionals, and people who are just interested in the subject. The Exchange, edited
by BYTE columnist Wayne Rash, Jr., features conferences run by professional writers and journalists
including Hugh Kenner, Jan Ziff, Rick Cook, Jon Hall, and Guy Kewney. Participants may discuss all
phases of writing with these and other professionals, gather tips from the pros, and learn how to
improve and sell their own writing.
Most Writers Exchange conferences are open to the public, although journalism.pro and writers.pros
are reserved for practicing professionals only. Aspecial conference—sfwa—serves as aprivate forum for
members of the Science Fiction Writers of America. Other conferences include: journalism, new.writers,
poetry.prose, writers, write.fiction, and writers.talk.

Special Events
THURSDAY, 11/2, 8:30-9:30 PM EST. Talking big, with Ada
Randy Brukardt and Dan Stock of R.R. Software continue their discussion of the Ada language and
answer such questions as "how do 32-bit and larger machines make Ada more practical for personal
use?" (join janus.ada/cbix)

TUESDAY, 11/7,

9PM EST. First Tuesday "This LAN belongs to you and me ..."

Discuss Local Area Networks and networking. (join main cbix, channel 1, band b)
All-Month Conferences and Special Events
macintosh exchange—We'll discuss 16- and 24-bit color

blue tuesdays—Join the IBM Exchange moderators for a

and test aRadius 19-inch, 24-bit monitor and graphics

cbix session every Tuesday night at 9PM EST. (join main

accelerator card.

cbix, channel 1, band b)

photo conference—Moderated by Dana Hudes, this

games people play—Here's the Interactive Games Exchange

conference covers all areas of photography, including video

schedule for November. Watch for specials, as well:

and electronic imaging. Larry White and Herbert Keppler of

Sundays, 9PM EST—Poetry, art, music and stories. (join

Popular Photography magazine join us on line to offer advice

fun.n.games/game.room)

and answer questions on photography. Other guests include

Sundays, 9:30 PM EST—Learn about role-playing games on

representatives from Rainbow Graphics, Media Cybernetics,
and Rix Software. Rainbow Graphics is lending the conference an Imapro scanner and aTarga-24 color graphics card,
and Media Cybernetics and Rix Software are lending software.
(The latter two firms have their own conferences on bix.)
Another firm, Compubyte, is lending a386 personal computer. Using this equipment, Dana has scanned some of his

line and off line at Fantasy Foundation College. (join ff/ff.col)
Mondays, Thursdays, and Saturdays, 9PM-Midnight EST—
Meade &Mirth. (join mnm/inn)
Tuesdays, Wednesdays &Saturdays, 9:30 PM EST—
Ledinworld. (join lworld/ledinworld)
Thursdays, 10:15 PMEST—Pandemonium. (join

photos and uploaded them to the "photo" listings area,

fun.n.games/game.room)

where they've joined more than 200 other files.

Fridays, 9PM EST—Trivia. (join fun.n.games/game.room)

Circle 450 on Reader Service Card.
'

It's BIX's flat-fee service.
BIX is short for BYTE Information
Exchange. The on-line information service that's yours for an
unheard-of flat fee of just $39 for
three months*—an amount you
could easily waste in just two to
four hours with an hourly rate,
on-line service. (Not to mention
the fact that you'd be nickel-anddimed for its monthly minimums.)
And here's another distinction:
BIX is strictly for microcomputer
pros; it contains no "fluff." As a
subscriber, here's what you've
got coming to you:
D All the information and ideas
exchanged in more than 150
microcomputer-related conferences—a give-and-take in which
you can participate.

D Microbytes Daily—up-to-theminute industry news and new
product information.
LI Plus support from hardware
vendors and software publishers,
access to extensive software
libraries, and the use of our
electronic mail service—which
allows binary attachments.
Subscribe to BIX right now—
using your computer and modem.
Set your telecommunications
program for full duplex, 8bits, no
parity, 1stop bit, or 7bits, even
parity, 1stop bit. Now dial BIX at
617-861-9767, hit the return key.
and respond as follows:
Prompt:

login (enter"bix"):
Name?

$20 per month, or $3 per off-peak
hour, in the continental US*.* For
more information, including your
local Tymnet access number, call
800-227-2983 (in New Hampshire
and outside the United States, call
603-924-7681).
'Based on a$156 annual fee, billed
quarterly — asubscription you may cancel
at any time without future charges. You
may also subscribe for a3-month trial at
just $59.
**For international rates, please consult
your local FIT. Our International packet
network address Is 310690157800.
No extra charge for 2400 Baud access.
Tymnet prices are subject to change.

You Enter

bix
bix. flatfee

You can charge your BIX
subscription to major credit cards,
or have it billed to your company.
You may also purchase unlimited
off-peak access via Tymnet for just

One Phoenix Mill Lane
Peterborough, NH 03458
800-227-2983. In NH 603-924-7681

YOUR CHARGE CARD IS WELCOME

FOR COMPUTER & ACCESSORIES

CALL TOLL FREE: 1-800-882-2802

EXECUTIVE

FOR FAX, TYPEWRITERS & DICTATION EQUIPT.

CALL TOLL FREE: 1-800-223-7323
IN N.Y. STATE CALL: 1-212-947-5290

PHOTO & SUPPLY CORP.

HOURS: Mon. Tru. Thurs. 9AM Till 6PM, Fri. 9AM Till 2:00PM, Sun. 9:30AM Till 5PM, Closed On Sat.

LAPTOPS

DESKTOPS

PRINTERS

EPSON
"-z-4‘; ,
tiiall1111111111111111111NIM

Equity LT
10MHz, 640K, 2-3.5 720K Drives,
Supertwist Backlit Display
w/Free Laplink

Newt DESKPRO 286e. 12MHz, 1.2 Floppy
Drive, 40MB Hard Drive wNGA 2349.00
COMPAQ Portable III with 40MB Hard
Drive

999.00
Equity LT w/20MB Hard Drive

MITSUBISHI

PC-4502 w/640K. 2-Floppy Drives 8 Backlit
Monitor
894.75

TOSHIBA

(sold In Store Only)
T.1000
CALL T-1200HB
CALL
T-1600
CALL
Newt T-1600 w/40MB
CALL
Newt T-3100e w/40MB
CALL
New! T-5200
CALL

ZENITH

184-1
1399.00 184-2
2089.00
Superspod 286 Model 20 w/20MB Hard
Drive
2799.75
286 w/40MB Hard Drive
.
3139.75

NEC

PROSPEED 386
ULTRALIGHT 2MB
PROSPEED 286 w/40MB

3997.00
2399.75
CALL

BONDWELI.

Bondwell Laptop 286, 10MHz. 20MB Hard
Drive w/1200 Modem, Rechargeable Battery d Case
2149.00

FAX MACHINES

e

PANAFAX

CALL
CALL
CALL

F0-300
F0-420
F0-700

FaxPhone 8
FaxPhone 20
FAX 225.
FAX 350..
FAX 830.,

CALL
CALL

FAX-35
FAX-75E.

MURATA
CALL
CALL M-1600...

n4 120G.

M-900
M-1400
M-1800

PANASONIC

80
120
320

CALL
CALL

<X F 100
KX F 220

TOSHIBA

3300
Model

CALL

30100

FAX 200
.
FAX 210 w/Answering Machine

FAX PAPER

e
2 -4328'
/
1

49.95

FAX Cleaning Kit

.CALL
.CALL
529.90
629.90
CALL
CALL
CALL
CALL

Price Break
3700
CALL
CALL

BROTHER

81
2 .
/
'498'

10 MHz, 512K, 1.2 Floppy Drive,
Seagate 40MB Hard Drive (28ms)

1578.75
NEW! AST BRAVO 288 8 MHz, 1.2 Floppy, 40MB Hard Drive (20155)
1198.75

EPSON

EQUITY Ilk. 1-1 2 Floppy Drive. 1-40MB
Hard Dove
CALL

COMPATIBLES

IBM-ST Compatible, 1-360 Floppy Drive,
1-20MB Hard Drive
699.95
IBM-AT Compatible, 12MHz. 512K, 1.2
Floppy Drive. Seagate 40MB Hard Doce
(28ms)
1114.75
VENDEX Headstad Ill System wNGA Color Monitor
2409.75

8W -x164'

OX-P 1181 175.75 KX.P 1191203.75
OX-P 1124
279.95
OX-P 1595
415.75
PANASONIC Laser Printer
1319.00
BJ-130
LB8-3 Laser

CANON

CALL
CALL
59.90
74.95
29.95

735.00
1649.00

NEC

2200
P5200
P5300..
LC-890XL Postscript Laser

OKIDATA

OKIDATA 183 Wide Carriage
OKIDATA 320
Nerd OKIDATA 380

217.75
339.00
CALL

TYPEWRITERS

Dictation

235.00
57.95

174.95
234.75
289.75
395.00
204.75
424.75
CALL
496.75
599.00
CALL
633.50
669.00

ModemsIFax Cards

EVEREX 2400B Modem
CALL
EVEREX Fax/Modem
229.75
OUADRAM JI Fax Internal 4800 194.75
OKIDATA 292 Ribbon
5.49
EPSON Orignal EX-800/1000 Color13.99
NEC P7/P3 Ribbon
..
4.59

DISKETTES

411-reer
10.49
&pp
CALL

FUJI MF2/DD Rainbow
BONUS 5/0 DS/DD
MAXELL Disketts

Calen
PeosortAt

CM

TYPEWRITERS
XL-1500
CALL XL-4600
XD-5600
CALL XD-7600

CALL
CALL

VW
TyperwrIter Access.
PWP Start-Rite Kit
39.95
Typrwriter Start-Rite Kit
39.95
Printwheels
ea. 10.95
Multi Strike Film
Dz. 74.95
Correctable Film
Dz. 34.95
Lift-08 Correcting Cassette. .Dz. 44.95
Cover-Up Correcting Cassette .0z. 46.95
Data-Disks
Dz. 34.95
CoronaCalc
.44.95
Sheet Feeder f/PWP-5000
139.90

Panasonic

KX-W1000 Word Processor
CALL
KX-W1500 Word Processor IN STOCK
KX.W1510 WP w/Sheetfeeder
CALL
KX-R430
CALL KO-5440
CALL
KX-R1300 Word Processor TypewriterCALL
Accessories
CALL

brother

CALL
CALL
CALL
CALL
CALL

OLYMPUS Pearlcorder
L-200
129.90 S-907
35.90
S-911
59.90 S-930
99.90
T-1010 Transcriber
169.90
S-804
119.95 S-811
CALL
T.100
CALL T-2020
CALL

PANASONIC

RN-15
RN-89
RN-106D
RN-125
RR-970

119.90
79.90
34.95
59.90
249.90

RN-36
RN-105D
RN-115D
RR-900
RR-980

179.90
29.90
39.90
179.90
279.90

SANYO

TAC-6100
TAC-2550
TRC-5200
TAC-4300
TRC-8000A
TAC-8700
TAC-9100

CALL

229.90
227.90
227.90
239.90
239.90

M-100B
M-750V
BM-12
BM-560
BM-75
BM-815T

219.90
49.90
CALL
CALL
CALL
CALL

TRC-5680

79.90
149.90
TRC-5020
179.90
TRC-4030. 178.90
TRC-8010A.165.90
TAC-8070, 195.90
TRC-9010
199.90

SONY
M-740
35.90
TCM-50006V 369.90
EIN4.17
CALL
B1-500
CALL
BM-80
CALL
BM-820
CALL

NORELCO

585
NT-Ile
NT-VI
MC-III
2595119.90
205
510
MC-3000
2505

99.90
134.95
219.90
164.95

592
NT-V
NT-V11
MC-IV

119.90
199.95
247.90
199.95

287.90
399.90
299.90
399.90

505
805
MC-4000
2510

319.90
629.90
379.90
334.95

SOFTWARE
WORDPERFECT
223.95
56.75
KO-Pilot f/Word Perfect
215.75
Xy Write Ill w/AI A Carta
CALL
VOLKSWRITER 4
116.75
NEWI SAMNA AMI
NOTA BENE 3.0
235.00
48.99
GRAMMATIK III
57.75
Z-Soft PC Paintbrush IV
GO SCRIPT Plus
234.75
BITSREAM Fonts
C
SOFTCRAFT Font Solution Pack 337A.
L
7L
5
AUTOSKETCH by Autodesk
89.75
329.95
Newt COREL Draw t 1
ALDUS Pagemaker
445.00
HARVARD Graphics
268.75
72.75
PFS First Publisher
NEW! LUCID 30
59.00
68.75
IMPRESS
New! LOTUS 1-2-3 30
339.75
247.75
LOTUS Agenda
173.75
SYMANAC Grandview
205.75
0 &A
165.00
ASK Sam
CALL
Crease IV
187.75
FOXBASE Plus
438.75
PARADOX 3.0
419.00
FRAMEWORK Ill
35.95
Neal INTUIT Quicken 30
56.75
DAC Easy Accounting
84.75
ONE Write Plus
139.75
WEALTH Builder by Reality
Newt Mirror 01
49.00
49.75
Hot Line II
CALL
PROCOM Plus
NOLO Will Maker
30.95
FASTBACK Plus
99.75
SPINRITE
39.95
386 MAX Professional
68.75
NORTON Advanced Utilities
79.75
MICROSOFT Chuck C W/Assernbler133.75
BORLAND Turbo C Pro
157.00
DESKVIEW
75.00
FAST by Future Computer
57.75
SUPER PC Kwili
48.75
HYPERPAD by Brighthall
56.75
ACCOLADE Grand Prix
23.75
CHESSMASTER 2100
SIERRA Space Ouest III
Where in Time is Carmen S D

29.95
33.75
27.95

TELEPHONES
Panasonic

Feature Telephones
2335 32.90 KO-T 2356 49.90
2365 55.90 KX-T 2366 59.95
Multi-Line Phones
KO-T 3122 56.90 KX-T 3145 67.90
OX-T 3155 75.90 KX-T 3170 139.90
INTEGRATED PHONES
KX-T 2385D 65.90 KX-T 2390 79.90
KO-T 2630 107.90 KX-T 2634 134.90
KO-T 2429 135.90 KX-T 2430 108.90
Answering Machines Specials
KO-T 1000 45.90 KX-T 1418. 69.90
KO-T 1450 59.90 KO-T 1455 65.90
10t-T 1460 79.90 KO-T 1470 99.95
KO-T 1624 7990 KO-T 1740 109.90
CORDLESS PHONES
KX-T 3000 119.90 KO-T 3807 59.90
KX-T 3823 70.90 KO-T 3824 89.90
IOU 3832 93.90 KO-T 3880 125.90
KX-T 3900 w/2-Keypads
123.90
KO-T 4200 w/Answering Machine 145.90

KO-T
KX-T

jçil
eg

OPON

Processor
Processor
Processor
CALL AX-28

Display Cards & Monitors

PARADISE VGA Plus
PARADISE VGA Plus 16
PARADISE VGA Professional
VEGA V-Rani VGA 256K
VEGA VGA
VENDES VGA Color Mondor
MITSUBISHI Monitors
NEW! NEC Multisync IIA Monitor
NEC Mullisync 30
PACKARD BELL Monitors
SONY 1302 Mondor w/Stand
SONY 1304 Multiscan Monitor

COPIERS

Equipment

Word Processors

WP-60 Weld
WP.75 Word
WP-80 Word
AX-26
Accessories

69.99
64.75
199.75
289.75
369.99
164.75
CALL
315.75
99.95
523.75
CALL
79.75

PRINTER SALE!

STAR N5.1000
CALL
Neal DICONIX 150 Plus Printer 309.75
NEW! H P Deskiet Plus
689.90
H.P Laser/et II w/Toner
.
CALL
APPLE Imagewriter II
439.00

WORLD PORT 2400 Modern
TARGUS Nylon Case

lOGiTECI1

NEW , Logiitech Bus Mouse
NEW! Logdech PS/2 Mouse
Logdech Scanman UPS2
INTEL 80387-OX
INTEL 80387-20
DPI HS-3000 Plus Scanner
AST 6-Pack 286
MICROSOFT Mach 20
MICROSOFT Mouse
PLUS 20MB Card
PLUS Impulse
TOSHIBA 31
/ 7200 Drive w///it
2

PRINTER RIBBONS

307.95
493.95
648.95
CALL

Laptop Accessories

WORD PROCESSORS
PWP-2000
CALL PWP-3000
CALL
PWP-5000
CALL PWP-100C
CALL
PWP-7000LT Laptop
CALL

FaxPhcne 15 CALL
FaxPhane 25 CALL
FAX 270
CALL
FAX 4513
.. CALL
FAX 705
.
CALL

RICOH

FAX-25E
FAX-65E

KX-F
KO-F
OX-F

CALL
CALL
CALL
CALL
CALL

286

CALL
CALL
CALL

FAXPHONE

CALL
542.50
959.99
352.00
CALL

PANASONIC

AST PREMIUM

RIVIITH

Canon

LO-510
LO-950
LO-2550

187.95
543.50
767.95

Piewl EPL-6000 Laser

&

UF.140
CALL
UF.1513- IN STOCK
UF -260 IN STOCK

SHARP

F0-220
F0-330
FO-510

LX-810
LO-850
LO-1050

2269.00
2777.00

SHARP

FX-1050
9 Pin, Wide Carriage, 290 CPS
Draft (10cpi), 60 CPS NLO, Advanced Paper Handling Capabilities

469.75

1019.00
1769.00

286L w/20MB Hard Drive
286L w/40MB Hard Dove

UF-135
CALL
UF-145
. CALL
UF-250 IN STOCK

3849.00

AS1'

1589.00

SPARK by Datavue

Spark-EL. 640K, 2.3 5 Drives
Spark-EL w/20MB

.....

HARDWARE

PC-3 II
349.90 PC-5 II
PC-5L II Legal Size
PC-6
779.90 PC-65E
NEW! PC-7 Zoom Copier
Black Cartridges
61
/ 411 Paper (5000 sheets)
2

453.90
619.90
859.90
CALL
79.95
49.50

CALCULATORS
8£ DATABANKS
HEWLETT
PACKARD
HP-10B Business
HP-12C Financial
59.90
HP-14B Business
58.90
75.90
HP-17B Business
HP-19B Business Consultant II
125.90
39.90
HP-20S Scientific
43.90
HP-22S Algebraic Scientific
HP.27S Scientific
74.95
162
90
HP-28S Advanced Scientific
HP-32S RPN Scientific
52.95
HP-41CV .. 119.90 HP-41C%
169.95
HP-42S RPN Scientific
88.90
HP Infrared Printer
99.90

fi

MC

S ON
ORGANISER II-XP

SHARP

OZ-7000 WIZARD
WIZARD Accesorios
EL-6230 Auto Dialer
EL-6250H Dial Master

CASIO

198.90
IN STOCK
CALL
39.90
53.90

SF.4000 32K Digital Diary
89.90
SF-7000 B.O.S.S. 32K Digital Cheryl 79.90
SF-7500 B.O.S.S. 64K Digital Diary189.90
SF-8000 8,0,3.3.640 Digital Diary199.90
FC-1000 Financial Consultant
CALL

Freedom Phone
FF.1700 Cordless "Top Rated - 109.90

Business Key Systems
PANASONIC
Integrated Intercom System
System (1-9210, 2-9230)369.90
Electronic Controller
124.90
2 Line phone w/Speaker124.90
VA-610 4-Line System
VA-61410 Key Service Unit
CALL
VA-61421 Phone w/Speakerphone CALL
VA-61422 Speakerphone w/LCD CALL
VA-61423 Speakerphone w/BLF
CALL
VA-208 2-Line System
VA-20810 Key System Und
CALL
VA-20821 Phone w/Speaker
CALL
KX-T616 6-Llne System
KX-T61610 Control Unit
CALL
KX-T61620 Phone w/Speaker
CALL
KX-T61630 Speakerphone w/LCD CALL
2 Line
VA-9200
VA-9210
VA-9230

FREEDOM PHONE
FS-246 6-line Service Unit
CALL
FS-800 Basic Station
CALL
F5.900 Executive Station
CALL

VISA, MASTERCARD, AMERICAN EXPRESS, OPTIMA & DISCOVER CARDS ACCEPTED
OUR GUARANTEE: Defective goods will be replaced or repaired if returned within 10 Days in original packing, mint condition, blank warranty card, detailed letter of explanation 8 copy of invoice. No return privilege on software.
It found detective. We will advise customer how to consult manufacturer for warrantee service For Customer Service: Please Call (212)947-5295. Prices are for Mail Order Only. Store Prices May Vary. We reserve the right to limit quantities.
TO ORDER by MAIL: Please send money order or certified check for UPS shiprnent on roost items. Personal check delays your order by 15 days.
Shipping .5 Handling, Handling Charge; 2% plus 695. Shipping Charge; 0.65 per lb. Estimate minimum shipping 5.95. Total charge at time of order. Shipping d Handling charges are not refundable.
INQUIRE about NEXT DAY AIR or 2nd DAY AIR Shipment. N.Y. State Residents add TAX.

EXECUTIVE
PHOTO & SUPPLY CORP.

MAIL ORDER: Dept BY,120 West 31st Street, N.Y.,N.Y. 10001 (Tel. 1-212-947-5290)
MANHATTAN STORE: 120 West 31st. Street, N.Y.,N.Y. 10001 (Tel. 1.212.564-3592)
SCARSDALE, NY STORE: 455 Central Ave. (Scarsdale Plaza) SCARSDALE,N.Y. 10638 (Tel. 1414-723-1331)
N.Y.C. Consumer Affairs License Number: 800193
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THE ABCs
OF DIGITAL TYPE
Digital type—like its ancestor, movable type—is revolutionizing
the way we publish documents
John Collins
nthe beginning was Gutenberg, setting pieces
of lead into apress and so mechanizing the process of printing—formerly alaborious job done
by hand, one document at atime. (See the text
box "Gutenberg Had It Easy" on page 404.)
The typesetting machine and the typewriter succeeded Gutenberg's press, and now the personal computer has largely replaced the typewriter.
At first, all personal computer displays and output devices
emulated the look and feel of the typewriter. Characters were
generated by specialized hardware that wrote amatrix of bits
into acomputer's video memory. Characters appeared on the
screen made up of spots corresponding to these bits. Needless
to say, the type of font you got was determined solely by the
characteristics of the computer's character-display hardware.
Things really got interesting when you attempted to print the
document, because the font used by the printer to print characters onto the page seldom matched the characters in your computer's video hardware. If you were really resourceful, you
might be able to coax out of your printer condensed, expanded,
bold, or underlined text. However, there was little chance that
what you printed out would match what you saw on your computer's screen. WYSIWYG it wasn't.
The Macintosh changed this by merging the imaging operations of the computer screen and the printer. The Mac has no
character-display hardware or character-based screen mode—it
operates entirely in graphics mode. The System file stores abit
map of atypeface and the point size used. Characters are assembled from a "library" of bit maps—the actual pattern of
dots that makes up the shape of each character. When you print
a document, the printer operates in the graphics mode and
draws the characters in much the same way they're drawn on
the Mac's screen. This method has important consequences.
Text output is no longer coupled to display hardware; characters can be larger than the typical 9x7 matrix. Moreover, since
stored bit maps are used to generate the characters, the type
style can be anything—for example, Times Roman, Old En-

glish, Courier, Cyrillic, kanji, or Arabic.
When you use this process, whatever climbs out onto the
printer tray closely matches what you have on the Mac's screen.
Making bit maps appear on ascreen or from aprinter simply
requires copying the data to the output device, so it is virtually
instantaneous.
One trade-off with bit maps is that adifferent one is required
for each type style and point size. Furthermore, additional bit
maps may be required to handle the resolutions of different output devices. Another major disadvantage of bit maps is that they
require enormous storage capacity, especially for large sizes.
Digital Type—Fonts Are Us
With the advent of digital type (i.e., typefaces represented as
electronic data) came the potential of using asingle typeface
master on awide variety of—perhaps all—output devices produced by different manufacturers. With this technique, you can
easily produce output in just about any type style and size you
choose on avariety of machines for avariety of applications.
Font portability makes it easier and more economical to
create and distribute fonts for use in avariety of devices. It also
provides users with agreater availability and wider variety of
typefaces. Device-independent digital fonts significantly reduce compatibility problems. As more and more devices are
networked together, this device independence becomes particularly important. Finally, portability preserves your investment in type when you upgrade to new devices.
Digital type can be provided in three forms: Bit maps, outlines, and stroke fonts. For situations where only afew faces
and point sizes are needed, bit maps are ideal because of their
simplicity and high performance. Bit maps can be hand-edited
and customized to produce the best-possible type quality on
various kinds of output devices (see figure 1).
Where typographic flexibility (e.g., several faces, several
point sizes, and rotation) is required, outlines are the preferred
form. An outline is amathematical description of the shape of a
continued
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Gutenberg Had It Easy
W

hen Gutenberg introduced movable type 500 years ago, fonts
were simple and portable. Hand-cast
hot metal type from any one foundry
could be easily mixed with that of another foundry. This flexibility gave
users great freedom and variety in specifying fonts.
When typesetting became mechanized, about 100 years ago, things got
more complicated. Each typesetter
manufacturer required—and most designed and sold—a particular kind of
type for its equipment. Users who
changed from one manufacturer to another had to purchase another library of
type for the new device.
With the emergence of phototypesetting 20 years ago, type became even
more machine-specific. Phototypesetting machines created type by projecting light through negative images of let-

ters onto photographic paper. The type
required for these machines was unique
to each model. Even if you wanted to
upgrade within the same line of typesetters, you usually had to purchase acompletely new library of fonts. While this
situation was good business for typesetter manufacturers, it limited users in
their choice of type to those styles and
formats made for their particular device.
When phototypesetters became digital in the 1970s, type was often encrypted so it would work only within a
single installation. This is analogous to
compact disks that are specially encoded to be played on one particular CD
player. Music lovers would never go for
this when their records historically
could be played on any phonograph.
What we've seen over the last 500
years is aseries of major technical advances in the mechanization of typeset-

character (see figure 2). As outlines can be scaled and rotated,
only one outline is needed to represent acharacter in any size
and for any device resolution. Thus, outlines are much more
compact than bit maps, especially where many sizes are required. Their major disadvantage is that asignificant amount of
computation is required to convert them into the bit-map form
eventually required by the output device. As a result, going
from an outline to an image on the screen or printer is arelatively slow process. To do so at high speed takes asignificant
amount of processing power.
The third representation that is occasionally used is stroke
fonts (see figure 3). Stroke fonts, sometimes called vector
fonts, describe the spine of acharacter. Drawing acharacter
from astroke font onto the screen or into the printer memory
can be as simple as drawing aseries of pixels along the strokes

BIT-MAPPED FONT
Font summary:

BIM

Lines per em: 41
Lines below baseline: 10
Blinker width: 0
Blinker height: 0
Default space width: 12
Track kerning values:
(1,2,3,4): 0,0.0,0
Point size: 10.0
Vertical resolution: 300
Horizontal resolution: 300
Figure 1: Bit maps define the actual pattern of dots that
composes acharacter. For optimal quality, bit maps can be
hand-edited.
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ting. These advances, unfortunately,
have gradually stripped type of its initial portability to the extent that it has
become very specialized and localized.
The irony here is that digital type has
greater potential for portability on a
number of different machines than any
other form that type has taken during its
evolution.
Because it has been so long since type
was truly portable and device-independent, users have become accustomed to
closed font architectures. We are, however, at astage where technological advances in digital typography are beginning to provide the freedom of choice
and open market that existed in the
early days of movable type. More and
more users are becoming aware of this.
As aresult, the demand for open and
portable font architectures is growing
rapidly.

that make up the character. For large point sizes, athicker path
of pixels needs to be drawn to prevent the character from looking stick-like. Like outline fonts, stroke fonts are size- and resolution-independent and can be rotated to any angle.
Less computation is required to image astroke font than is
needed for outlines, so the results are faster. Stroke fonts also
require arelatively small amount of storage—typically 50 percent less than outline fonts. The catch with stroke fonts is that
only atiny percentage of the world's typefaces can be effectively represented as stroke fonts. Only those faces with even
stroke weights and simple round or square ends of strokes can
be represented (e.g., Courier). Attempts to represent other
faces will produce results that require more storage and take
more time to draw than outline data.
There is more to digital fonts than just the shape of the characters. For an application program to lay out the characters on a
page, it needs to know how much space each character takes up.
The height of acharacter is determined simply by the point size
that the user specifies. But the width of each character is not so
straightforward. Most typefaces in general use are proportionally spaced; that is, each character has adifferent width. The
program needs this information so it can decide how the characters fit side by side, how many characters fit in the line, and
where the line should be broken. Character widths are unique to
each font.
Merely describing the widths of each character does not ensure the highest-quality reproduction. Certain character pairs,
such as "To" and "AV," look much better when the spacing
between them is reduced; others look better when the spacing is
increased. This technique is known as kerning. Most fonts contain kerning data that describes spacing adjustments to be applied to certain character pairs as they occur in the text.
Other data, such as scale factors for making small caps, superscripts, and subscripts, and instructions for building fractions, is sometimes provided with fonts. This data, along with
character widths and kerning data, is called font metrics.
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Another aspect of fonts concerns character sets—groups of
letters, figures, symbols, and so on. If there were one universal
character set, all fonts would provide the same collection of
characters. Unfortunately, it's not that simple. There are character sets associated not only with different countries, but also
with different printers (e.g., LaserWriter and LaserJet), operating systems (e.g., Macintosh and DOS), page-description
languages (e.g., PostScript and QuicicDraw), and application
programs (e.g., WordPerfect and Lotus 1-2-3). A great number
of character sets is in common use today. Hewlett-Packard's
LaserJet, for example, supports more than 40 sets for its resident fonts.
But Are They Portable?
Even though bit-map output devices are the most common type
of output device used today, the manner in which they work
with fonts varies widely. Graphical displays can handle awide
range of typographic styles. It is the responsibility of the application program or the operating system to copy the bit-map
character data from the font into the appropriate place in the
display buffer. The font format required is therefore determined by the application program or the operating system.
Dot-matrix printers operating in graphics mode have capabilities similar to those of graphical displays. They depend on
the application program or operating system to build abit-map
image of the page in memory. The resulting data is then output
to the printer. As with graphical displays, the font format required for dot-matrix printers depends on the application program or operating system.
Laser printers, on the other hand, have the processing ability
to use resident fonts or additional user-installed fonts. Laser
printers accept instructions from the host computers by means
of apage-description language. The two most common PDLs in
use today are Hewlett-Packard's Printer Control Language and
Adobe's PostScript. PCL devices use bit maps that are either
résident or downloaded from the host. Additional fonts may be
made available for PCL devices in the published PCL bit-map
font format.
PostScript devices expect fonts in outline format. Because
PostScript is aprogramming language, it is possible to encode
fonts in various forms. Thus, you can use PostScript fonts from
a variety of vendors with PostScript typesetters and laser
printers. (See the text box "Open Fonts: A Break for Users?"
on page 406.)
Managing Your Fonts
Although MS-DOS is awidely used operating system, it provides no font-management capabilities. That function is left to
the application programs. As aresult, MS-DOS software developers have chosen different approaches to handling fonts, font
metrics, character sets, and other typographical data. Therefore, font formats and font-metric data required for one application program are likely to be different from those required
for another.
Graphical user interfaces (GUIs) that are compatible with
MS-DOS, such as Microsoft Windows and Digital Research's
GEM, have brought some order to this chaos by managing fonts
for displays and dot-matrix printers. Applications that take advantage of these facilities, therefore, use acommon font format. Increasing acceptance of these operating environments
has helped the IBM PC improve its ability to handle fonts. OS/2
and Presentation Manager promise to accelerate this trend as
they become established in the PC environment.
In the Macintosh environment, fonts are managed within the
operating system itself. Thus, there is standardization among

Mac application programs that use fonts. From the perspective
of the independent font vendor, this is amuch simpler environment for which to provide fonts. Apple recently announced its
System 7.0, which will bring dramatic increases in font
capability with future Mac releases.
Unix was late in providing aGUI, let alone any kind of font
management. Recent developments along this line, though,
should create atrend toward standardization in the way fonts,
character sets, and font-metric information are handled for application programs running under future extensions of Unix.
A Font Is Born
Fonts are conceived by type designers, who start with an idea
for a typeface design, make sketches, and then do detailed
continued

Figure 2: An outline font, mathematically plotted as aseries
of lines and arcs. Outlines are scalable to arange of sizes and
are resolution-independent.

STROKE FONT
t, -

Spine of
character

,

,

Pen follows
path of spine
Shape of
"pen"

Figure 3: A stroke font. Stroke fonts are defined by apen of
acertain width that follows the spine of acharacter.
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Open Fonts: A Break for Users?
Marlene Nesary

W

hile Adobe's PostScript has been
aboon to electronic publishing or
to those who just want the flexibility of
using avariety of fonts in their work, the
atmosphere surrounding the use of its
technology has been, shall we say, abit
close-ended. Until recently, users had
to have aPostScript-licensed printer to
read Adobe-encrypted fonts. A couple
of events occurred this past spring,
however, that changed things for the
better—as far as users are concerned,
that is.
In an apparent bid to wrest control of
Adobe's proprietary technology, Sun
Microsystems announced its own fontscaling system, called OpenFonts. According to aSun spokesperson, the system is a "self-contained font-scaling
module that lives independent of the imaging model." In other words, the product (developed by Folio, acompany that
Sun acquired last summer) is "software
that automates the font-description and
scaling process. It won't be an end-user

program; you will license the technology like you would PostScript and put it
into your printer software or your Windows driver." At this writing, however,
OpenFonts isn't available and remains
an unknown.
About the same time that Sun made
its announcement, aBoulder, Colorado,
company called Raster Image Processing Systems let loose another salvo at
Adobe. RIPS stated that it had broken
the encryption scheme used by Adobe's
PostScript fonts. Both the character description and the so-called hints were
decoded, said company president Lynn
King.
What this means is that users can now
"purchase Adobe fonts off the shelf and
run them on clone printers," stated a
RIPS representative. He added that
"while others have cracked the PostScript code, we have made it possible
for users to run Adobe fonts on less-expensive printer controllers." Until now,
because only Adobe-licensed printer

drawings to flesh out the idea into the form of acomplete typeface. Font foundries take these designs and digitize them.
There are two classes of font foundries. First, there is the dedicated foundry that creates fonts only for machines made by the
company in which the foundry exists. This is the common situation with typesetter manufacturers. Obviously, such dedicated
foundries don't have to produce fonts in the different formats
and character sets in use elsewhere.
In contrast, independent font foundries are not tied to aspecific piece of hardware. They must make fonts that can work
with any and all devices. Therefore, it becomes amuch more
complicated task to accommodate all the different application
programs, devices, operating environments, and font formats.
Some form of conversion or enabling software is needed to ensure the availability and quality of the fonts with all these different combinations.
There is athird source of fonts—the various do-it-yourself
software found mainly in the Macintosh environment. With
this type of software, many users are themselves designing
fonts. Most people, however, underestimate the difficulty of
designing atypeface, thinking that creating 26 letters is just 26
times the trouble of creating one. However, the essence of good
typography lies in a high level of consistency among all the
characters in the typeface. The type designer's goal is to create
a pleasing overall look to the words, sentences, and pages
created from the individual letters—not just to make those individual letters look good.
Do-it-yourself font software cannot replace a professional
type designer's training and experience, just as music software
cannot replace amusician's conservatory education and actual
performance experience. Such programs, however, are useful
406
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controllers could decipher the company's code, the only way you could use
Adobe fonts was to run them on moreexpensive PostScript-licensed printers.
But this activity hasn't put adamper
on Adobe's marketing efforts. If anything, they've ramped up. This past
spring, the company announced that it
had increased the number of licensed
PostScript printers and expanded its
PostScript-compatible font library
through licensing agreements with three
major type foundries—agreements that
may yield as many as 600 new typefaces
by the end of 1989.
Adobe has also released its font-scaling technology as aseparate product for
displays. The subset of Display PostScript, a new software utility called
Adobe Type Manager, is due to become
available this fall to computer and system software OEMs and to Macintosh
users, who should be able to purchase
ATM directly from their usual retail
channels.

for creating logos and other special characters that may be
missing from generally available fonts or character sets.
The Font Store
Some printers and typesetters have fonts built right in. PostScript printers, for example, generally come equipped with 35
resident fonts. But many users want amuch wider variety than
can be accommodated by resident fonts, particularly now that
desktop publishing is so popular and people are realizing how
many thousands of typefaces exist. User-installed fonts offer a
much wider variety of faces than can be provided as resident
fonts. They are available from numerous vendors.
A number of such fonts are available that are device-specific.
The best known are cartridge fonts for use in printers such as
the LaserJet. While these are by far the easiest to use, they have
major disadvantages. Cartridge fonts work with only one model
of printer, offer limited styles and point sizes, and don't provide fonts for use with screen displays. Font-metric information
must be built into the applications or printer drivers or supplied
with the cartridge.
Somewhat more flexible device-specific fonts are soft fonts,
which consist of adownloadable bit map sent to the printer by
the application program or printer driver. Unfortunately, most
prepackaged soft fonts are configured for one particular printer
and offer alimited set of point sizes for each typeface.
A third kind of device-specific font is the PostScript font.
While not quite as device-specific as the others—it works with
awide variety of PostScript printers and typesetters—it will
not, of course, work on non-PostScript devices. User-installed
PostScript fonts are generally provided in downloadable outline
form, and, like soft fonts, they are sent by the driver or the
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application program to the printer for rasterization.
There are two classes of PostScript fonts. One class, often
called Type Ifonts, makes use of Adobe's proprietary mechanisms built into the output device. The other class, called userdefined or Type III, makes use of Only the published PostScript
language. Type Ifonts offer significant advantages over userdefined fonts in terms of data size, performance, and typographic quality.
Several soft-font vendors provide asoftware utility that can
scale typeface outlines and convert them into bit maps for sup-

For the IBM
PC, XT, AT PS/2
and PC DOS • or MS DOS •

SOLID STATE DISKETTE AND DRIVE EMULATORS

New Dual Disk Models

• PCE/2 single disk emulation of 5,/4" or 31
2 " diskettes up
/
to 1.2MB, read/write up to 770K.
• PCE/2 dual disk emulation—primary disk up to 770K
reead only and secondary diskette to 770K of SRAM.

A

ROMDISK PCE

RAM-based

printer controller will provide an
upgrade path to new font-scaling
technologies and PDLs

MODEL STANDARD FEATURES

• In-board and interchangeable Cassette models using
EPROM, Flash EPROM and SRAM technology.
• On-board EPROM programmer—simply copy a diskette to
program the EPROMs. Flash EEProm remotely
programmable on LANs.
• Two Autoboot modes, aFile (read) and aProgramming mode—
automatic disk drive designation set-up during booting.
• Flash EPROM models are electrically eraseable. SRAM models
are battery backed. EPROM models are ultraviolet eraseable.

as they become available.

• List prices with memory ICs from $295. OEM prices and
models available OEM with or without memory ICs.
VISA'

ported printers. Glyphix, from Swfte (Wilmington, DE), offers 16 typefaces that work with one of its utilities, called Font
Manager. There are separate Font Managers for Microsoft
Word 4.0, WordPerfect 5.0, PageMaker 3.0, and Ventura Publisher 2.0. Font Manager scales the outlines from 6to 60 points
for LaserJets and compatibles. The utility can also oblique
(i.e., slant) and alter the weights (e.g., boldface) of the fonts.
Glyphix fonts can also be used with Lotus Manuscript 2.0,
WordStar 2000, and other applications.
Bitstream's Fontware Installation Kit is amenu-driven utility that scales typeface outlines from 2to 144 points and rasterizes them into bit maps especially configured for the user's devices. For PostScript devices, the outlines are simply converted
to the required PostScript format and can then be scaled to any
point size. The program handles font management by building
and updating directories for font files.
Fontware installation kits are available for most popular
desktop publishing, word processing, graphics, and spreadsheet programs. (They are generally offered to users directly
by the applications developer.) The library of 52 Bitstream
typeface packages works with any of these kits. Hewlett-Packard and Compugraphic together offer a similar utility called
Type Director that works with their typeface packages.
Some vendors offer editing programs that let users customize
fonts. With these programs, you can create logos, special characters, and additional weights and styles of existing and original typefaces. SoftCraft (Madison, WI) offers the Font Solution Pack, an IBM PC program that uses Bitstream typefaces or
Hewlett-Packard-compatible bit-map fonts. You can install,
scale, curve, rotate, reverse, and edit typefaces, and create custom character sets and special styles.
Fontographer, a product for the Macintosh from Altsys
Corp. (Plano, TX), enables users to create characters from
scratch. Six typefaces are also available that can be user-customized by adding special effects such as variable tints and outline weights. You can configure the fonts, logos, and characters
created into bit maps for the ImageWriter LQ or LaserWriter
continued
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Read Mac Disks in aPC
MatchMaker
-the best way to share data between aPC and
a Mac. The MatchMaker card lets you plug a
Macintosh floppy drive into a PC.

• Easy-to-install half-size card.
•Use any external Macintosh drive.
•DOS-like command software included.
•1 year warranty, Made in USA.
•Also available; MatchPoint -PC to
read/write Apple II disks.
_by far the most cost effective solution..." PC WEEK
Mi cro 5

o

lurti on

Computer Products

132 VV. Lincoln Hwy.
DeKalb, IL 60115
(815) 756-3411

Introducing
Smallest 80386 based
PC Compatible
Single Board Computer
Only

Now
Available
DR DOS®

4" x 6

Quark/PC® II
• EGA Video/Color LCD Controller
• SCSI Hard Disk Control • Floppy Disk Control
• Up to 4 Mbytes Memory and much more....
To order or enquire call us today.
Megatel Computer Corporation
(416) 245-2953 FAX (416) 245-6505
125 Wendell Ave., Weston, Ontario M9N 3K9
Austria 43 222 587 6475
REPS: Italy 39331 256 524
W. Germany 496074 98031 Finland 358 07571711
Sweden 464078078
U.K.4495971011
Netherlands 31838529505 Norway 47 986 9970
Denmark 452440488
Australia 61035680988
Trademarks: Quark -F+ K. Mfg. Co. DRDOS -Digital Research Ltd. EGA -IBM Corp

COMDEX Booth #H7060

megatel
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IISC, or into user-defined PostScript fonts for PostScript compatibility.
With Publisher's Type Foundry by ZSoft Corp. (Marietta,
GA), you can create custom fonts, logos, and symbols from
scanned typefaces or from scratch. Publisher's Type Foundry
has both abit-map editor and an outline editor. Fonts can be
translated to formats required for PostScript printers, as well as
for applications such as Aldus PageMaker and Ventura Publisher. Running under Microsoft Windows, Publisher's Type
Foundry requires scanned type to be entered into PC Paintbrush and then transferred into one of the font editors. With
Type Foundry, users can also oblique and boldface the characters.
These are only asampling of the font products on the market.
There are obvious differences that users should examine closely
for variety, flexibility, availability, and compatibility.
A Font's Golden Years
Most laser printers today come with built-in printer controllers.
Thus, they can accept instructions from aPDL, together with
downloadable fonts, in order to generate the page image. In the
future, more and more laser-printer controllers will be resident
in the hosts to which they are attached. Installing the printer
controller in a workstation or personal computer simplifies
communication to the printer and speeds loading of fonts from a
disk. The disk can also be used for caching bit maps, thereby
greatly improving the controller's performance.
Printer controllers, which are currently almost all ROMbased, will most likely become RAM-based in the future. This
will provide amuch higher level of flexibility. It's practical to
have aRAM-based controller because it can be quickly booted
from the disk. A RAM-based controller will provide an upgrade path to new font-scaling technologies and PDLs as they
become available. This architecture will create amuch higher
level of openness than exists in today's ROM-based printer
controllers.
Font management will, in time, become astandard feature
of operating environments. With this enhancement, and without having to delve into the intricacies of font technology, software developers will find it easier to develop word processing,
desktop publishing, and other application programs requiring
fonts. At the same time, they will create alevel of standardization that will encourage and improve typeface portability.
There is atrend toward more openness in digital fonts. So
you can expect more and more operating environments,
printers, and typesetters to have open font architectures that
will allow all font vendors, as opposed to multiple and independent font vendors, to provide their products for those devices.
More standardization of font formats will minimize the need
for format conversion.
It's interesting that even today, some typesetter manufacturers continue to build devices that accept only type made by
the manufacturer itself. But it's likely that users will demand
more openness with respect to the source of fonts, especially as
different pieces of equipment from different manufacturers get
connected and used together. A trend toward openness and
standardization will hasten the day when there is complete portability of digital fonts across application programs, operating
environments, and output devices. Gutenberg would surely
approve. •
John Collins is vice president of technical development for Bitstream (Cambridge, MA). He holds aPh.D. in electrical engineering from the University of London. He can be reached on
BIX c/o "editors."
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•ASCII Based Screen Design Module
•4th Generation Prototyping Language
•Music Design Module
_
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•Screen Capture Utility
•Programmers' Power Tools
•Samples & Utilities

Prototypes

Demos

Tutorials

Presentations

Model the look and feel
of your program before
writing the code.

Show off your product's
best features.

Provide acontrolled
environment for learning
your program.

Get their attention and
get your point across—
quickly and easily.

Capture screens, then
modify and supplement
them with the screen
design module. Use
versatile 4GL commands
to interact extensively
with your user. Build a
realistic tutorial with
the added benefits of
pop-up help windows,
prompts, error messages,
etc. Distribute your
tutorial using our
run-time utility, with no
additional fees or
mandatory copyright
screen.

Use fast ASCII-based
screen design to
express your ideas.
Build an exciting "slide
show" with easy 4GL
commands for special
effects such as wipes,
dissolves and animation.
Add captured graphics.
Control display by
pressing akey, or time it
to synchronize with a
recording. Even add
music with amusic
module.

Quickly create your own
program screens in the
screen design module.
Use "what if' editing
features to experiment
with layout and color.
All screens are saved to
disk and may be edited
repeatedly. Simulate
your program in action,
including menu structure,
user input, file I/O,
windowing, scrolling
and more with our
easy-to-use 4GL. Incorporate your screens into
C, PASCAL, BASIC,
Clipper, or Assembler
program code.

Capture screens from
your application with a
memory-resident utility.
Edit them in the screen
design module and
create any additional
screens you may need.
Use simple 4GL
commands for interactive
or timed screen display.
Add animation to make
your demo come alive.
Run .BAT, .COM, or
.EXE files as subprograms. Distribute your
demo using our compact
run-time utility, with no
additional fees or
mandatory copyright
screen.

800-777-1437
GENESIS

DMA OVIIITIMIVIe

8415 Washington Place NE
Albuquerque, NM 87113
(505) 821-9425
FAX (505) 821-9695

System Requirements: IBM PC, PS/2 or compatible; 256K; DOS 2.0 or higher
Circle 150 on Reader Service Card (DEALERS: 151)

The HASP Family:
Software protection
you can trust.
Software protection
you can afford.

We, at Aladdin, believe that
software protection is aserious
business which demands ahigh
level of knowledge and
expertise in order to give
you areliable and lasting
protection for your
intellectual property.
Basing our research
on the experienc
we accumulate
with HASP-II,
we are now
launching two #
new HASP plugs
designed to protect
your software through
the coming decade HASP-3 and MEMOHASP:
software protection for the nineties.

ASP-3

TM

connects to the
parallel port* of PC/XT/AT and
PS/2 computers and compatibles.
HASP-3's advanced technology prevents
reverse engineering, making the plug
virtually un-crackable.
•Access Password -A unique password
supplied to the software developer is
needed in order to access the plug's code.
The number of available codes and passwords is enormous (more than
256,000 billion!).
•The Highest Compatibility
The plug is transparent to
the operation of the
, computer and the printer.
/
•Full Software Support
i'•• All the software required
% to link HASP-3 to all
high-level languages including the most sophisticated
anti-debugging protection and a
utility program to protect EXE/
COM files -is supplied.
•Daisy-chaining -Several plugs
can be connected one behind
the other.
•There is no Battery in the Plug!

e

*A serial RS232 HASP is available as well.

EMOHASP
1
1011

is the
last word in software protection.
In addition to all of HASP-3's
advantages, MEMOHASP's 1000
bits of read/write memory enable
you to:
•Assign aunique code to every
software user.
•Control access to different software
modules or different software packages.
•Distribute demos which can be
activated only acertain number of times.
•Rent or lease software.
•Save passwords or other sensitive
information.
Most important of all: all the above
operations are performed on the PC
without any special programming
equipment!
For further information contact
us at

ALADDIN

KNOWLEDGE
SYSTEMS LTD

130 Dizengoff St., Tel-Aviv
P.O.Box: 11141 Tel-Aviv 61110, Israel
Tel: (972) 3226286, 3241603
Tlx: 35770/1 COIN IL Ext. JBL
Fax: (972) 3243540

© 1985-1989 Aladdin Knowledge Systems Ltd.

As asoftware producer, you can't
market your software without
protecting it. Aladdin Knowledge
Systems is aleading company in the
field of software protection: during
the last four years we have enabled
hundreds of software producers in
more than 30 countries to protect
their software.

Spain Format Computers S.A., Santalo 120, 08021 Barcelona, Phone: (93) 209 5344, Fax: (93) 201 5169 •The Netherlands Akkermans Service B.V.,
Valkenbergstraat 1, Evgelshoven 6471 VL, Phone; (045) 352 753, Fax: (045) 461 822 •West Germany, CSS GmbH, Am Westbahnhof 2, 4300 Essen 1,
Phone: (0201) 707 04.1/42 Fax: (0201) 748 644 •Greece, Unibrain Ltd., Bousgou 2, Pedio Aeros, Athens 114 73, Phone: (1) 646 5195, Fax: (1) 642 3648
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M ACH:
THE M ODEL FOR
FUTURE UNIX
Will anew, object-oriented kernel
change the face of Unix?
Avadis Tevanian Jr. and Ben Smith

U

nix is over 20 years old. While the computer
hardware for Unix has radically changed since
Unix was first designed, the basic concepts of
the operating-system kernel have remained the
same.
The Mach kernel is designed to take advantage of new computer architectures and provide for the needs of modern programs. It is also areturn to the original Unix concept of having
only the most essential functions in the kernel—a concept that
has been lost in the versions of Unix from the big-iron computer
manufacturers, whose kernels can exceed 2megabytes.
Great Ideas from aSmall Team
A small group of researchers at Carnegie Mellon University
started the design of Mach in 1984. They wrote the first lines of
code in 1985. Originally, Mach was intended to support largescale parallel computation. However, early on in the design
phase, the team decided that designing only for large-scale parallel computation would be of limited life and utility. So they
changed the design to make it independent of the hardware architecture. Mach was initially implemented on the VAX11/780 and now runs on awide range of hardware, including
almost all VAX processors, the IBM RT PC, Sun-3 workstations, the Encore Multimax, the Sequent Balance 21000, various 80386 machines, and the NeXT Computer.
Mach is designed to handle problems associated with both
parallel programming on multiprocessor machines and distributed programming, where the work is done by several separate
computers communicating over a network. The concept of
multiple threads of control executing in parallel within asingle
task facilitates parallel computing. A capability-based interprocess communication mechanism eases distributed programming. Finally, an extremely powerful virtual memory system
allows applications of all sizes to efficiently share the memory
resources of these complex architectural designs. With Mach,
these very same concepts work equally well on inexpensive,
single-processor machines.

To derive Mach, the Carnegie Mellon team extended the
model of Unix computing by adding five abstractions: the task,
the thread, the port, the message, and the memory object. Obviously, the language and concepts of object-oriented programing permeate the design of Mach. Many people call Mach an
"object-oriented operating system."
The Mach kernel maintains only the most basic services:
processor scheduling, interprocess communication, and management of virtual memory. All other services are service
tasks, independent user-level programs.
Tasks and Threads
Mach splits the traditional Unix abstraction of aprocess into a
task and threads. A task is the environment in which threads
run. It includes protected access and control of all system resources, including the CPUs, the physical I/O ports, and memory (virtual and real). The structures associated with files are
in the domain of the task. A task address space uses astructured
map of memory objects (see below).
A thread is an entity (an object) capable of performing computation, and for low overhead, it contains only the minimal
state necessary. Another term for athread is alightweight process. A thread contains the processor state, the contents of a
machine's registers. All threads within atask share the virtual
memory address space and communications privileges associated with their task. The Unix abstraction of aprocess is simulated in Mach by combining atask and asingle thread. However, Mach goes beyond this abstraction by allowing multiple
threads to execute simultaneously within atask. On amultiprocessor, multiple threads can, in fact, execute in parallel on separate processors, whereas on auniprocessor they only conceptually execute in parallel.
Ports, Port Sets, and Messages
A port is acommunications channel, asort of object reference
for tasks, threads, and other objects. Application programs
continued
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Mach on the NeXT Cube
W

hile most current users of Mach
are content to rely on Unix compatibility, NeXT has found the basic
functionality of a Unix system to be
insufficient to produce high-quality
end-user applications software. NeXT
utilizes the Mach functionality for communication between applications and
window servers, sound playback and recording servers, and other applications.
Applications on the NeXT Computer
convey information to auser according
to the NextStep User Interface, which
comprises several components: The
Window Server manages all the windows on adisplay; the Application Kit is
an implementation of the classes that de-

fine the user interface; the Interface
Builder is atool that allows the user interface for NextStep-conforming applications to be built with little or no programming; finally, the Workspace
Manager provides agraphical user interface to auser's files and applications.
Two major types of communication
occur between NextStep applications.
First, applications communicate with
the Window Server in order to implement agraphical user interface according to the client/server model. Second,
applications communicate with each
other using the Workspace Manager as a
rendezvous point. Both types of communication are performed using Mach's

communicate with objects managed by the kernel and server
tasks through the objects' ports. This is the software counterpart to the communications ports on the hardware. An object is
said to have "access rights" to aport if it has dealings with that
port. A port can move around from object to object, like moving aboard and the cables connected to it from one machine to
another.
The object that has the port screwed into it is said to have
receive access rights to the port. Receive access rights imply
send access rights as well. More than one thread may concurrently attempt to receive messages from agiven port, but all the
threads must be within the same task. In other words, only one
task can have receive access rights to the port.
The object intending to pipe messages to the port has send
access rights. More than one thread and more than one task can
hold send access rights to any port. Messages travel from the
object with send access rights to the port on the object with receive access rights.
For the time being, there is also athird port access right,
ownership, which determines which object gains receive rights
when these rights are relinquished. The Mach documentation
implies that ownership rights will probably not be implemented
in future releases—a definite discouragement for using this
privilege.
Both tasks and threads have aspecial kernel port by which
the kernel recognizes them.
Some special types of ports are associated only with tasks:
the notify port, through which the task receives messages from
the kernel about its port access rights and the status of messages
it has sent; the exception port, through which the task receives
messages from the kernel when an exception occurs (see "Exception Handling," below); and the bootstrap port, with which
new tasks attach to any services that they need.
Threads also have some special types of ports: the thread
reply port, for early messages from ayoung thread's parent and
early remote procedure calls (RPCs); and the thread exception
port, similar to the task exception port. Ports can be strung together into port sets, through which several objects can grab
any messages from asingle message queue.
A message is astring of data prefixed by aheader. The header describes the message and its destination. The body of the
message may be as large as the entire address space of atask.
412
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intertask message-passing primitives.
Sound playback and recording make
extensive use of Mach features. On a
NeXT machine, compact-disk-quality
sound can be synthesized in a digital
signal processor. The device driver responsible for controlling the DSP and
the sound direct-memory-access channels is accessed using Mach's messagepassing primitives. This allows great
flexibility in how the hardware can be
accessed and provides network-transparent access to the driver. Threads are
also used by high-level sound software
to control sound I/O for an application
that needs to perform normal processing while playing or recording sounds.

There are simple messages, which don't contain any references
to other ports; and non-simple messages, which can make reference to other ports—conceptually similar to indirect addressing.
Messages are the primary way that tasks communicate with
each other and the kernel. They can even be sent between tasks
on different computers.
The Memory Object
Each Mach task can use up to 4gigabytes of virtual memory for
the execution of its threads. This space is used for the memory
objects but also for messages and memory-mapped files.
When atask allocates regions of virtual memory, the regions
must be aligned on page boundaries. The task can create memory objects for use by its threads; these can actually be mapped
onto the space of another task. Spawning new tasks is more efficient because memory does not need to be copied to the child.
The child needs only to touch the necessary portions of its parent's address space. When spawning achild task, it is possible
to mark the pages to be copied or protected (the child is prohibited access).
Since messages are actually mapped into the virtual memory
resources of tasks, intertask (interprocess) communication is
far more efficient than old-time Unix implementations where
the messages are copied from one task to the limited memory
space of the kernel and then to the task receiving the message.
In Mach, the message actually resides in the memory space
shared by the communicating tasks.
Memory-mapped files facilitate program development by
simplifying memory and file operations to asingle set of operations for both. However, Mach still supports the standard Unix
file read, write, and seek system calls.
Virtual Memory
The Mach virtual memory system provides the programmer
with aclean interface, which allows virtual memory to be allocated and deallocated at arbitrary addresses and sizes, restricted only by the page size of the underlying hardware. Applications can, on apage-by-page basis, specify access modes
such as read-only, read/write, or shared. Finally, also on a
page-by-page basis, virtual memory can be shared between
continued
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tasks in acontrolltd fashion that is based on inheritance.
The virtual memory system achieves portability by splitting
its implementation into two parts. The first part, the architecture-independent part, is common to all implementations of
Mach. The second part, the architecture-dependent part, is
specific to each hardware architecture that Mach runs on. This
split makes it possible for Mach to provide aconsistent, high
level of functionality on all hardware architectures with only a
minimal porting effort.
Open Memory Management
Instead of limiting virtual memory semantics to those defined
by the kernel, Mach provides an interface that allows user-level

T

he Mach

kernel guarantees that only
authorized senders can send messages
on aparticular port.

programs (external memory managers) to define the exact semantics of virtual memory that can be mapped into any task's
virtual address space. Such programs are responsible for handling operations such as "page in" (when apage of memory is
referenced) and "page out" (when apage of memory is moved
out of the normal working set). In addition, external memory
managers can instruct the Mach kernel to take special action on
memory, such as restrict access to data in order to provide data
consistency and security.
External memory management allows Mach to be extended
in powerful ways without changing the base Mach kernel. For
example, network-consistent shared memory can be implemented by an external memory manager. The shared memory
manager can use the external memory interface to control
which pages of memory can be accessed by which machines at
various times in order to guarantee control. Not only does this
remove that complexity from the kernel, but it allows the shared
memory manager to choose which algorithms it uses to enforce
consistency and security.
The Mach Kernel and IPC
The kernel functions can be classified into the following five
groups:
•Task and thread management
•Port management
•Message queuing and support
•Virtual memory management
•Paging management
The kernel is responsible for the creation and management of
all tasks and threads, the structure of ports associated with the
tasks and threads, the messages between objects (through the
object ports), and the allocation of physical and virtual memory. It manages what and how port capabilities are used. The
kernel guarantees that only authorized senders or receivers can
send or receive messages on each particular port. Thus, the
414
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Mach kernel guarantees secure interprocess communication
(IPC) within ahost.
The Mach kernel automatically queues messages for tasks
executing on its machine. However, transmission of messages
between separate Mach hosts is performed transparently by an
intermediate server task.
The intermachine-process-server task is the network message server, and it maintains the mapping of local "proxy"
ports to global "network" ports. It forwards messages using
network protocols of its choice. In addition, it is free to make
decisions related to security, or lack of it, depending on the environment in which it is run.
Exception Handling vs. Signal Handling
In traditional Unix, signals are used for notifying programs of
events external to the program. The handling of signals is done
within the program, but the semantics vary from one kind of
signal to another. Signals come from only a portion of the
events that affect aprogram from the outside. Bus errors, segmentation and protection violations, arithmetic processor
errors (e.g., underflow, overflow, and divide by zero), and
events associated with debugging also need to be able to communicate with programs. External events that affect the execution of aprogram are called exceptions. The traditional ways of
handling exceptions (through application program signal handling and kernel handling of hardware errors) separate the application program or service program from the hardware that
caused the exception and assume that there is only one processor (no longer avalid assumption).
Mach has taken ageneralized view of all exceptions. An exception requires suspension of the "victim" thread that caused
the event and the notification of an exception handler. The handler performs some operations as aresult of the exception, and
then the victim is either revived or terminated. Because the
handler is never within the victim thread, all the exception handling involves aform of RPCs. Mach ports and messages are
the elements through which all this happens. The handler's
port for communicating with the task is the thread (or task) exception port.
This design provides asingle facility with aconsistent method of handling all exceptions, asimple interface, full support
for debuggers and error handlers, and no duplication of functionality within the kernel. In addition, and of great interest to
developers and researchers, this design allows for user-defined
exceptions.
System Layers
The Mach kernel provides only the basic primitives needed for
building distributed and parallel applications. Although Unix is
an operating system, it is also acomplete environment suitable
for use by developers and end users. Mach is just akernel. The
operating-system environment is built on top of it. But, since
Mach makes few traditional operating-system decisions within
the kernel itself, it is possible to build acompletely different
operating-system environment on top of it.
Currently, the Mach kernel is the basis for aBSD 4.3 Unixcompatible system. In this system, the Mach kernel implements
the features particular to an operating-system kernel and the
features provided by the Mach kernel interface. Unix compatibility is provided by the original BSD 4.3 implementation,
modified for use with Mach. In effect, many of the internals of
BSD 4.3 have been replaced with Mach equivalents. This technique yields a highly compatible system with performance
often exceeding that of the original BSD 4.3 system.
continued
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OS/2 and Mach
Like Mach, OS/2 supports threads, virtual memory, and message-passing mechanisms. Although Mach and OS/2 provide
similar types of functionality at the lowest levels, they differ in
important ways.
OS/2 threads, for example, have some unusual semantics.
Instead of the Mach model of all threads being equal, OS/2
treats some threads (e.g., the first thread in aprocess) specially. It manages virtual memory in segments, rather than pages—
afiner grain and more flexible control than segments. Also,
OS/2 imposes some other restrictions, such as the use of different memory allocators for different-size memory regions.
Rather than provide one coherent mechanism for interprocess
communication, OS/2 provides many different mechanisms
(e.g., semaphores, pipes, queues, and signals). OS/2 lacks
multiuser operations. Finally, OS/2 was designed to run on
Intel 80286/80386 processors and is not portable to other processor families. This is not to say that OS/2 doesn't do well in
its own niche, but it is not as complex or universal as Mach.
The Future of Mach
Unix compatibility makes Mach attractive to awide audience
by allowing it to transcend its role as aresearch project and
emerge as aviable commercial operating system. The NeXT
Computer already provides an excellent example of how to tie
visual displays to audio input and output. The primitives of
Mach were essential for NeXT to implement this functionality
efficiently in atrue multitasking environment. (See the text box
"Mach on the NeXT Cube" on page 412.)
Mach is also influencing how other systems evolve. In the
future, more and more systems are likely to support Mach features. Mach has become the platform for experimental Unix
operating-system work. For instance, Trusted Information Systems, under a Defense Advanced Research Projects Agency
contract, evaluated Mach as apossible base for averifiably secure operating system, a"trusted system" meeting the B3 level
of security as specified in the National Computer Security
Center's "Orange Book." (See "Safe and Secure?" in the May
BYTE.) Researchers at Trusted Information Systems ascertained that Mach's design made implementation of classification labels and access control lists much easier than in traditional Unix. The design separation of the kernel and services made
modification of the operating system much more straightforward and easier to verify as being atrusted system. They have
gone on to build aproof-of-concept prototype trusted system.
But until Mach is free of BSD code, atruly trusted Mach operating system will not be possible. Meanwhile, they are working
with the Mach team at Carnegie Mellon to ensure that facilities
for trusted systems be properly implemented in future releases.
Work on Mach continues at Carnegie Mellon and organizatons such as NeXT. Eventually Mach will stand on its own and
be completely free of BSD code. It will have been shaped by the
tortuous tests of many other institutions, including industry and
government. Thanks to the availability of Mach on the NeXT
Computer, the ideas of thousands of researchers and students
will add to its clever design and continue to shape it for modern
computer design and software. It's agreat example for all developers of applications and operating systems. But as operating systems go, Mach is very young, and few people understand
all the possibilities it really provides. •
Avadis Tevanian Jr. is the chief operating-system scientist at
NeXT, Inc. He can be reached on BIX do "editors." Ben Smith
is a BYTE technical editor and can be reached on BIX as
"bensmith."
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NSIDE EISA
Probing the mysteries
of the newest industry
standard for IBM PCs

T

his fall marks the advent of an
important new standard in the
Intel/IBM PC-compatible marketplace: the Extended Industry
Standard Architecture, or EISA (pronounced "ce-sa"). Created by aconsortium of computer, peripheral, and chip
vendors ranging from Compaq to AST
Research to Intel, EISA machines are
built around a unique 32-bit-wide bus
structure that's downward-compatible
with older Industry Standard Architecture (ISA, or "eye-sa") peripheral cards
(i.e., cards intended to work in the IBM
PC, XT, or AT).
When IBM announced the PS/2 series
of computers, it announced that these
machines used anew 16-/32-bit bus—the
Micro Channel—which was not compatible with the ISA bus. Users balked at the
high cost and limited availability of peripheral cards for the Micro Channel,
and manufacturers balked at IBM's demands for licensing fees—which included not only apercentage of revenue
acquired from using the new bus design,
but also aretroactive fee for use of the
ISA bus that IBM was putting out to
pasture.
The result was the formation of the
EISA consortium—centered around a
group of clone makers, the "Gang of
Nine" (i.e., Wyse, AST Research,
Tandy, Compaq, Hewlett-Packard, Zenith, Olivetti, NEC, and Epson—mnemonically, watchzone). Struggling to
finish their EISA specification while the
Micro Channel gained market share, this
group kept information on EISA mostly
under wraps. You could obtain detailed
information about the bus only by signing anondisclosure agreement and paying $2500.

The lack of publicly available information on EISA has led some to call it a"vapor bus." However, by the time this issue
of BYTE arrives on the newsstand, the
wait will be over, and EISA systems—
and the specification—will be available
to everyone. See "EISA Arrives" on
page 93.
What's inside EISA? And how does it
work? The best way to understand EISA
is to trace its evolution from its earliest
roots: the 8-bit backplane of the original
IBM PC.

rows of 19 pins each, added four new address lines (LA20-LA23), plus copies of
three lower address lines (LA17-LA19).
Why the duplication? Because the address lines on the original PC bus were
latched, and the latching process caused
propagation delays that would slow down
peripheral boards. (See the glossary on
page 423 for definitions of latched and
other bus-related terms.) By providing
these unlatched address lines, the AT bus
let 16-bit cards find out early in the cycle
whether they were being addressed.
They could then activate special signals
Recapitulating Phylogeny
that said, "I'm a16-bit card; please make
The original PC and XT bus was introthis a16-bit cycle, if you can."
duced in the first IBM PCs in 1981. It's a
Those s ecial signals—MEM CS16
relatively simple synchronous 8-bit bus
and I/O CS1 —are key to the AT bus's
with parity protection and edge-trigdownward compatibility. If the 80286 atgered interrupts, which means that each
tempts to perform a 16-bit access to a
interrupt line can be used by only one
board and one of these signals is not asadapter card (see table 1).
serted, special hardware on the motherThe original PC bus had no provision
board takes over and causes two 8-bit
for an external bus master; either the
cycles to be performed.
host CPU or the direct-memory-access
Alas, there was a catch. Only seven
(DMA) controller on the motherboard
unlatched address lines could fit on the
controlled the bus at all times.
connector, meaning that this "early
Enter the IBM PC AT, circa 1984.
warning" could tell the board only which
IBM wanted to extend the 8-bit IBM PC
128K-byte region of memory was being
bus to 16-bit operation in a compatible
addressed. Thus, memory boards that
way, so all the signals on the original 62didn't consume afull 128K-byte block of
pin connector were maintained and a scarce real-mode address space could not
new connector was added at the bottom.
activate the signal, and thus couldn't do
Table 2 shows the additions that created
16-bit transfers. In practice, this meant
the AT bus.
that most EMS boards and memoryIBM added anumber of features to the
mapped peripherals were forced to do
AT for downward compatibility. Because
transfers 8bits at atime, even over the
the AT's 80286 ran faster than the origi16-bit AT bus.
nal PC's 8088, the company added a
wait-state generator to lengthen bus
Enter EISA
cycles. Also, the one previously unused
Like the AT bus before it, the EISA bus
line was assigned afunction: Pin B8 bewas built on the older standard by adding
came the OWS (zero wait state) line.
more address lines, more data lines, and
When this line is pulled low, some or all
more control signals. Before this could
of the wait states generated by the AT
be done, however, its designers had to
motherboard are removed. By putting
generate afirm specification for the ISA
this signal on the 62-pin connector, IBM
bus.
let manufacturers make fast 8-bit boards
The timings of the PC and AT backas well as fast 16-bit boards.
planes were never formally specified in
The new connector, which had two
continued
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Table 1: Because of its simple design, each interrupt line can be used by only
one adapter card.
PC AND XT BUS SIGNAL LINES
Lines

Description

AO-A19

Twenty system address lines. During I/O cycles, only the lowest
10 lines are actually used.

DO-D7

Eight bidirectional data lines.

ALE

Address latch enable. This signal goes high to indicate that a
valid address is present on AO-A19 during amemory access.

1R02-1R07

Six maskable interrupt request lines.

DRQ1-DRQ2,
DACK1-DACK3

DMA request and acknowledge lines. There's no DRQO on the bus;
DMA channel 0is used for DRAM refresh on the PC and the XT.

10 CH RDY

A signal used by amemory or peripheral board to generate
wait states.

10R, IOW
SMEMR, SMEMW

I/O and memory read and write strobes.

OSC

A 14.31818-MHz clock used by some video boards. It's not
synchronized with respect to the rest of the bus.

CLK

The bus clock signal (4.77 MHz in the original PC and
proportionately faster on later machines). This clock is
synchronized with respect to the read and write strobes.

AEN,TC

Address enable and terminal count. These control
signals are used during DMA cycles.

10 CH CHK

Alerts the processor to parity and other errors via anonmaskable
interrupt.

RESET DRV

Indicates that the system is being reset.

+5VDC, —5VDC,
Power-supply rails.
+12VDC, — 12VDC
GND

any published IBM document. EISA,
which was to extend the bus yet again,
could not be so lax. It needed to rigorously define not only the new standard,
but also aset of timings that would retain
compatibility with the older ones. Fortunately, the participants in the EISA consortium were old hands at IBM clone design and probably the best people to do
the job.
As the specification developed, the
developers exchanged timing information as spreadsheet files. The spreadsheet format let them watch what happened to the worst-case timings as they
tuned the specification, and it helped
them flag problems.
Table 3 shows the resulting new signals. The new pins for the EISA bus were
placed physically between the pins of the
ISA bus. (See figure 1for acomparison
of the lines.)
Covering All the Bases
Now that I've listed the signals that EISA
adds to the standard PC bus, I'll look at
some of the features they provide. A key
feature of EISA is that the host or any bus
master can access any memory device or
peripheral in the system, even if their bus
widths differ.
The EISA bus controller can adapt accesses from the host CPU, a32- or 16-bit
EISA master, or even an ISA bus master
to any of five kinds of slaves on acycleby-cycle basis. These include EISA 32bit slaves, EISA 16-bit slaves with burst
capability, EISA 16-bit slaves without

Table 2: New signal lines added in the AT's 16-bit bus. By duplicating some of the address lines, the AT bus maintains
backward compatibility while providing unlatched address lines for faster cards.
ADDITIONAL SIGNAL LINES FOR THE 16-BIT ISA BUS
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Lines

Description

D8-D15

The eight new data lines.

SBHE

System bus high enable, which indicates when these data lines are being used.

IRQ10-12,
IRQ14-15

More interrupt lines. IRQ13 is absent because that
interrupt is reserved for the math coprocessor.

DROO, DACKO,
DRO5-DRQ7
DACK5-DACK7

More DMA control lines for new DMA channels.
On the AT, DMA channel 0is no longer used for refresh and is therefore available for other purposes.

MEMR, MEMW

Memory read and write strobes. These signals are active on all memory cycles, while SMEMR and SMEMW are active
only on cycles that fall within the address space of the PC for compatibility reasons.

MASTER

A new signal that lets aboard become abus master on the AT bus. A bus handoff using this signal requires several
cycles, and the master must relinquish the bus periodically to allow memory refresh (or do the refresh itself).

MEM CS16,
I/O CS16

Signals used by aperipheral board to tell the motherboard that it's capable of handling a16-bit data transfer.
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burst capability, ISA 16-bit slaves, and
ISA 8-bit slaves. How is this accomplished? The answer lies in akey feature
of the EISA bus—and its controller—
called cycle translation.
Suppose that a32-bit EISA bus master
card wants to do awrite into amemory
location on an 8-bit ISA card. The bus
master will begin by requesting the bus,
setting up the address and data, and asserting the START signal. It will then
look at the signals EX32, E) ff, MEM
CS16 (called M16 in the EISA specification), and MTS. As these signals return,
the bus controller samples them, too.
When the bus master and the bus controller see that the cycle can't be completed with asimple 32-bit transfer, the
bus controller takes over. Having sampled the address and data from the bus
master, the bus controller begins to drive
the same signals onto the bus while the
bus master is still doing so. (There's no
conflict and no glitch because both are
driving each line the same way.) Then,
half acycle of the bus clock later, the bus
master bows out by turning off its drivers. The bus controller, now in charge of
the cycle, executes four separate ISA
byte transfers to deliver the data, much
the same as the AT motherboard can
break up aword access into two byte-size
accesses.
The beauty of this "handoff" facility
is that none of the DMA peripherals or
bus masters need to contain the byteshifting and cycle-generating logic to
handle the wide variety of possible transfers. For example, Intel's 32-bit bus
master chip, the Bus Master Interface
Controller (BMIC), can handle only 32and 16-bit burst transfers without help,
but the other combinations are neatly
handled by the EISA Bus Controller
(EBC) chip (see table 4).
Another novel situation occurs when a
16-bit master addresses the upper word
of a32-bit memory location on a32-bit
slave. The EBC handles this situation by
copying the information from the lower
two byte-wide lanes of the data bus up to
the higher two lanes, so that the information arrives at the right place. This procedure is known as copy-up, and it lets a
16-bit master access a32-bit slave without containing drivers for all 32 data
lines.
Fast Transfers
One of EISA's key selling points is raw
speed. Under the right conditions, EISA
peripherals can do 32-bit burst transfers
at up to 33 megabytes per second. This
sort of bandwidth is necessary when a
machine is servicing ahigh-speed LAN

(e.g., Fiber Distributed Data Interface,
or FDDD, afast disk drive (e.g., IPI or
SCSI-2), or a high-resolution graphics
display.
But not all bus transactions will fall
into this category. If you're using ISA peripheral cards, they will exhibit lackluster performance compared to EISAspecific cards.
Shared Interrupts
One of the most common and frustrating

problems you encounter when expanding
an IBM PC or compatible is a lack of
available interrupt lines. ISA machines
do not allow sharing of interrupt lines;
each is edge-triggered and driven by a
TTL tristate driver.
EISA, however, provides pull-ups on
the interrupt lines and can make them
level-sensitive. This means that EISA
cards, which use open-collector drivers
to drive the interrupt lines, can share
continued
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Table 3: Signal lines added to ISA to create EISA. The addition of the new
lines, including 32-bit data and address lines, almost doubles the total number
of lines.

that may involve hundreds
of thousands of dollars—the

ON

SIGNAL LINES ADDED TO ISA TO CREATE EISA

value of thobw decisions is

Lines

Description

only as good as the value of

BEO-BE3

Byte enables. These signals indicate which byte
lanes of the 32-bit data bus are involved in the
current bus cycle. They're analogous to the
BE0 through BE3 signals on the 80386 and
80486 microprocessors.

M-I0

Distinguishes between an EISA memory cycle and an
EISA I/O cycle.

START

Indicates the start of an EISA bus cycle.

CMD

Provides timing control within an EISA bus cycle.

MSBURST

Indicates that amaster is capable of performing burst cycles.

SLBURST

Indicates that aslave is capable of accepting burst cycles.

EX32, EX16

Indicate that aslave is an EISA board and can support
a32- or 16-bit cycle, respectively. If neither of
these signals is asserted at the beginning of acycle,
the bus falls back to an ISA-compatible mode for that cycle.

EXRDY

Indicates that an EISA slave is ready to terminate acycle.

MREQn

Asserted by potential master number n
to request the bus.
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Indicates to master nthat it has been
granted the bus.

D16-D31

The new data lines that, combined with the data lines
on the ISA bus, make the EISA 32-bit data bus.

Canada)—a savings of' $100
off the regular rate. Your
subscription includes 50

LA2-LA16,
LA17-LA31

New address bus lines. Like LA17-L A23, these lines
aren't latched on the motherboard and so provide a
fast path to the peripheral boards. Note that there's
no need for an LA1 or LAO; the byte enable lines
indicate which of the four byte lanes are used.
Also note that there are now 32 address bits,
supporting the full address range of the 80386
(rather than the 24-bit address range of the 80286).
This lets system RAM grow above 16 megabytes.

issues plus a free threemonth subscription to
BIX—a $49 value.
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these scarce resources. Beware of mixing
EISA and ISA cards on the same interrupt line, however; an ISA card cannot
share an interrupt, even when plugged
into an EISA backplane.
Taking Turns
The memory refresh controller, the highest-priority DMA channel, and candidates for bus mastership compete for
ownership of the EISA bus via a threeway rotating arbitration scheme. This
scheme guarantees that no bus master
will ever starve, although it is possible
for a low-priority DMA channel to be

starved for use of the bus. It also ensures
that memory will be refreshed on aregular basis. In addition, the Intel chip set
contains a special watchdog timer that
makes sure no one entity retains control
of the bus for too long. If this timer expires, the master is removed from the bus
and anonmaskable interrupt is generated
on the host CPU.
The EISA Connector
The EISA connector, developed by
Burndy, is designed to be 100 percent
compatible with existing ISA cards. The
continued
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Your software projects are growing
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that CASE tools could help, but
some say CASE is more trouble
than it's worth. What should you
believe? Should you jump in? Be
cautious. Expensive CASE tools
with rigid methodologies demand
acommitment of time and money
so large that anything short of
revolutionary success can seriously
damage your budget and your
career. Now, however, you can
eliminate methodology grid-lock
with an affordable, flexible, worldclass CASE tool. Literally every
programmer and analyst in your
company can have the power of
vsDesigner'" on their PS/2 or PC.
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vsDesigner
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The Expert version of "Designer
also provides the database and
reporting capabilities necessary to
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Powerful, Affordable CASE Tool.

vsDesigner costs only $495 for a
single-user license, but don't
be fooled by its low price —
vsDesigner has the features and
power of CASE tools costing over
ten times more. The Expert version of vsDesigner
costs $1,995 for asingle-user license and includes
all vsDesigner features plus LAN support, design
database reporting and the ability to modify or
create methodologies.

Use Multiple Methodologies
vsDesigner supports the structured design methods
you prefer: Yourdon, Gane-Sarson, Wamier-Orr,
Ward-Mellor Real-Time, Entity-Relationship, Flow
Chart, etc. It supports multiple methodologies or
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example, you can use Data Flow Diagrams for the
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module into Structure Charts, State Diagrams,
Entity-Relationship Diagrams, etc.

Customize Methodologies Or
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create your own syntaxes for ultimate flexibility. We
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be much lower because operations are logically
consistent.
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standard methodologies supported
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Collaborate over aLAN
The Expert version of vsDesigner also adds LAN
support so that all your designers can simultaneously
work on the same design. Node locking allows
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vsDesigner enhances the communication among team members
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contacts in the card edge connector are
arranged in two tiers: an upper tier,
which carries all the ISA signals, and a
lower tier, which carries all the new
EISA signals (see figure 2).
Plastic keys prevent an ISA card from
descending far enough into the slot to
connect with the EISA signals but slide
smoothly into notches in an EISA card.
The metal "fingers" on the edge of an
EISA card are thinner than those on an
ISA card, and the new signals are interleaved with the old. This arrangement
lets nearly twice as many leads reach the
card edge.
Skeptics originally voiced concern
that the insertion and removal forces of
the EISA connector would be extremely
high, but this has not turned out to be the
case. Ifound that Iwas able to insert and
remove EISA cards with one hand with
relatively little effort.

GND

The Intel Chip Set
Intel's EISA chip set—currently the only
game in town—consists of three key
components (see figure 3): the Integrated System Peripheral (ISP) and the
aforementioned BMIC and EBC.
The EBC generates cycles on the EISA
bus and manages the buffers that connect
it to the host CPU's local bus. The EBC
also provides reset signals for the CPU
and the cache controller, and it supports
snooping on the EISA bus for either the
82385 or the 80486's internal cache. (It's
not clear, however, whether it's possible
to use the EBC with a more powerful
cache controller or with a write-back
cache.)
The EBC is closely coupled to (and, in
fact, can't run without) the ISP. The ISP
continued
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Figure 1: The evolution from PC to AT
to EISA. The expansion bus has contacts
for both sides of the expansion cards.
The original PC bus (black) had only
62 lines. The ISA 16-bit (AT) bus
(blue) changes only line 8A of the PC
bus but extends the bus with 36 new
lines. The EISA bus (red) added 59 new
lines at adifferent card depth from the
ISA bus. Otherwise, the basic 62 lines
stayed the same. Note that EISA attempts
to "wrap" power and ground lines
around clock lines and to position power
rails so that they can be combined into
thick traces on amotherboard. EISA
nearly doubles ISA 's number of bus
lines.
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EISA vs. the Micro Channel
I

BM announced its Micro Channel architecture in 1987. Because EISA is
being released more than two years
later, its designers have had the benefit
of being able to track industry experience with IBM's design. (Intel has developed both aMicro Channel chip set
and the first EISA chip set.)
Some similarities are found between
the two standards. As is true with Micro
Channel systems, EISA systems can do
full 32-bit transfers and can configure
themselves automatically. (EISA systems can even tell you how to set the
DIP switches on older ISA-type cards).
But unlike the Micro Channel, the EISA
bus is fully synchronous and can perform cycles in long rapid-fire bursts.
(The maximum throughput of the Micro
Channel is 20 megabytes per second,

while the EISA bus can support amaximum burst transfer rate of 33 megabytes
per second.)
It may be easier to manufacture EISA
boards than Micro Channel cards. They
sport nearly double the surface area,
making expensive surface-mount technology less of a necessity. An EISA
adapter can use more than twice the
power of a Micro Channel card. This
will make peripherals like on-the-card
hard disks, relay boards, and intelligent
I/O boards with alarge amount of RAM
(e.g., disk-caching controllers and laser
printer controllers) simpler and cheaper
to implement on EISA than on the Micro
Channel.
IBM makes Micro Channel machines
with both 16- and 32-bit CPUs today.
But while it's possible to build an EISA

system with a 16-bit host processor
(e.g., a 16- or 20-MHz 80286), it may
be awhile before you see such systems
on the market. Intel—in an attempt,
perhaps, to discourage the use of these
second-sourced processors—supports
only the 80386 and 80486 with its EISA
chip set. Since Intel's chips are, at this
writing, the only ones available to support the EISA bus, users may have to
wait for silicon from other vendors before they can enjoy the economic benefits of the 80286—or even Intel's own
80386SX.
EISA's main advantage is that it does
not have to "catch up" to the Micro
Channel right away in order to be useful. Users can install cards designed for
ISA machines while waiting for fast
EISA cards to appear.

Glossary
bus master The entity that drives the
address lines and the control signals for
abus cycle; with EISA, the bus controller can operate some of the lines on behalf of the bus master.
DMA Direct memory access, the process by which information is transferred
between two slaves on the bus (e.g., a
memory card and an I/O device), under
the supervision of aDMA controller.
edge-triggered An edge-triggered
interrupt is one that is activated by a
transition in an interrupt signal on the
backplane. Compare to level-sensitive.
ISA The Industry Standard Architecture, an unofficial designation for the
bus upon which the IBM PC AT and
compatible systems are built.
latched A signal is latched when its
logic level is sampled into and held by a
flip-flop. The flip-flop, or latch, is a
memory element that is guaranteed to
maintain its current output until explicitly set to adifferent value.
level-sensitive A level-sensitive interrupt is triggered by a specific level
(high or low) of that signal. Electrically, it is possible for more than one

source to drive a level-triggered interrupt line, but not an edge-triggered one.
Compare to edge-triggered.

DRAM chips are continuously recharged, without which they will lose
the data they contain.

open-collector An open-collector
bus line is one that is normally held at a
logic high level by a pull-up resistor.
Such aline can be pulled low by achip
output that presents a substantially
smaller resistance between that line and
a low logic level (ground). An output
that drives an open-collector line usually consists of asingle transistor whose
collector is attached to the pin and nothing else (hence the name open-collector). The transistor is driven to saturation (i.e., turned on all the way) to
present the necessary low resistance between the signal line and ground.

reset signals Signals that reset chips
(e.g., the CPU) to their power-on
conditions.

parity protection A system with
parity protection includes 1or more bits
that accompany the data and indicate
whether the number of ones (or zeros) in
the data is odd or even. Parity bits can
be used to check the integrity of the
data. Virtually all IBM PC-compatible
memory has 1parity bit for each 8bits.
refresh

The process by which the

snooping The process in which a
memory cache watches to see how peripherals are accessing memory. (See
"Caching in on Memory Systems,"
March BYTE.)
synchronous In a synchronous system, all state transitions, including
changes in the states of bus lines, are
synchronized with the transitions of a
clock signal. In an asynchronous system, objects can change state at any
time.
tristate A driver whose output can be
at alow logic level, ahigh logic level, or
high impedance—which means that it
does not control the bus line at all.
wait-state generator A circuit that
causes aCPU (or other bus master) to
increase the length of abus cycle to accommodate slow memory or peripherals.
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One Of
America's
Best Run
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Gives 95%
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Money
To Charity
CARE was recently
named the best run,
best managed charity
in America.
We aren't surprised.
95% of every dollar
we receive goes to help
impoverished people.
Only 5% goes to run
our organization.
No other company
could survive on margins like that. But alot
of starving people can.

Figure 2: The EISA two-level expansion card connector allows backward
compatibility with the ISA card in the same slot, while letting EISA cards have twice
as many signal lines.

Table 4: The EISA bus controller needs to step in to help abus master
complete acycle. The Intel Bus Master Interface Controller has adownshift
feature that lets it do 16-bit transfers by itself, even if it's configured as a
32-bit master. A board that can do this is called a "downshiftable master."
WHEN THE BUS CONTROLLER STEPS IN
MasterSlave

32-bit EISA

16-bit EISA with
burst capability

16-bit EISA

ISA

32-bit EISA

B

M

M

M

16-bit EISA

C

B

B

M

Intel BMIC
(32-bit with
"downshift"
capability)

B

B

M

M

I
Quill I
We're Helping People
LearnTo Live Wthout Us.
1-800-242-GWE
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B = Burst-mode cycle possible.
C = Copy-up cycle. EBC copies the contents of the lower two byte-Wide lanes onto the upper two byte lanes, so the 16bit slave does not need to drive them directly.
M = Mismatch. EBC performs one or more cycles on benalf of the master.
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INTEL'S EISA CHIP SET
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Figure 3: The Intel chip set for supporting EISA consists of the 82358 EISA Bus Controller, the 82357 Integrated System
Peripheral, and the 82355 Bus Master Interface Controller.
provides the host CPU with an interrupt
controller, aDMA controller, counters,
and timers. It also manages DRAM refresh, performs EISA bus arbitration,
and tests for memory parity errors. The
ISP even has a "slowdown" mode that
delays the CPU and makes it appear to be
running at a slower speed—a necessary
feature for certain copy-protected software.
Because these two chips integrate so
many necessary system components
along with the EISA functions, manufacturers who use them are unlikely to use
third-party AT chip sets (e.g., those
made by Chips & Technologies) in the
same machines. Thus, these companies
will most likely have to develop their own
complete chip sets to cash in on the market for EISA machines.
The final component in the Intel chip
set is the BMIC. It's intended to be used
as abus master interface on intelligent
peripheral cards, and it has a local bus
interface that's specifically tailored for
use with the 80186. The host can corn-

municate with the processor on the peripheral card using "mailbox" and
"doorbell" registers and/or via an interface that lets an entity on the EISA bus
access the peripheral card's local address space. It's also possible to use the
BMIC on acard that doesn't have alocal
CPU.
Identifying EISA Products
Every EISA card supports a product
identifier, which is accessible at a preassigned address determined by the slot
the card is in. EISA product identifiers
identify aperipheral card the same way
that Micro Channel card IDs do, but with
one important difference: EISA's product identifiers are not centrally managed, as IBM's are. The manufacturer
creates them, following guidelines published by the EISA consortium.
Which to Buy?
The mysteries of EISA have fostered a
wait-and-see attitude in the industry.
Many corporate customers, unsure

which standard will win, have deferred
computer purchasing decisions until they
know more about EISA.
By the time this article goes to press,
there should be real EISA machines that
users can see, benchmark, and compare
to systems that use the Micro Channel
(see the text box "EISA vs. the Micro
Channel" on page 423) and other bus
architectures. •
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Rick Grehan

Part 2

•

The investigation
of network interfaces
continues,
this time with
the popular NetBIOS

W

hether you've got aMacintosh, an IBM PC, a Unix
system, or whatever, there's
aslot or aconnector somewhere on your machine begging to be
hooked into anetwork. The begging has
probably gotten louder—some networks
are down to just acouple hundred dollars
per connection. Soon, you may find
yourself capitulating; you'll be bent over
your machine, screwing acoaxial umbilical into an adapter card. There, you're
jacked in. Now what?
In last month's installment, Idescribed asimple file transfer application
as ameans of exploring the capabilities
of two popular network systems: AppleTalk and NetBIOS. Ibegan with AppleTalk, so now it's time for NetBIOS to
show its stuff. Ishould warn you now,
I'll frequently refer to Part 1to draw parallels between the mechanics of NetBIOS
and those of AppleTalk. You may want to
keep your October issue on hand.
Ispent agood portion of last month's
article discussing the layers of functions
of which AppleTalk is composed. It's
important to be clear about layers, since
the AppleTalk Transaction Protocol,
which Iused in my program last month,
resides one floor down from NetBIOS.
Specifically, ATP operates at the transaction layer, while NetBIOS operates at
the session layer.
After reading this two-part series, you
might conclude that NetBIOS has superior capabilities and that ATP should thus
be scorned as inferior by comparison.
That would be amistake, for the simple

TIN CANS
AND SOME STRING
Two

reason that ATP is a transaction-layer
protocol and is not meant to include
functions from the session layer. For
many applications, the transaction-handling functions of AppleTalk are more
than sufficient for the task. AppleTalk
does have aset of session-layer functions
that Iintend to cover in afuture column.
As in AppleTalk, the upper-layer
functions of NetBIOS call on functions
in the lower layers. Unlike AppleTalk,
most NetBIOS installations hide the
lower layers from applications. For simplicity, I'll split the layers of NetBIOS
into upper and lower. This division is of
my own doing, and it's merely to group
the layers into manageable portions.
Upper Layers
The NetBIOS Session Management Protocol (SMP) handles sessions (which I'll
describe in a moment) between named
processes on the network. A named process is similar to AppleTalk's socket client: aprogram that has made itself accessible to other programs on the network
via anetwork-visible name.
The Name Management Protocol is
the counterpart to AppleTalk's Name
Binding Protocol (NBP). NMP allows
the user to create unique, symbolic names
that are made visible on the network. On
AppleTalk, aname is associated with a
socket client; in NetBIOS, aname is associated with one end of asession.
AppleTalk names are also more versatile than NetBIOS names. AppleTalk
names consist of three fields: zone, object, and type. These fields could be used
as filters, or as amechanism for dividing
a physical network into logical subnets
(departments). NetBIOS names are flat
strings of 16 characters, and NetBIOS
provides no filtering or partitioning. For
example, you can't perform wild-card
searches to locate all the names on the
network beginning with "Print." Application programs have to add their own
wild card-matching capabilities.
The NetBIOS User Datagram Protocol

is analogous to AppleTalk's Datagram
Delivery Protocol. As with AppleTalk's
DDP, UDP manages packet transmission
from source to destination with no guarantee of delivery. UDP packets can be up
to 512 bytes long. There are some advantages to using DDP. Its usage does not require you to first set up asession; you just
pick the name you want to send the datagram to and fire away. Also, you can use
DDP to send broadcast datagrams, which
are sent to all names on the network. The
file transfer program I'll present makes
no use of UDP functions; for an application of datagrams, see "Understanding
NetBIOS" in the January BYTE.
Finally, the NetBIOS Diagnostic and
Monitoring Protocol has no real counterpart in AppleTalk (except, perhaps, the
AppleTalk Echo Protocol, AEP). DMP
commands allow a program to acquire
status information from local as well as
remote nodes on the network. You can
also obtain traffic information, along
with data such as the number of cyclicredundancy-check errors that have occurred, the number of collisions that
have occurred, and more.
Lower Layers
The lower layers are less clear than the
upper and depend largely on the hardware in use. The transport layer on the
PC Network uses IBM's proprietary Reliable Stream Protocol. Other network
systems use the Transmission Control
Protocol. You can find the Datagram
Transport Protocol at the transport layer,
as well; UDP and DMP use it heavily.
Beneath the transport layer resides the
network layer, which often becomes confused with the layer beneath it. IBM PC
networks use the Packet Transfer Protocol, which more or less calls the Link Access Protocol directly. Other vendors
may use XNS (Xerox Network Systems),
TCP/IP, or—in the case of Novell's NetBIOS emulation—IPX.
Finally, the physical layer is inhabited
continued
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by adiversity of creatures. Here you'll
find token rings, Ethernets, or even RS232 connections.
As confusing as all this seems, the reality is that unless you're in the business
of actually building network hardware,
you usually don't have to work in the catacombs of the lower layers. I'll focus on
the upper layers (the SMP and NMP),
since this month's program deals with
them.
Transactions and Sessions
Aside from the fact that NetBIOS and
AppleTalk run on completely dissimilar

machines, the main difference in the
kinds of commands available under these
two network systems can be traced to the
difference between a transaction and a
session. In last month's column, Iwent
into some detail concerning an AppleTalk transaction: Communication between network entities in ATP takes
place as a series of request/response
cycles. The requester says "Give me
some data," and the responder replies
with "Here it is." The relationship between applications on ATP does not go
beyond this request/response exchange.
This is no surprise, since ATP is, after

Table 1: Format of the NetBIOS control block (NCB). In some literature,
you may see this referred to as the message control block (MCB).
FIELDS IN THE NETBIOS CONTROL BLOCK
Field name

Description

COMMAND

(1 byte) The command field, which tells NetBIOS
which function to execute. If the high bit is
set, the command is a"no-wait" command (see
text).

RETCODE

(1 byte) Returned by NetBIOS when the command
completes, this field is 0if all went well.
Otherwise, this field holds an error code.

SESSION NUMB ER

(1 byte) When aCALL or LISTEN command completes,
this field holds the number of the established
session. If you issue aSEND or RECEIVE command,
you must load this field with the appropriate session
number.

NAME NUMBER

(1 byte) When an ADD NAME or ADD GROUP NAME
command completes, this field holds the number associated
with that name; used with UDP commands.

BUFFER

(4 bytes) For SEND commands, this field holds the
offset and segment of the buffer holding the message
to be transmitted. For RECEIVE commands, this field
points to the buffer where incoming data is to be
stored.

LENGTH

(2 bytes) The number of bytes in the buffer pointed to
by the BUFFER field.

CALL NAME

(16 characters) Used by the CALL and LISTEN commands
to hold the name of the remote station that will
become your session partner.

NAME

(16 characters) Holds the local name (i.e., holds
your name) for ADD NAME and DELETE NAME commands.

RECEIVE TIMECIUT

(1 byte) Indicates the time-out in 1/
2-second increments
for RECEIVE commands.

SEND TIMEOUT

(1 byte) Indicates the time-out in 1
2 -second
/
increments for SEND commands.

POST

(4 bytes) This field points to apost routine, which
NetBIOS executes after completing ano-wait command;
should be set to 0if not used.

ADAPTER NUM BER

(1 byte) Network adapter number; indicates which
network adapter card the command should be
issued to.

COMMAND CO VIPLETE (1 byte) A value of 255 in this field indicates that
the command specified by the NCB has not completed.
NetBIOS sets this field to 0when the command is
finished.
RESERVED

428

(14 bytes) Reserved by NetBIOS.
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all, atransaction-layer protocol.

Applications under NetBIOS, however, establish asession between one another. A session is like atelephone call.
First, both parties must make themselves
visible on the network using the ADD
NAME command—analogous to providing all phone system subscribers with a
universal phone book. Next, one party
calls the other using the NetBIOS CALL
command. The second party answers
using the LISTEN command. Once they
have established the session, both sides
can talk or listen using the commands
SEND and RECEIVE. In fact, both sides
can simultaneously send and receive;
hence, NetBIOS is said to support fullduplex operation.
NetBIOS, then, is astep up from the
transaction layer of ATP. A NetBIOS session can contain numerous request/response transactions. Furthermore, either
side can play the role of requester and responder. The dialog continues until one
(or, preferably, both) of the parties
issues the HANG UP command and terminates the connection.
Talky Talk
You issue commands to NetBIOS via a
data structure known as the NetBIOS
control block (see table 1for adescription of the NCB's fields). The NCB's
function is roughly equivalent to that of
AppleTalk's parameter block, although
this is more coincidental than intentional. Each NCB is a message sent to
NetBIOS describing acommand that the
calling application needs carried out.
The NCB remains the property of NetBIOS while the command is in progress.
(I'll present NetBIOS commands in uppercase.)
Ordinarily, conjuring up NetBIOS involves loading up the fields of the NCB
with the information appropriate for
whichever command you want NetBIOS
to perform, executing an INT 5CH, and
examining the RETCODE field of the
NCB when NetBIOS returns. (If you're
in assembly language, the AL register
mirrors the contents of the RETCODE
field.) NetBIOS commands issued in this
fashion are referred to as "wait" commands; your program waits for the command to complete before proceeding—
not the best use of the computer's time.
If you set the high bit of the NCB's
COMMAND field to a1, that command
becomes a "no-wait" version. NetBIOS
will return immediately and multitask
with your application. Your program can
be performing computations while NetBIOS twiddles its thumbs, waiting for
continued
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response packets and such.
If you've pointed the POST field to an
interrupt-handling routine (i.e., one that
concludes with an IRET instruction),
NetBIOS will call that routine when the
command has completed. The post routine can examine the RETCODE field
and take appropriate action. Alternatively, you can clear the POST field, call
NetBIOS using ano-wait command, and
simply monitor the COMMAND COM-

PLETE field. NetBIOS will set COMMAND COMPLETE to 0when the job is
done. (Sharp-eyed readers will recognize these two ways of handling no-wait
commands as being interrupt-driven and
polled techniques, respectively.) The
sample program I've written this month
completely wimps out and uses nothing
but the wait version of commands. Iapologize for my cowardice.
To be fair to AppleTalk, most of its

Listing I: (7 coil efragment for the operations used to establish afile-send
on Nét1310S. The receive code is very similar.
/* Open the file.*
filehand.getfilename(argv[3]);
/* Delete your session name to make sure it's not
** hanging around. */
NBios_DelName(myname);
/* Add your sessio name to the name table.
** Variable 'mynam O contains your local name. */
if((rcod.NBios_Add iame(myname))<O)
printf(">»Errm ✓ adding name: %d\n",rcod);
exit(0);

/*
**
**
**
**
**
**
do

Open a session for the transmit using the CALL command.
Timeout is 30 seconds.
This routine tries indefinitely...it keeps trying
in spite of command time-out (error 5) as well as
a "no answer" error (error 20).
Variable 'hisname' is the name of our session
partner. */

[
rcod.NBios_Call(himame,myname,200,200);
if Urcod<O) && (rcod != -5) && (rcod 1= -20))
printf(">>>Errcr calling session:
exit(0);

%d\n",0-rcod);

s

while ( (rcod
-5) H (rcod
-20));
sessnum.rcod;
/* Read file, transmitting 1K-byte blocks.
** Xblock is the message buffer. */
Xblock.Text[0].'D'; /* Data block */
count=0;
while(blen = getre c(filehand,Xblock.Text+1,BLOCKSIZE))
Xblock.TextLength.blen+1;
printf("Sending..%d\n",count++);
if(rcod.NBlos_SesslonSend(sessnum,&Xblock))
{ printf(">>>.jend error: %d\n",rcod);
NBlos_Hangup(sessnum);
exit(0);

1

1

/* Send EOF block. */
Xblock.Text[0].'E'
Xblock.TextLength. 1;
lf(rcod.NBios_Sess ionSend(sessnum,&Xblock))
{
printf(">»Se d error: %d\n",rcod);
NBlos_Hangup(se ssnum);
exit(0);

/* Hang up the session.
NBios_Hangup(sessnum);

*/

/* Delete your name. */
if(rcod.NBios_DelName(myname))
{
printf(">>>Er•or deleting name:
exit(0);
/* Transmit went bk.
printf("DONE!!\n";
close(filehand);
exit(0);

*/

%d\n",rcod);

commands can be executed in no-wait
fashion, as well. AppleTalk refers to nowait commands as asynchronous. Calling a routine asynchronously causes an
immediate return to your program,
whereupon AppleTalk does its work in
the background. (For assembly language
programmers, you signify an asynchronous command by setting bit 10 of the
trap word of the call.) The parallels to
NetBIOS go further: You can either poll
the AppleTalk command's parameter
block, looking at the ioResult field
(typically at offset 16 in the parameter
block) and waiting for it to change from
1, or you can specify acompletion routine whose job is identical to NetBIOS's
post routine.
The Real Snuff
The code fragment in listing 1 shows
most of the source code for the sending
side of my NetBIOS application. I'm not
including the receiver's source code for
the simple reason that it is virtually a
twin of the source in listing 1. The major
difference is that the receiver issues a
LISTEN command instead of a CAUL,
and aRECEIVE command instead of a
SEND. (You'll notice functions in listing
1corresponding to NetBIOS commands.
It should be easy to match the function
with the command.)
In NetBIOS, both ends of the session
log a name on the network using the
ADD NAME command. You'll understand this requirement in a moment.
(This is in contrast to ATP, where only
the responding side of atransaction must
use the IgEll? to place its name on the network. See last month's column for details.) As you might expect, each name
must be unique. The examples that I've
provided allow you to define the names
as command-line arguments. This permits numerous versions of the same program to run simultaneously on the
network.
When aprogram calls ADD NAME,
NetBIOS's first job is to make certain
that no other program has laid claim to
the name. It does this by broadcasting a
name claim packet across the network.
Actually, it broadcasts the packet several
times as afail-safe measure. If no other
station contests the name claim, NetBIOS adds the name to its local name
table. As with AppleTalk, a single station on the network can be known by,several names—aliases, if you will. A typical NetBIOS installation can handle up to
12 names per station.
Once each side has added its name to
the network's name table, it's time to
continued
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CALL CDW ,I
Supersport 286. 20/40 Meg
FOR LOWEST
Turnosport 386.40 Meg /
ZENITH LAPTOP
Turbosport 386.40 Meg /«Modem
PRICING
DESKTOPS
Z-248 12 MHz
Z-286LP 12 MHz Mod. 1
Z-386 25 MHz Mod. 1
Z-386 33 MHz Mod.1

ALL
ZENITH
DESKTOPS
IN STOCK

TERMINALS
WYSE 50130 Amber or Green.
WYSE 85/30 Amber
WYSE 99GT.

-.375.90 /298.10
394.82

PLOTTERS, DIGITIZERS
& SCANNERS
wjeaComp
$3745.38 12 x12.....
6477.15 12e 18
9915.06 36 x48

1043..
1014

335812
719.10
3236.15

WIJRTPI
.3249.06 36x48..
499,35 4BolIonC

i0DiTiCH

Scam., PC

11,46
„8
„89
w

S a
e
rialan IsSi2

x12

HP7475A... .

138929

HP7570 LOWEST PRICE
HP7576-EXL
CALL
HP SCAFUET .....1049.66

1124........................$339,18 (592..........................$142.44
1595
453.45 3131
aiaao
1191 ............:...

.232.12 CALL FOR ACCESSORIES

LASER PRINTERS
BROTHER HL-8e
.81799.90
H-P LaserJet Model 2/IID
.1699.95 /274435
H-P Desk1eIPlus
....._...
_679.33
I-1-P Des/weer-.
CALL

#1

TOSHIBA Page Laser 12

2479.58

•Sales
•Services/Support
•Product Knowledge
• On 'rime Delivery

11.4Wel
iiT
HI DMP-52 /DMP-52MP
HI DMP-56A
HI DMP 61
HI DMP.62
Image Maker

MOST ORDERS RECEIVED
BY 5:00 P.M. C.D.T.
SHIP SAME DAY

$239.40
299.85

SEAGATE 20 Meg 126538

MIN-3085
MIN-6085

39.50

Novell treed and authofized sales and support.
See WORKSTATIONS under Computers.

EVEREX 12008 /2400B
EVEREX 2400 Ext. /2400 P572
INTEL 2400 Internal .....
INTEL 2400 External

'FaGATE4139680. sgg.g&

men

MICROPOLIS
1355 142 Meg
1558 338 Meg

$3730 /184.15
199.80 /205.45
149.75
176.94

HAYES
227830 24008
$378.45
26920 2400P52...................387,15
416013 Personal Modern
109.70

Elahatics

Courier 1200
$278e0 1200 External
Couner 2400
279.60 24008
12008
108.45 14.400 HST
Dual 14,400 FIST 35265

$129.10
199.70
586.75

MEGAHERTZ CORPORATION

BATTERY

$729.40
59932

SF_AGATE 30 Meg 279.32 SFAGATE ST251.1

$542.40
1469.85

189 50
437.55
359.25
298.90
.635.35
298.52
394.15
81425

Ethernet Tern-deem

MIT ,

CARDS

Eseagate

1335 70 Meg
1375 153 Meg

$37545

2400 for ZENITH $167.10 12C0trC0MIAOSLT_2233.10
2400 for NEC
22588 2400 lor TOSHIBA...183.74

FLOPPIES, DRIVES & TAPES
CONNER 40 Meg /110 Meg..
$445.29 /825.29
GENOA 60 Meg int. Tape/Ext. Tape
68930/81310
GENOA ISO Meg Int Tee
1078.85
'OMEGA 20.20 External e
1658.92
OMEGA B144143144X
998.65/ 1299.10
IOMEGA B244X/B120X
1990.25 /992.80
IOMEGA B220X, Exrnmal 5.25
1619.40
IRWIN 20M/ 40 M Internal Tape
399.10 /53920
MOUNTAIN 4440 Int. /Eel
385.80 /557.75
MOUNTAIN 150M Resale
139339
PLUS Passport 20 /40
479.10 /57388
PLUS2O&40SysternKA
489.75
PLUS PS2 MC System Kit
585.58
PLUS DEVELOPMENT 20 Meg
$527.44
PLUS DEVELOPMENT 40 Meg
677.80
PRIAM 40 Meg /613Meg
669.55/ 749.95
STORAGE DIMENSION AALLLL MODELS
CALL
SYSGEN 525' Ext. Floppy
225.25
WELTEC 525 Exlernalf loopy
207.77

M1N-8425
MIN-8438

INTERFACE CARDS
3COM ETHERLINK
ARCNET PC130E AN board
ARCNET SMC 1604 Fee Server Board
ARCNET SMC 16-134 Workstaten Board
ETHERNET Interlace Connector (NE1000)
ETHERNET Pkts Board ((or 286) (NP600)
G-NET Interlace Card weable
NOVELL NE2000
THOMAS CONRAD 16 Poil 1
kA

$1017.40
1512.52

BACKUP &

SURGE

AMERICAN
AME-1200VX
AME -330XT
AME .450AT

$911.45 AME 520ES
257.72 AME8OORT..
321,02
1ClateShielcl

$277.48
699.19

$555.05 SS700.
628,56 1200 Wan
59.55 6Outlet Surge

$787.90
962.75
27.85

BPS-300
BPS-500

Durant Technobogies, Inc.
2330.10 BPS-550
465.11 BPS-1200..

2499.85
682.65

BC-450
BC-1200
BC-2CCO

5349.50 4
.......... .
649.55 LC-1200
1179.80 LC-1800

800 Watt
SIOD .........

MISC.

&

$44.25
158.85
19680

ACCESSORIES

MONO

MONITORS

&

CARDS

COW,.Color/ Mono Cards tv/P
$99.00 /83130
HERCULES'. Color /Mono Cards w/P..146.14 /179.84
AT&T Monochrome Monitor
189.40
AMDEK 410A/1280 ...................
.
149.99/679.78
COMPAQ Mono /VGA Mono
167.00 /20935
IBM PS/2 8503
209.95
SAMSUNG Amber
. ..
84 10
NEC
297.25
PGS P.M4I
A
c
)
7XrMAX 15
139.40 /258.20
PACKARD BELL Green or Amber
89.95
COLOR

GRAPHIC

MONITORS

IBM PS/2 8512
IBM PS/2 8513
SAMSUNG ROB Color
MAGNAVOX 8762
VGA

&

$449.40
84033
199.00
259.05

EGA PRODUCTS

VGA & EGA MONITORS
COMPAQ VGA Monitor. ...
MAGNAVOX 943EGA/9rJunn9._
/372-52
MITSUBISHI 1409 /1410 .............
/385.50
MITSUBISHI 1381 Diamond Scan ....... ________51920
NEC MultIsync 40 5D
NEW
NEC Mutlisync XL 19-Inch
2080.40
NEC Multisync 2A /Multisync 3D
48285 /687.85
PACKARD BELL 8541 VGA
319.20
PACKARD BELL 8524 Enhanced VGA
389.95
PACKARD BELL 8526 Mulasync
477.40
POS Ultrasync 12
493-33
POS Urtrasync 14/16
519.66'887.77
SONY Multscan 130211303
61395/548.52
ZENITH Z-1490
554.80

DISPLAY CARDS

All VGA Wonder 256
All GA VIP
GENOA 5200 /5300
RENAISSANCE RVGA
RVGA I
PARADISE VGA /VGA . 16
VIDEO 7VG.A
VIDEO 7Fad Write
VIDEO 7VRAM VGA

1262-98
23224
305.55 /273.20
239.89 192.05
220.68 /28333
257.15
312.15
434.25

EGA DISPLAY CARDS
GENOA Super EGA 1
-1r-Res 800
600 .
PARADISE Auto Svdch EGA 480.

CargoleFarS600-1:3161.9) SHARP FOMO _1293.03
CuairanJTfax9203.57/135 SHAFPF031)
119910
Cumin-1
0TE. Pot_323.25 SHARPF0-330.
17

musue,t
.
-tch
MITSUBISHI 3905L8OK
MITSUBISHI 390580K ......
.
SIGMA Laserveh
...........
VERMONT Cobra
METHEUS 1104

Sales 7:3)-7:30 CDT Mon-Fri,
9:00-130 CDT Sat
Tech Support 9IX)-5:00 CDT Man-Fn.
9ter.,

ar•I
atlecrat on al Pba ca• man ccant taCOCO P.M»
ea In CO ova,. Mcrae* Mal La] o
Oa awe rare rb am. be can Ana 10 Waal clan be
slap, am an, a Pam@ crab Sawa cra...1.co.

LOG1TECH C9 Seel /PS/2
LCG1TECH BUS
MICROSOFT Mouse (Bus Verson)
MICROSOFT Mouse (Senal Version)
MICROSOFT Mouse w/Windows
MOUSE SYSTEMS (Serial Version)
MOUSE SYSTEMS (Bus Version)

oaaananalbabacca

accerrana

Circle 88 on Reader Service Card

(8O0) 233-4426
In Illinois

FAX

(312) 291-1737

NEW AREA CODE 708 - EFFECTIVE 12/1/90

289.95
94.99
109.34
117.25
138.37
99.55
10827

PC Magazine says..."You may find a
better deal here than an
here else."

Cm61 card
charges am
submit.
unbl
ro,

ol

ttrugtment

BT89

1J WEEK

WE SELL NAME BRAND ITEMS FOR LESS!

(312) 498-1426

2243.40
188.88

$206330
1835.62
179980
1687.18
2777.75
1039.00

WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE' NOW!
CXMF EXTENDED HOURS

.....

CAD MONITORS & CARDS

FAX MACHINES AND BOARDS

HIGH VOLUME BIDS INVITED

WORDPERFECT 5.0 5.25' /3.5'
522930 /238.90
ASFITON TATE dBase
dBase IV
424.00 /476.10
ASHTON TATE Multe/note Advantage II
288.12
LOTUS 1-2-3 5/25"/ 3.5' V2.2
339.95
LOTUS 1-2-3 V3 /LOTUS Networker. 337.00 1592.20
BORLAND Paradox 3.0
439.17
BORLAND Cluattro/ Sidekick r
149.52 /13125
MICROSOFT Excel /Windows 386
252.50/ 129.05
MERIDIAN Carbon Copy
119.37
SYMANTEC 08A
217.40
SOFTWARE PUB Harvard Graphcs
274.71
XEROX Ventura Software Version 2.0
47930

VGA

A-B Switching Box (Paralel or See/at)
239.95
BASF 5Pack of 10 EGADD w/Case
29.00
INTELL1COM Long Link
129.70
KENSINGTON Masterpiece
99.99
KENSINGTON Masterpiece Plus .............
....123.40
KEYTRONICS 5151 IBM ar AT&T
.133.95
KEYTRONICS 101
94.95
SIHGEN. 1
Crsnecaon 256K/512K _447.72 /514.36
Electronic 4-Way Switchbox.
..... .
.
rees
xr Power Supply 150 Watt
59.00

2840 MARIA, NORTHBROOK, IL 60062 FAX (312) 291-1737

PRICES
SOFTWARE

$429.90
89989
1839.65
.29136.60
1120.50

• Frequent Buyers Program

DRIVES, TAPES &

DISCOUNT

NETWORKING

SOFTWARE STARTER KITS
Enhy-Level 286 Starter Ke, 4Users
Entry-Level 286 Starter Ka, 8Users
NOVELL 286 Software V 2 15
NOVELL SET Netware V. 2.15. ..
NOVELL NETPRO

HAYES 12C0
12006
2400

13
97
5 ..30
20

1206.55
223.55
389.60
390.65
541.92
362.82
575.20
395.50

••NMI. ....M..-

MODEMS & COMMUNICATIONS

Panasonic

eillniScribe
$225.50
$599.50

FEY/LETT PACKARD

ML320....

NTEL 80287-8
NTEL 80287-10
NTEL 80387-16
NTEL 80387-20
NTEL 80387-25
NTEL 80387-SX
NTEL 80387-33
NTEL 80086-A

$119.90

INTEL 80287 6
.11.

HARDWARE, SOFTWARE & PERIPHERALS AT

SPEED UP YOUR
PC UP TO 500%!

MATH COPROCESSORS

For Less

$59211
745.50
994.95 /1019.52
1056.45
1425.80 /1499.45
2093.69
2498.01 /2760.00

8410.68
569.53
448.39
712.43

an Lan Malang /mug.

MEMBER

MingUIE
Apply for the COW' Credit Card

HANDS

ON

SOME ASSEMBLY REQUIRED

to use the ADD NAME command?)
Both the CALL and LISTEN commands return a session number. This 8-

LISTEN command with your local
name in his CALL NAME field.

A brief list of the NetBIOS commands
mentioned in the article. Note that
there are many more NetBIOS commands available than are presented

bit number is similar in function to afile
handle. As you call NetBIOS commands,
you indicate which session partner the
command is meant for by using the session number. This is more than just a
convenience; asingle computer can have
several simultaneous sessions active.
When one command has completed, your
program has to figure out which one
completed in order to know what action
to take next. With no session number,
your program would have to scan tables
of 16-character names for the one matching the completed NCB. It boils down to
this: 8bits are easier to carry from routine to routine than a 16-character name.

DELETE NAME

here.

Deletes any
local names added by ADD NAME.

ADD NAME

LISTEN

The other end of the
CALL command.

Requires a 16-character name in the NAME field. This
name is added to your local name
table and is associated with your station. NetBIOS verifies that the name
is complete.

RECEIVE

The catcher's mitt for
aSEND command.

SEND

Requires the session number returned by asuccessful CALL
or RECEIVE; also requires apointer to a buffer. The contents of the
buffer are transmitted to the session
partner.

CALL

Requires a remote user's
name in the CALL NAME field; attempts to establish asession and assumes the other party is executing a

establish the session. Harking back to the
telephone call analogy, one station—the
computer sending the file in my application—issues aCALL. This command requires as one of its parameters the name
of the station being called (variable hisname in the listing). The system at the

other end of the session—the computer
receiving the file—issues a LISTEN
command. This command takes as aparameter the name of the station to listen
to. When the station listening "picks up"
on the station calling, a session has
begun. (You see why both stations need

You send a message to your session
partner with the SEND MESSAGE command. This command takes as input the
session number and apointer to the buffer holding your message. A message can
be up to 64K bytes long. The program on
the receiving end calls the RECEIVE
MESSAGE command to accept the message. Again, this will require a session
continued on page 482

The Professional Library for Object-Oriented Pascal
Object Oriented Data Too

O

bject-oriented programming
multiplies your productivity
by promoting reuse of proven
software modules. Don't
start from scratch! Use
Object Professional 1.0,
apowerful library of
over 30 object types containing over 1000 methods.

cm

Powerful User Interfaces
The window object types let you use
multiple overlapping and resizeable
windows. The windows provide
capability for • mouse support
• scroll bars u menus u text
editing • dialog boxes u pick lists
• scrolling data entry screens
▪ printed forms u help capability,
and more. The window classes are
incredibly flexible — you can create
text-mode PM look-alikes or your
own unique look and feel.
Satisfaction guaranteed or your money back within 30 days.
Turbo Pascal 5.5 is required. Add $5 for shipping in U.S. and
Canada. Elsewhere add $35 per unit. Turbo Professional 5.0
customers may upgrade for $60, include your serial number.
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Build your programs from proven
and documented object types
like stacks, linked lists,
virtual arrays, and more.
Make your own custom
data types by simply inheriting from one of the provided types
and adding your own methods and
instance variables.

The Impossible, Made Easy

Complete Documentation,
Full Source
Object Professional has three
volumes of complete documentation,
online reference guide, free technical
support, and full source code. You
pay no royalties. Hot demo programs
show you how to use the power of
Object Professional. You'll get up
to speed fast with 00P!
Object Professional is the successor
to the acclaimed Turbo Professional:

System-oriented routines

provide • swappable
TSRs in only 6K of
RAM u DOS and BIOS
capabilities u EMS
management • keyboard
macros • interrupt
management u swapping Exec manager, and
much more.

"A superbly crafted toolbox."
Kent Porter, DDJ, 4/88

ssiontd

"The range of this toolkit is
simply astonishing."
Jeff Duntemann, DDJ, 5/89

Object Professional 1.0
only $150
Call toll-free to order.

1-800-333-4160
8AM -5PM PST Monday through Friday, USA & Canada.
For more information call (408)438-8608.
TurboPower Software PO Box 66747 Scotts Valley, CA 95066-0747

Circle 362 on Reader Service Card

THE BUYER'S MART

A Directory of Products and Services

furnish typewritten copy. Ms 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 603-924-3754.

THE BUYER'S MART is amonthly advertising section which enables readers
to easily locate suppliers by product category. As a unique feature, each
BUYER'S MART ad includes aReader Service number to assist interested
readers in requesting information from participating advertisers.
RATES: 1x-$525 3x-$500 6x-$475 12 x-$425
Prepayment must accompany each insertion. VISA/MC Accepted.
AD FORMAT: Each ad wül be designed and typeset by BYTE. Advertisers must

ACCESSORIES

ACCESSORIES

BAR CODE

CUT RIBBON COSTS!

HP LASERJET II
FA -E -M-0•R -Y

PRINT BAR CODES/BIG TEXT
FROM YOUR PROGRAM

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 Inker - 83980
Electric E-Zee Inler - $94.50
Ink Master (Electric) - $189.00

1MB-2MB-4MB MEMORY EXPANSION BOARDS

1000s of satisfied users. Money-back guarantee.

Save 50%-60%
2-YEAR WARRANTY

BORG INDUSTRIES

STARION CORPORATION

525 MAIN ST, JANESVILLE, IA 50647
1-800-553-2404
Fax: 319-987-2251

(800) 782-8297

CA: (714) 750-2627

Md bar codes and big graphics characters 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
2
/
.LaserJel up to 2". Font cartridges
not required. $1794239. 30-day SE back.

Worthington Data Solutions
417-A Inels St

(800)345-4220

Santa Cruz CA 95060

In CA: (408) 458-9938

nquiry 581.

Inquiry 576.

ARTIFICIAL INTELLIGENCE
COMPANION AND EXTENDER
Place akeyboard and monitor up to 600' from your CPU
with EXTENDER and COMPANION products. Keep a
second Keyboard/Monitor at the CPU with COMPANION. Supports MDA, CGA, EGA, VGA, PS2. Uses
single W
cable.
Prices start at $14900 for EXTENDER and $219.00 for
COMPANION 25 ft. unit complete.

CYBEX CORPORATION
2800-H Bob Wallace, Huntsville, AL 35805
205-534-0011
International Fax #205-830-1947

nquiry

577.

MANA

Intelligent Computing for 286/386
Transform your PC into an Al-based workstation.
Expert systems, Al, knowledge base applications,
rapid profotyping, object oriented, multi-tasking, virtual memory, LISP/PROLOG etc. modes in multilanguage compiler, mouse driven, multi-windowed,
fully integrated environment.

Et

S,

In

700 E Ogden Areenue, Westmont, II. 60559
Tel: (312) 789-9160
Fax: (312) 789-0253

PORTABLE READER
Battery-operated, handheld reader with 64K static RAM,
2x16 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 Online Reader. 30-day $.5 back.

Worthington Data Solutions
417A Ingalls St, Santa Cruz, CA 95060
(800) 345-4220
In CA: (408) 458-9938

nquiry 582.

FREE CATALOG

ACOVIpké. »Ace lor corripuler awl« a km prim. Fee Santa
Call, write or circM bosky card lor aFREE CAITLOG.
Use pm VIM.MC or COO b orti« the lolorring bulk debar

5.25"

DS/DD (Min 50)
5.25" DS/HD (Min 50)
3.5" DS/DD (Min 30)

26c
62c

89C
GAAN COMPUTER SUPPLIES
186 B East Sunnyoaks tve., Campbell, CA 95008
(800) 523-1238, In Calif. (408) 370-8747

NATURAL LANGUAGE C UBRARY
Increase your market share! Use JAKE to add anatural
language front end to your application. JAKE translates
English queries and commands into C function calls
and data structures. JAKE offers context-sensitive
semantic processing; interfaces easily; <64K mom.
JAKE $495.

INTERACTIVE DEMO $10

ENGLISH KNOWLEDGE SYSTEMS, INC.
5525 Scotts Valley DE422. Scotts Valley, CA 95066

(408) 438-6922

PRINT BAR CODES AND BIG TEXT
On EPSON, IBM, OKI dot matrix or LaserJet. Flexible
design on one easy screen. Any format/size. Up to 120
fiekb&abel. 13 text sizes to r-readable at 50'. AIAG, MILSTD, 2of 5, 128, UPC/F_AN, Code 39. File Input
Scanned logos/symbols (PCX)-$279. Other programs
from $48 30-day $4 back.

Worthington Data Solutions
417.A Ingalls Si

Santa Cruz, CA 95060

(800) 345-4220

In CA: (408) 458-9938

nquiry 583.

nquiry 578.

CUSTOM KEYBOARDS
Connect to KEYBOARD, SERiAL or PARALLEL port.
Features external interface board. Conned to our keys
or yours, our case or yours. Full travel keys or mernbrane. Custom keytops, software, case, etc. Low onetime costs. Quantities of one to thousands. Fast turnaround time. Many standard models. Call for quote.

GENOVAT1ON INC.
1415 E. Edinger Ave., Santa Ana, CA 92705 USA

Tel (714) 285-0304

NanoLISP

$99.99

An MS-DOS Common LISP interpreter that supports most Common LISP operations and strictly
adheres to the standard. Numerous advanced and
extra features, excellent debugging facilities, sample Al programs, fully-indexed manual, free
technical support.

Microcomputer Systems Consultants
PO Box 8648, Santa Barbara, CA 93160

(805) 967-2270

Fax (714) 285-0302

BAR CODE READERS
For PC, XT, AT, & PS/2, all clones, and any RS-232
terminal. Acts like 2nd keyboard, bar codes read
as keyed data. With steel wand-8399. Top rating
in independent reviews. Works with DOS, Xenix,
Novell, Alloy, .ALL software. Lasers, magstripe, &
slot badge readers. 30-day $$ back.

Worthington Data Solutions
417A Ingalls SI

Santa Cruz, CA 95060

(800) 345-4220

In CA: (408) 458-9938

nquiry 579.

REFILL LASER PRINTER IL COPIER CARTRIDGES
Doer throe away the, used laser prinks or copier cartridge. Refill
it and says wet 75m. a's easy For we with Canon EP &EPS carApes Laeeneriler Lasenwiter
tridge., HP LemirJet u ursor-ler II .
IL Canon LP8, FAX ,and many oases Me° Mae lor Canon Copiers.
Wehaw colors be Meer pnntens. Dealers Nesicorne. VISAIMC
COMPLETE REFILL Kr
12995
Include, beet P
elt pad. and Ilstructons.
VIDEO 1
APE PROGRAM
$4500
Shows disessernbry. ckseang, and nernanutachas

MORACK INC.

9132 Windsor Dr. Palos Hills, IL 60485 (8001837-9896
Ere ceder or rAconabon (708) 598-0580 FAX .(708) 598-9203

nquiry 580.
434
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PARLOG LANGUAGE SYSTEMS 6300
With MacPARLOG and PC-PARLOG you can run PARLOG

on Macintosh (1MB) or MSDOS (640K). Package includes
software, manual and acopy of Torn Conlon's tutorial book
Programming in PARLOG. Superb tools for At experiments
in 5th Generation computing, multiprocessor prototyping. Dis
counts for Colleges.

Parallel Logic Programming Ud.
PO Box 49, Twickenham TW2 5PH, UK
+44 454-201652

nquiry 584.

BAR CODE SOFTWARE SOLUTIONS
ISD has software solutions that allow you to use bar
codes for most anything. Like identifying products.
Labeling packages. Or even managing assets and
paperwork. You'll be able to speed and simplify data
collection. Track products dock-to-stock. Streamline inventory control. And more.

Integrated Software Design, Inc.
171 Forbes Blvd., Mansfield, MA 02048

TEL: (508) 339-4928

FAX: (508) 339-2257

(01989 Integrated Software Dower.. Inc

nquiry 585.

THE BUYER'S MART
BAR CODE
BAR CODE SOLUTIONS
Bar coding is so easy with our complete line of readers. Our
PC-Wand readers emulate your PC keyboard or ASCII terminal, and are carried around taking inventory, entering road
sales and clocking timo Our bar code label printing software
packages work with DOS and most matrix or laser printers.
We also sell pre-printed labels. Our hardware can work with
nearly every computer in the world.

International Technologies &Systems Corp.
635-C North Berry St ,Brea, CA 92621
(714) 990-1880

FAX: (714) 990-2503

TLX 6502820731 MCI

Inquiry 586.

DATA INPUT DEVICES

Bar Code, Magnetic Stripe Readers & SmartCard Encoder/
Reader for microcomputers & terminals, including IBM PS/2
&others, DEC, Macintosh, AT&T, CT. VVyse, Wang. All readers
connect on the keyboard cable & are transparent to all software. UPC & 39 print programs, magnetic encoders. & portable readers are also available.

TPS Electronics

Reading bar codes should be as easy as a lquick
flick of the wrist." But many bar code readers require
you to flick and flick and Flick and FLICK until the
bar code label is finally read. PERCON designed bar
code readers that really are as easy as a "quick ilk*
of the wrist."

PERCON
11th Ave

Phone: (800) 873-7266

Eugene OR 97402

FAX: (503) 344-1399

CD-ROM
CD-ROM/WE'LL BEAT ANY PRICE
All IBM/MAC drives/titles. Call for price list, monthly specials,
POs, international orders welcome. Special library, school,
government pricing. COD, Visa. MC, Amex

CD-ROM SHOPPER
(201) 866-1666

4047 Transport, Palo Alto, CA 94303

415-856-6833 Telex 371-9097 TPS PLA
FAX: 415-856-3843
nquiry 588.

WHEN EASE-OF-USE COUNTS

2190 W

BAR CODE

1168 Elm Terrace
Rahway, NJ 07065
24-HR AUTO ORDER LINE

Inquiry 593.

VARIANT MICROSYSTEMS

BAR CODE READERS DELIVER
WAND/LASER/MAGNETIC CARD CONNECTIVITY
•Keyboard wedges (Internal/External) for IBM PC/XT/At'. PS/2
and portables.
•RS232 wedges for VVYSE, Link, Kimtron terminals
•Bar code and label printing software
•Full two-year warranty
•30-Day Money-Back Guarantee
•Extensive VAR/Dealer Discounts
3140 De La Cruz flod, Suite 200/Santa Clara, CA 950541(408)9881890
FAX: (415)623-1312

nquiry 589.

Hitachi CD ROM 3600 PC/XTLAT imemai k
Hitachi CO ROM 1503S PCOMAT external kn
NEC CO ROM PS/2 Internal Kit
NEC CD ROM MOCIIIIDSh external kv
Laser Drive 510 WORM kn (654M8)
RE0660 Magneto-optical kit (650MB)
Cie Art by NEC (IBM aMac)
Image Folio by NEC (113M)
Spectrum Clip Art by Aide (IBM)
Mac Guide USA by Km (Mac)
PC Guide by Kw.
Free Brochures. Dozens end Dozens of Discs

$639
$679
$799
$799
$3,995
$5.195
$349
$349
$299
9199
$299

CD ROM, INC.

1120-13 10th St., Golden, CO 90401 303-278-8550
FAX, 303-279-4322
Cornpuserve 72007.544

nquiry 594.

BBS/PUBLIC DOMAIN
MedCom BBS

PERCON: THE BAR CODE SPECIALISTS
If you have questions about bar code technology,

Use your modem to call

its nice to know an experienced, friendly bar code

800/445-4BBS (800/445-4227)

specialist is only a phone call away. Want to know
where to start or where to find hard-to-find bar code
accessories? Call PERCON for answers.

PERCON
2190 W. 11th Ave., Eugene, OR 97402

Phone: (800) 873-7266

FAX: (503) 344-1399

81 lines, 3/12/24, 8N1
Group & private chat. Many games, including the new muni.
player, fast-action full-color graphics &sound, "Flash Attack"
from Galacticomm! Chess/Checkers/Othello, E-Mail, 1000s
of d/1, message base, online nears &entertainment. Free time
& downloads.
6312 E Santa Ana Cyn Rd #361, Anaheim, CA 92807
Volee (714) 996-9999

CD-ROM Publishing Services
Complete CD-ROM publishing services including custom software interface. Reasonable rates, fast turnaround. Call for
quote.
Titles published: Food/Analyst, Econ/Stats, Consu/Stats,
Aqri/Stats.

Hopkins Technology
CD-ROM Publisher
421 Hazel Lane
Hopkins, MN 55343-7117
(612) 931-9376
CIS 74017,614

nquiry 595.

BRAILLE
5-YR. WARRANTY AT PERCON
PERCON decoders are now covered by aliveyear 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
2190 W. 11th Ave., Eugene, OR 97402

Phone: (800) 873-7266

FAX: (503) 344-1399

BRAILLE PUBLISHING
Whether you have occasional word-processed memos or fulllength textbooks, aDuxbury Translator enables conversion
to properly contracted and formatted braille. The choice of
professional publishers worldwide since 1975, Danbury software for MSDOS, Macintosh, Unix and other systems supports: English Braille and Computer Braille (bidirectionally),
Textbook Format, French, Spanish, Arabic, and others.

Duxbury Systems, Inc.
435 King St., PO. Box 1504, Littleton, MA 01480 USA

508-486-9766
nquiry 590.

CD WORM OULET
Call BBS and FAX 718-854-3076
Widest Selection for PC's and MACe
Morose Programmer's
Library 8 Dry
960
(SAT PACK it SBC
. IOU
PC SIG it DRS'
850.
CD-ROM DRI/ from
.500.
BKSHLF eeDFIV
. 799
For ST AT's. 386's
1yr. Parts 8 Labor Free
ROBS in a Box—Be a Sysop in 15 min.
Portables evadable with CD-ROM CMS
MCNisa)Amex/COD While Supplies Last!

Jason Enterprises

216 Pine St ,Buffalo, NV 14204, CALL 716-852-8711

nquiry 596.

CASE
PC BAR CODE SPECIALISTS
Bar code readers designed for fast, reliable, cost
effective data entry. Looks just like keyboard data!
Choose from stainless steel wand or laser interface.
Also, powerful Bar Code and Text printing software.
Great warranty. Dealer inquiries welcome.

FILL A TABLE,
FORM A PROGRAM
Fill in a state table formed by The COMPEDITOR and
it creates finite state source programs in: Ada, Basic,
C, Fortran and Pascal. Table driven by programs that
develop faster, use less memory & execute quicker.

Seagull Scientific Systems

Price: $300
Sampler $75

15127 N.E. 24th, Suite 333, Redmond, WA 98052

AYECO
INCORPORATED

206-451-8966

(Per lang. with Primer) For IBM PC.
(With manuals & Credit)

5025 Nassau Circle, Orlando
FL 32808 (407) 295-0930

nquiry 591.

BAR CODE READERS

CD-ROM Drives & Titles

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 com-

Microsoft Programmers Library 8, Drive $995
Computer Library $695 • Public Domain S/W $99.

Large RoseIler Discounts.

Solutions Engineering
4705 Langdrum Lane, Bethesda, MD 20815
(800) 635-6533

nquiry 587.

(301) 652-2738

Largest selection for PC 8. Mac.

Drives from $699. Hundreds of titles from 929.
MCNISA/AMEX, Money-back Guarantee.
Call or write for free 100-page catalog.
Get It all from "The Bureau"

Bureau of Electronic Publishing
121 Norwood Ave., Upper Montclair, NJ 07043
(201) 746-3031

Inquiry 592.

Software Mart, Inc.
4131 Spicewood Springs Road I-3, Austin, TX 78759

512-346-7887
nquiry 597.

CD-ROM

patible. OS & software independent. Same day ship
2 Year Warranty (pen incld).

CD-ROM DeveIopers Lab
Multimedia production resource for Mac 8 PC developers 8
managers Proven design, management. data prep, programming, premastering, and manufacturing techniques 8 specs
from 18 leading companies. Demos of off-the-shelf tools for
imaging, audio, animation (Mac). Real applications using
Media—Mixer source tools. CD-ROM KA. PC or Mac $795;
Transportable $845. Visa or MasterCard.

COMPUTER INSURANCE
INSURES YOUR COMPUTER
SAFEWARE provides full replacement of hardware,
media and purchased software. As little as $39 a
year provides comprehensive coverage. Blanket
coverage; no list of equipment needed. One call
does it all. Call 8 am-10 pm ET (Sat. 9 to 5)

TOLL FREE 1-800-848-3469
(Local 614-262-0559)

SAFEWARE, The Insurance Agency Inc.
nquiry 598.
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THE BUYER'S MART
COMP. MAINT. CHEMICALS

CROSS ASSEMBLERS

DATA/DISK CONVERSION

Buy Direct

MACINTOSH CROSS ASSEMBLERS
xASM" — evallable for most &bit MPUs. Fast, Full Mac in-

10x FASTER EASIER TO USE
IBM PC ee TO 0 HP FILE COPY

A full line of Computer Maintenance chemicals:
Pressurized Duster, CRT Screen Cleaner, Hood
& Housing, Anti-Static, Head & disc, Freon T.F.
Solvent, Cleaning Disketes, Wipes, Swabs. All
at wholesale prices. Call Data-Chem at:

terface Sor Hex output downloads to most EPROM programmers. Features macros, conditional ass'y, local and auto
labels, symbol table cross-reference, module sectioning.
Editor included. $129.95 each plus S/H. MCN/AE. Technical

1-800-FON-6698

PO. Box 30014, Cincinnati, OH 45230

bulletin available.

MICRO DIALECTS, INC., Dept B

Oswego Software
Box 310

FAX

Oswego, IL 60543

(513) 271-9100

312/554-3567

312/554 3573
Telex 858 757

nquiry 610.

nquiry 605.

nquiry 599.

Update version uses windows: Call for free demo! IBM
PC to HP File Copy allows IBM PCs, PS/2, compatibles
to interchange files with Hewlett-Packard Series 70, 80,
200, 300, 1000, 9000s.

COMPUTER SUPPLIES
COLOR

RIBBONS

COLORS: Black, Red, Blue, Green, Brown
NEC P2200
Okidate 390/391
Panasonic <X&1124
Toshiba P351

BLACK

COLOR

0775
700
8.75
5.00

$12.00
&Co
775
&CO

PRICE & SPEC. SUBJECT TO CHANGE W/O NOTICE.
FOR OTHER RIBBONS CALL FOR CATALOG

RAMCO COMPUTER SUPPLIES
PO, Box 475, Mdriteno, IL 80950

(USA) 500-5224922

(CANADA) 13004214444 •1515-461-5081

RESULTS

CROSS ASSEMBLERS
Macros, PC
tionals, Fast,

Compatible, Relocatable,
Reliable
also: Disassemblers

Condi

from $150

EPROM Programmer Board

• Data Conversion

•Disk Duplication
•Optical Scanning

MICROCOMPUTER TOOLS CO.
Phone (800) 443-0779

Computer Conversions

In CA (415) 825-4200

9580 Black Mounter', Rd ,Suite J, San Diego, CA 92126

619-693-1697

912 Hastings Dr., Concord, CA 94518

Inquiry 611.

nquiry 606.

Inquiry 600.

You Can Depend On!

COMPUTERS & PRINTERS
LAPTOPS •APPLE •IBM
COMPAQ SLT

IBM PS2

SHARP
TOSHIBA
NEC
PLOTTERS
HARD DRIVES

LASERWRITER
IMAGE WRITER
HP LASERJET
EPSON
FAX MACHINES

Call UCC 213-921-8900 For Prices
13738 E Artesia Blvd. 150, Cerritos, CA 90701
International Orders Welcome

F. 213-802-0831

6800-Famlly Development Software

DISK CONVERSIONS

Our C Compilers for the 6800, 6801, 6809, 8
68HC11 feature a complete implementation (excluding bit fields) of C as described by K&R and
yield 30-70% less code than other compilers. Our
Assemblers feature macros and conditional
assembly. Linker 8 Terminal Emulator Included.

Media transfer to or from: IBM. Xerox, DEC, Wang,
Lanier, CPT, Micom, NB), CT, Exxon, WRDPLEX
also WP, WS, MS/WRD, DW4, MM, Samna, DEC
DX, MAS 11, Xerox-Writer, ASCII.

Vilintek Corporation
1801 South St., Lafayette, IN 47904

(800) 7424809 or (317) 742-8428

CROSS ASSEMBLERS
CROSS ASSEMBLERS
Universal Linker, Librarian

Targets for 36 Microprocessors
Hosts: PC/MS-DOS, micro VAX, VAX 8000

ENERTEC, INC.
Tel: 215-362-0966

68000 C

Compiler

Available under MS-DOS, UNIX and VMS
Crosier:Ida C generates ROMable code for all members of
the Motorola 68000 family. It comes with an optimizing compiler. Motorola-compatible assembler, linker, librarian, symbol lister, and universal downloader. For more info, see our

display ad on page 83.

Software Development Systems, Inc.

Lansdale, PA 19446

Fax: 215-362-2404

(213) 545-6551

(213) 322-6319

CROSS COMPILERS

Call today: 1-800-448-7733

BOX 1312, 811 W. Fifth St.

CONVERSION SPECIALISTS
531 Main St., Ste. 835, El Segundo, CA 90245

nquiry 612.

Inquiry 607.

nquiry 601.

FREE TEST CONVERSION

4248 Belle Arre Lane, Downers Grove, Illinois 60515 USA

DISK INTERCHANGE
SERVICE COMPANY
DISC specializes in transferring files between incompatible disk formats, and between disk and 9-track tape.
•Dedicated Word Processors
•Mini, Micro 8 Mainframe Computers
•9-Track Tape (800, 1600 and 6250 BPI)
•msoos CP/M, UNIX, DOS, PRODOS, TSX+, RT.11
2 Park Drive • Westford, MA 01886

(508) 692-0050

Outside USA dial 1-$12-971-81711 FAX: 1-312-S71-S513

nquiry 613.

Inquiry 602.

DATA CONVERSION

Professional Series

PseudoCode releases its .seudoSarn professional
Series of cross assemblers. Most popular processors.
Macros, Conditional Assembly, and Include Files. Virtually unlimited size. For IBM PCs, MS-DOS 2.0 or
greater With manual for $50.00. (MI res. 4% tax).
Simulators and disassemblers also available. Shipping
$5, Canada $10, Foreign $15. Visa/MC.

KORE Inc.
3510 Plainfield NE, Grand Rapids. MI 49505

515-351-39u

30-Day satisfaction guaranteed or purchase price refunded.

MEDIA CONVERSION/DATA TRANSLATION
More than lust astraight dump or ASCII transfer ,
Word Processing, DBMS, and Spreadsheet data on Disks
or Tapes transferred directly into applications running on
Mainframes, Mini., Micros, Dedicated Word Processors,
Tipesetters, and Electronic Publishing systems.
IBM PS/2 8 Macintosh supported
et In the translation industry!

CompuData Translators, Inc.
3325 Wilshire Blvd., Suite 1202, Los Angeles, CA 90010

(213) 387-4477

1-800-825-8251

Flagstaff Engineering
1120 Kaibab Lane, Ragetaff, AZ 86001

(802) 779-3341
MasterCard -Visa - Ameocan Express Accepted

nquiry 614.

Inquiry 608.

nquiry 603.

BUY YOUR OWN
CONVERSION SYSTEM!
With nearly a decade of experience in data conversion,
you can work with the industry leader in 9-track tape, cartridge tape and diskette conversion systems. Enjoy the
convenience of your own ccnversion system. Call today
to discuss your application!

DATA ENTRY
CROSS ASSEMBLERS/SIMULATORS
Brand new lull-function simulator for the 8096 calroller, supportan ALL
MODES of interrupts plus the CS), HSO. NO, and Serial katures, soft lull
disassembler; just 83001 Our superb simulators Inc the 8040 8061, and 8085
sell for POO, and those for the 8052 and MO for $250 each.
Our We el craso assemblers for all adore target CPUs are also lull PC compauble and self Be $180 each We refer di ¡counts Be sanulatm PuS assembler
paclapes

Lear Corn Company
2440 Kipling Sr /Ste. 206, Lakewood, CO 80215

303-232-2226

nquiry 604.
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REPLACE DEDICATED KEY-TO-DISK SYSTEMS
with PC-based ENTRYPOINT 90. Table lookup, range
checking, text fields, automatic export options, LAN
module. Menu-driven developer system with powerful
procedural language, excellent tech support, awardwinning manuals. FREE demo disks and application
catalogs.

DATA LEX
100 Pine St M1600, San Francisco 94111

(800) 962-8888

nquiry 609.

(415) 362-4466

THE #1 CHOICE
In disk & tape conversion
for many leading corporat.ons, government agencies, law

firms, and companies in every industry—world-wide.
Free test • Satisfaction guaranteed

Graphics Unlimited Inc.
3000 Second St North. Minneapolis, MN 55411

(612) 588-7571 or (612) 520-2345
FAX: (612) 588-8783

nquiry 615.

THE BUYER'S MART
DATA/DISK CONVERSION

DISK DUPLICATION

CONVERSION SERVICES

SOFTWARE PRODUCTION

Convert any 9-track magnetic tape to or from over
2000 formats including 31
/
2", 5
4 ",8 disk formats &
/
1
word processors. Disk-to-disk conversions also
available Call for more info. Introducing OCR Scanning Services.

Pivar Computing Services, Inc.
165 Arlington Hgts. Rd., Dept. #8
Buffalo Grove, IL 60089 (800) Hi-Plvar

• Disk duplication
• All formats

• Warehousing
• Drop shipping

• EVERLOCK copy

• Fulfillment

protection
• Label/Sleeve printing

• 48-hour delivery
• Consultation &

• Full packaging
services

guidance

Star-Byte, Inc.

2880 Bergey Rd., Hatfield, PA 19440
215-997-2470

800-243-1515

nquiry 621.

DUPLICATION SERVICES

dBASE file access from C

SOFTWARE DUPLICATION

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.

• One-Stop Shopping • Technical Support
• Custom Packaging
• Drop Shipping
• Copy Protection
• Fast Turnaround
• Competitive Pricing

FREE DEMO

Sequlter Software Inc.

Call (403) 439-8171

Fax (403) 433-7460

Inquiry 616.

SATISFACTION GUARANTEED

800-222-0490

NJ 201-462-7628

MEGASoft
P.O. Box 710, Freehold, NJ 07728
nquiry 622.

DEMOS/TUTORIALS
INSTANT REPLAY III
Build Demos. Tutonals, Prototypes, Presentations, Music,
Timed Keyboard Macros. and Menu Systems. Includes
Screen Maker Keystroke/Time Editor Program Memorizer;
and Animator Redd Great Reviews! Simply the BEST Not
copy protected. No royalties 60-day satisfaction money.
back guar IBM and Compatb. $149.95 U.S.Chk./Cr. Crd,
Demo Diskette $5.00.

NOSTRADAMUS, INC.
P.O. Box

9252
(801) 272-0671

Salt Lake City, Utah 84109

nquiry 617.

B.Sc. & MS. In COMPUTER SCIENCE
The American Institute for Computer Sciences otters an indepth correspondence program to earn your Bachelor of
Science and Master of Science degrees in Computer Science
at home. BEtc. subjects covered are: MS/DOS, BASIC,
PASCAL, C, Data File Processing, Data Structures
Operating systems. MS program includes subjects in Soft.
ware Engineering and Artificial Intelligence.

AMERICAN INST. for COMPUTER SCIENCES
1704-BY 11th Ave. So., Birmingham, AL 35205

TOLL FREE 1-800-872-AICS

80x86 .EXE/.COM to .ASM

16 and 32 BIT MICROS

220 Cardigan Road, Centerville, OH 45459
(513) 435-4480 (9 A.M-5 PM. EST M-F)

Inquiry 618.

PHAXSWITCH ®

automatically,

1-800-443-0791

FAX: 1-915-772-4733

Cluadar, Inc. 1033 Humble Place Unit 208, El Paso TX 79915

FLOW CHARTS
Flowchart/State Diagram for Engineers
Draw flowcharts or state diagrams Wdh tIris MacDraw-like program on your IBM PC/PS/PS2 or compatible. Al flowchart symbols are prebuilt and can be stretched to any size. Add your
own symbols to the symbol library. Ellipses, curves with ending arrowheads, cut/paste, enlarge/reduce. drag, zoom out.
undo. .etc. Output to most printers, plotters, and desktop
publishing software. Complete with Logitech Mouse for $89.
See our larger ad every other month.

Daytron Electronics Inc.
810 S Sherman #104, Richardson, ix 75081

214-669.2137

Flow Charting II+
For IBM and compatibles. It will amaze you with its
speed, power and simplicity. 26 standard shapes with
over 120 sizes — 10 text fonts — 4 line styles. Place
text, lines and shapes anywhere on your chart. For only
$229 you'll never draw another chart by hand.

Patton St Patton
81 Great Oaks Blvd., San Jose, CA 95119
1-800-525-0082 Ext. 42 (Outside CA)
408-629-5376 Ext. 42 (CA/Int'l)
See our ad on page 126.

nquiry 629.

EDUCATIONAL TRAINERS

PRO/AM SOFTWARE

BIT

EDUCATION

DISASSEMBLERS

PC-DISnDATa (5 1
4 " disk & manual) $165
/

The

transparently, and silently correctly connects your
phone calls to the intended device!

Inquiry 628.

nquiry 623.

•Accurately reconstruct, study 8 modify 1841(u] programs with
aminimum of input or editing of output.
•Assembly language output is MASM 5x-compatible.
•Exhaust,un flow-trace distinguishes code from data
•Best formats or each. Commented BIOS calls/DOS functions SEGMENT/PROC/other vital pseudo-oos.

EXPAND YOUR FAX LINEI
Include VOICE on the SAME phone line as your
Fax (machine or card); and ALSO either your
MODEM or your PHONE ANSWERING MACHINE!

Inquiry 627.

DATABASE MGMT. SYSTEMS

$295 with Source!

FAX SWITCH

EDUCATIONAL TRAINING SYSTEMS:

Each one in a notebook with power supply—for the
Motorola 68000/68020/68881, TMS32010 DSP, Intel
8086/8087, A/D-0/A Convertors, cross assemblers, sevrai
interfaces with software, complete systems, documentation, schematic, operating system, cables. Starting
Prices — $230.00

Phone URDA, Inc.
1-800-338-0517 or 412-683-8732
nquiry 624.

WINDOWS FLOWCHARTER $79
RFFlow is a professional drawing tool for flowcharts
& org charts (requires Microsoft® Windows). 75
shapes automatically adjust in size. Move, copy,
delete groups of objects. 7 levels of zoom. Move
flowcharts to other applications via the Clipboard.
Supports Windows printers, plotters, and cartridge
or soft fonts. Call for free trial disk.

RFF ELECTRONICS
1053 Banyan Court, Lcsieland, CO 80538
(303) 683-5767

Inquiry 630.

ENTERTAINMENT
SOFT-X-PLORE
See "BYTE's May '88 Issue pg. 78." Disassemble 500
kb (') program at 10,000/min. (') in any file, ROM/RAM
memory up to 80386 instruction set ('). SOFT-X-plots:
•is for MS/DOS 2.0+ systems
•uses 20 algorithms and seven passes ()
•only $99.95 plus S&H w/30-day guarantee.
To order call 0100) 446-4480 or info (203)953-0236
178 Brookside Rd., Newington, CT 06111
•best on the market

MCNISA accepred

nquiry 619.

"If you ere Interested In Go, buy this program."

ToyogO, Inc.

J. Pournelle BYTE 7/87

The Leader in Computer Go.
02123, (617) (181-0488

PS/2 DRIVES FOR PCs ATs
$279

CompatiKit/AT

$219

Built-in floppy controllers—no problem.
Supports multiple drives and formats. Lets your
computer use IBM PS/2 lAM diskettes plus more!
Call for further information or to place an order.
VISA/MC/COD/CHECK.

Micro Solutions Computer Products
132 W Lincoln Hwy, DeKalb, IL 60115
etertee-3411
Soo our ad on page aott

to create, even easier to revise! Automatic chart sizing, text centering. Translators from many
languages available. For Mac and IBM PC.

SILTRONIX, INC.
PO. Box 8254.4, San Diego, CA 92138

EUROPE 1992
A high tech market larger than USA
Japan—What plans
have you made to be there? Our London Consultants can
offer aunique service to get your high-tech product into this
market. Initial product evaluation thru to factooerice. Rd proide acomplete service designed to meet the needs of U.S.
computer hardware/software companies Sand your details to

Ax -ra N

LJ SA

Suite 1600, 175 South Main Street, Sall Lake City, Utah 84111
Tel: (801) 322-5445

Fax: (801) 328-3095

ATTN: J. Samsel
Inquiry 626.

1-800-637-4888
Inquiry 631.

EUROPEAN CONSULTANCY

CompatiKit/PC

STRUCTURED FLOW CHART
NSChart creates Nassi-Shneiderman (structured)
flowcharts from a simple PDL. Key words define
structures & text strings appear in the chart. Easy

76 Bedford St. 834-Y, Lexington, MA

Inquiry 625.

DISK DRIVES

nquiry 620.

Go Mastery

Game of the Month

RJSWANTEK INC.

Or erne:

NEMESIS

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 is a game of war Go is
agame of market share"[President of Nikko Hotels].

FOREIGN LANGUAGES
LEARN SPANISH! LEARN JAPANESE!
A new, easy way to learn aforeign language Complete in.
teractive learning environment with pop-up dictionary,
hypertext language reference, and full mouse support. Con.
‘ersational emphasis. IBM compatible. Each course includes
disks, manual, and pronunciation tape. Call for Demo disk
or free brochurel

Traveler's Guild
315 W. Washington St. Dept 815, Marquette. MI 49855
24-hour order desk: (906) 228-5030

nquiry 632.
NOVEMBER 1989 • BYTE

437

THE BUYER'S MART
TAME YOUR FORTRAN CODE!
Programming tools for MS-DOS
FORWARN-an invaluable aid to Fortran program development! Finds common programming errors such as mismatched parameter lists and c3mmon blocks, and uninitialized variables. Prints detailed cross-references and call-tree
diagrams $329
FORTRAN DEVELOPMENT TOOLS-includes Pretty (indents renumbers, changes GOlDs to IF-THEN-ELSES, etc.)
and 6more tools. 6129.

Clulbus Enterprises, Inc.

106 N. Draper &sinus Champaign, IL 61821
(217) 353-8876

HARDWARE/COPROCESSOR

HARDWARE

FORTRAN TOOLS

FREE CATALOG
Protect your computer power from black-outs, brownouts, audio/video hash and surges! Complete line of lowcost Emergency Power Supply units, Line Conditioners
and Surge Suppressors prevent damage and loss of
valuable data. Prevent errors, malfunctions and false
printouts! Send for money-saving catalog today.

INDUS-TOOL
730 W Lake St, Chicago, IL 60606

Phone 312-648-2191

FAST, compact PrtScrn Utility for end users AND
developers. Hardcopy as fast as 10 secs Peerage binary
size -6kbyte. 12 video graphic standards. Scale, rotate,
colorize and more. 'CALL from user-written programs.
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet
library 539.95+63 s/h.

RAINBOW

TECHNOLOGIES

8106 St. David Cf., Springfield, VA 22153

(703) 440-0064

LATEST AWARD BIOS!
PC/XT o 286 o 386
Support for:
•Enhanced Keyboards
•EGA & VGA Graphics
•3.5 inch Floppies
•Custom Drive Tables
Authorized All4RD Distributor

1-800-423-3400 or (412) 782-0384

KOMPUTERWERK, INC.

INVENTORY MANAGEMENT
Macintoee Parts & Repairs
Programs for the corporate, government,
dealer and educational buyer. Call for kit.

FRACTION OF THE COST OF REPLACING IT
FAST TURNAROUND'!! CALL FOR DETAILS

Save up to 55% on Mac Il CPU

H & W micro, Inc.

800-274-5343 /617-891-6851

FOREST PARK, GA 30050

(404) 366-1600

Pre-Owned Electronics, Inc.
30 Clematis Ave •Waltham, MA 02154
Macintosh is aregistered trademark of Apple Computer, Inc

DISK DRIVE REPAIR

DATA RECOVERY

SALES

of new, remanufactured and
removable disk drives

FULL TECHNICAL SUPPORT

ROTATING MEMORY SERVICE
1506 Dell Avenue, Campbell, CA 95008

(408) 370-3113
We buy used drives good or bad

NEED AN EXTRA SLOT FOR YOUR 8-BIT PC?
Add: LAN MODEM, Accelerator Card or
Fixed Disk and/or 31/
2" Diskette
RMT's 2001-F2H2 Single Card Controller:
•Uses only one expansion unit
•Supports two 31
2 " and/or 51
/
4 " diskette drives
/
•Supports two fixed disk drives (up to 140 MB each)
•On-board BIOS, automatically handles any comb. of
drives
RMT 2001-F2H2

RMT

THE SPACE ODYSSEY

SYSTEMS, INC. (714)

714-755-0682

dFELLER Inventory
Business inventory programs wntten nmodifiable dBASE
source coda
dFELLER Inventory 8150.00
Requires dBASE II or III, PC-DOStCPM
dFELLER Plus $200.00
with History and Purchase Orders
Requires dirtee III or dBASE III Plus (For Stockrooms)

Feller Associates

550 CR PPA Route 3 Ishpeming MI 49849

(906) 486-6024
nquiry 648.

HARDWARE

HARDWARE/ADD-ONS

LANS

CHIP CHECKER

The World's First Highest Density Module!

The $25 Network

•74/54 TTL + CMOS
•14/4000 CMOS
•14-24 Pin Chips

•8000 Nat. + Signetics
•9000 TTL
• 3" + .6" IC widths

Tests/Identifies over 650 digital chips with ANY type
of output in seconds Also tests popular RAM chips IBMcompatible version $259. C128 + C64 version $159.

DUNE SYSTEMS

2603 Willa Dr, St Joseph, MI 49085

(616) 983-2352

18 Meg on he smallest surface
Organization, 241024Kx9 bit
Package, DIL 84 pin JedeoStandard
Technology, CMOS, hybrid, 18sHMS110CLIP-10
Compatibility .With two Hitachi HB58A 1410
Suitable for extension of basic memory
Engineers take notice. This product can be
manufactured on large scale.
For ma* elomulron please wire or call

TermoTtol Corp.

Equipment Monitor And Control

E-PAC 1000+

$249.00

E-PAC 2000+ 8449.00

EMAC INC.

PO. Box 2042, Carbondale, IL 62901
Phone: 618-529-4525

BYTE • NOVEMBER 1989

DA LANCO SPRY
Ave., Rochester,
(716) 473-3610

89 Westland

nquiry 644.

Modes

RO Drawer F, Denton, Tx 76202
817-387-3339

LAPTOP COMPUTERS

Laptop Savings

DIGITAL SIGNAL PROCESSOR
DSP products for the IBM PC/XT/AT based on the TI
TMS32010 and TMS320C25 up to 12 MIPS operation.
Designed for applications in communications, instrumentation, speech, and numeric processing. Offered with 12 bit 110 KHz A/D and DIA and continuous-to-disk data acquisition & playback option. From
$650.

Fax: 618-457-0110

nquiry 638.

Information
nquiry 649.

HARDWARE/COPROCESSOR

Ideal cost-effectne computer can be used to perform data
acquisition and control using adumb terminal or create
data files on aPC. Features 16 chan. A/D, 64 digital I/O
lines, 4timer/counters and 4serial ports. Options 4chan.
D/A, clock, CMOS, Forth OS, and netwurking.

Ty the let truly low-cost LAN
Connect 2 or 3PCs, XTs, AIs
Uses serial ports rod 5-wire cable
Runs at 115K baud
Runs in background, klally transparent
Share any device, any file, any time
Needs only 14K of ram
Skeptical? We make believers!

1888 Century Park East, Suite 1800. LA.. CA 90067
Tel: 213484-3242

nquiry 643.

nquiry 637.
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Applied Micro Business Systems, Inc.

17TF RIVOrSid0 Ave, Nrevport Beach, CA 92663

863-1092

nquiry 642.

nquiry 636.

STOCK-MASTER 4.0
Canmercial grade Inventory management
software et micro prices
•Supports all 12
•Stock Status Reporting
transaction types
•Activny History Analysis
•Trend Analysis
•Bill of Materials
•Quality Control
•Purchase Order Writing
•Multiple Locations
•Order Entry
•Purchase Order Tracking
•Material Requirements
•Open Order Reporting
•On Line Inquiry
•Serial/Lot ATracking

nquiry 647.

Inquiry 641.

nquiry 635.

(314) 962-7833
nquiry 646.

WE WILL REPAIR YOUR HARD DRIVE AT A

528-C FOREST PARKWAY

Hogware Company
470 Belleview, St. Louis, MO 63119

851 Parkview Blvd., Pittsburgh, PA 15215

HARD DRIVE REPAIR

HARD DRIVE REPAIR

ZIP Image Processing
ZIP brings affordable, sophisticated image processing to
the PC Capture video from camera/VCR. Versions for
ImageWise, Willow Pubs VGA, HAT 512x512, serial
ImageWise (for PC/ laptop/PS2) frame grabbers.
Call (314)962-7833 to order (VISA/MC). ZIP starts at $79,
frame grabbers, $398. 30-day money-back guarantee.

nquiry 640.

Inquiry 634.

(415) 322-8763
208 California Pos.. Palo Nto, CA 94306

IMAGE PROCESSING

GRAPHICS

RAINDROP .
"'"

SILICON COMPOSERS, INC.
nquiry 645.

nquiry 639.

nquiry 633.

EMBEDDED SYSTEMS CONTROLLERS
SC/FOX• Pr:S (Parallel Coprocessor Seem) and PCS32 ere
PC/XTPir plug-in boards, 18 and 32 bit 15 MIPS average, 50 MIPS
burst PCS uses Me Harrle RIX 200M tbort RISC CPU with mul4
plier, 14 Interrupts, 3timedcounters, 8-channel al bu. PCS32 uses
the new SC32 RISC 32-bit Wu Pocos stert st $2,295
SC/FOX SBC (Single Bd Computer) een 18 MIPS referees, 80
MIPS burst. eurocard sine stendelcne remotes.for $1.495
SCIFOX SCSI PO is aplug-on PCS or SBC daughter board with were. tor 8895 Forth de.elopment Keen) Incksled. Heel Iry embedded
rearerne cored, signal processing, and dare acquisition

NY 14618

Laptops:

Toshiba • Zenith • Nec • Sharp
• Epson • Mitsubishi • Compaq
Also Laptop Accessories: Modems, Fax Modems,
External Drives, Portable Printers, Memory, Key
Pads, Hard Drives, Batteries, and Auto Adapters.

Computer Options Unlimited
12 Maiden Lane, Bound Brook, NJ 08805

Phone: 201-469-7678
Hours: 9anelOpm 7 days
nquiry 650.

(Fax: 201-469-7544)
Worldwide sales

THE BUYER'S MART
LAPTOP PERIPHERALS

MEMORY PRODUCTS

LAPTOP BACKLIGHTS

LOW LOW PRICES

Factory Installed •90-Day Warranty

256K
1 Meg

Toshiba, Amstrad, Sanyo, DG,
Kaypro, IBM, HP, etc.

OS/2 UTILITIES

$295

256 x9

INTEGRATED OS/2 PACKAGE

DRAM

256 x8

SIM/SIP

DRAM

1 Meg x9

SIM/SIP

SIM/SIP

1 Meg x8

SIM/SIP

•Protected mode •Hot-key activated
•Background/foreground •Multi-sessioned shell
•Lightning fast text/binary forward/backward file lister
•Search diructu,vi trees for multiple strings
•Where file finder •Disk usage reports
•EGANGA mode support •Configurable colors
•Pop-up clock, calendar •On-line help
$29.95 Check/MCNIS4

All Speeds
INTEL
8087 -80287 -80387
All MHz

The Portable Peripherals People

Axonix Corporation

R & R Electronics

(801) 466-9797

SASNAK SOFTWARE

PO. Box 56 Dept. B; Lansing, KS 66043

1-800-736-3644

Inquiry 651.

(913) 651-1728

Inquiry 657.

Inquiry 663.

MONITOR INTERFACE
TOSHIBA
PERIPHERALS

T1000

11200
11800

72100
10/20

131000
15100

PX2ST

PX3T

P80
^BO

mou

Beery aclaptaPAK (12V)
Wade Barter, Marear
Btaa-on 24001,p• leraleen
Ireerral 2400,pe Modern
Dog. COMMS P011 Cad
Dual COMAS Pod Card
SCSI Ineerlace Card

X25
10.410
S2321'

MO•

It2481
-1424EC IL 1124ES 0232E
0232E
SOSIE

PROGRAMMERS TOOLS

COMPUTER VIDEO GENERATOR
Test EGA, VGA, Multisync & Data Projectors with handheld monitor tester. From 15.7
KHz to 64.0 KHz, battery powered, 4 patterns, all plug-in with no adapter cables.
NETWORK TECHNOLOGIES INC.

PRODUCT R&D Corporation

800-ROB-TECH

1194 Pacific St., Suite 201, San Luis Obispo, CA 93401
(805) 548-9713 or (800) 234-5584

In OH: 218-543-1848

UK: 0244-880478

Paris: 01331-476-32789

See our AO on page 452

Inquiry 652.

nquiry 658.

MAC PROGRAMMING TOOLS
MAC DEVELOPMENT TOOLS
Professional Programmers Extender: Standard
Mac interface, lists, printing, graphics, tiling.
Extender GraphPac: Quality color graphs. Une,
bar, semi-log, customizable symbols.

INVENTION Software

Applied Software Technology
PO Box 397, Opt. N, Los Gatos, CA 95031
(800) 678-1111 ext. N1

Inquiry 664.

NETWORKING
NETWORK BUSINESS SYSTEMS
Keycard

Eliminator

$99,

D C B Eliminator

$99,

ELS Utilities

$59,

Netcrack (lose password?)

$99.

Getdisk (get BIOS drives)

$59.

BIOS Tools (patch drive tbls)

$99.

NETWORK BUSINESS SYSTEMS

(313) 996-8108

LAN Application Development
NAPC: High performance library routines callable from
C and Assembler High level interface permits rapid
development of peer-to-peer, client/sener, or multi-server
NetBIOS applications under DOS. Synchronous or
Asynchronous message control. Compact Code Source
Avail. No Royalty NPPC $495

1215 Woodhollow Drive, Suite 1104, Houston, TX 77057

HYPERINTERFACETm
Menu Creator' - A program generator for menudriven user interface. Excellent for complex menu
systems. $99.95. Advanced Library - Extended
capability for data entry and advanced text-display control from your programs. $99.95, FORTRAN, Pascal, C,
BASIC supported. HYPERMATH" -An application of
Menu Creator' and the Advanced Library. FREE

Avanpro Corp.
P.O. Box 969, Pacific Palisades, CA 90272

(213) 454-3866

(713) 783-4457

nquiry 653.

nquiry 659.

nquiry 665.

MEMORY BOARDS
SOfar 'bur Computers

MEMORY EXPANSION

ACorrado Chalng and Haws NNW b 3Con. Neel. ad Sew Nam Netecris

8 MHz PC/ATs

CHAT-ACCESS le De ultimate In weir Hendry eaftetre, enabling )0.1
mod Nemec nowise Wern end engege ogler logged-in urn in AA «We
conwersetion Using only, Klade et sad worleamion RAAI (IN TSR OWN,/
CHATACCESS power • II« ol logged in users end sena one or all of
thern ubrief rnewege.II
eneblee Nub -CHAS" with another eo(1oteton Ihroogn Intenclise window OW einxitenearrity Nape, Dze sees or
e. 0001,140i. CHAFACCESS apemen on 3CcirnY 3PLUS. 3•OPEN DBMS isorketelion), Nowell NAVA» end 08 other PC LANs ihst support
NABOS

IBM, Compaq, Zenith etc.
1MB
$299.00
2MB
$399.00
10+ MHz ATs
1MB
$499.00
Prices subtect to change

COUNTERTRADE

Ilate Seen Dios to Each Oder NOW be Stall Cana:Wet

CHAT - ACCESS

Intel Above Boards w/LIM 4.0

Shany Computers Ltd.

(303) 530-5433

nquiry 654.

Rechter Building, 4 Smdansky St, Natanya, Israel 42304
Tel: (972) (53) 333931
Fax (972) (53) 342418

nquiry 660.

TLIBN 4.12 Version Control
"TLIB - is a great system" - PC Tech Journal 3/88.
Full-featured configuration mgmt for software professionals. All versions d 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. Only $99.95 + UM,
or 5-station LAN $299.95 + S&H. MS-DOS VISA/MC

BURTON SYSTEMS SOFTWARE
PO Box 4156, Cary, NC 27519

(919) 856-0475

nquiry 666.

MEMORY CHIPS
MARV COMPUTERS, SOFTWARE THAT MAKES YOUR NET

MEMORY CHIPS
41256-15-12-10

Call

4164-15
418412

Call
CY

51000 (1 Meg)

Call

51258 or Compaq 3113.CaII
801173-2
Call

41128 Piggy Back for Ar...Call
4146412 (84Kx4)
Call

80287-6-8-10
80387

Call
Call

414258 (256Kx4)
27E4,27128,2725627512

NEC-V-20-8
Mouse

Call
Call

Cull
Can

Poces subreol 0, demo.,

ESSKAY

718-353-3353

nquiry 655.

MIRE

CO/FILE+
An eseenteN expansion lo your SISOOS end Neluork opereting
le you ow run Nur siting eingN wet appicalons NW no
multisser appliceliare running on your wheels tieing only 1-2
also. wrodoweon RAN, CO/F1LE. «Able. your single wer .0010010-.
C Wen Newnan ale. on wry MS-COS 110 end =
t LANe. Dow 1.
aced ho
ale or record level
and
FEATUM/BUIfflT1 +Support. el the AISCOS a end higher LAW
Area Nehaorie ..C.orawnere only Rom. of RA/Same sionortellon
the TSR
.+Supports 3 swiss"» sewing •RAN Oat Sharing.
•Write
•Creeee Sewing. •SUPPOrill 111.031MIC MCOrti
fli• WNW
Woking end unlooking tor Vile end Creme Sawing.

Sham/ Computers Ltd.
Rechter Building, 4 Smilansky St., Natanya, Israel 42304
Tel (972) (53) 333931
Fax: (972) (53) 342418

nquiry 661.

Have Same `C' Source for UNIX and DOS
D-ISAM-Unix standaid indexed file management library for
UNIX DOS and NETWORKS. Manages all locking. UNIX/
DOS source $595 (for both), DOS libe $145.
'W-Character windowing with COLORS. Line Graphics,
Bells and more. You need not modify DOS code to work WELL
on any UNIX terminal. UNIX/DOS source $295 (for both),
DOS fibs' $95

BYTE DESIGNS

PO, Boo F195-76 Blaine, WA 98230
1-800-663-8547 or (604) 278-5200
'(DOS lib, available la Mamie or Borland C: compilers)

nquiry 667.

OBJECT ORIENTED TOOLS
FREE
INFORMATION
011M1148110$411211 CO-PROCIESIORS
ouricATE0 TOLL

TOLL RIFE 24 MS
7 MS A WEB(

24

1-800-338-1531
DIRECT

FREE
RiORMILE LINE
DOS A WEB(

1-800-242 -5751
use

111014-Fli 9-6 CST

1-402-691-8248

OBJECT-ORIENTED TOOLKIT

Bsupport for Btrieve

TRIPLE your productivity with Complete C'

The "Norton Utilities" for Btrieve users.
Bedit: DISPLAY, UPDArE, COPY, and DELETE.
EXPORT SDF to dBASE & LOTUS RECOVER damages files.
Edit/Insert using Data Dictionary.
Bbug: TSR Bind") debugger Displays info In pop-up wisdom
Brun: OUTIL replacement with Run-Time and C source.
Bedit/Bbug: $120. Brun: $100. VISA/MC/COD/PO

The only object-oriented development utility for C with precompiler, foundation classes (source code included), integrated make, real-time debugger, Documentation Generator,
Applical,on Streamliner. Versions for DOS ($449), WO-XENIX
($4951, ONX ($449) with full technical support. Other ports
available upon request.

Beet Prices In U.S.A.

Complete Computer Corporation

McDonald and Associates

111 West 57th St., Suite 1400, NY, NY 10019

000,064,6 Dt8TI86J100

Inquiry 656.

TIE CROCE OF ININNTRT lethRSUMULJ

212-582-2635

Inquiry 662.

800/359-2721 FAX: 517/887-2366
Information Architects, Inc.

PG Box 4184, East Lansing, MI 48826-4184

Inquiry 668.
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PROGRAMMERS TOOLS

PUBLIC DOMAIN

PUBLIC DOMAIN

"The easiest and slickest-looking

$1 per DISK Sale
20 TOP IBM PC PD/SW DISKS
(360K) ONLY $20 +$3 S&H

FREE SOFTWARE CATALOG
Low as $1.20/disk
Over 1000 quality IBM software
On 5.25" and 3.5" format
From outside U.S.A., except Canada,
please send US $2.00 refundable with order.
For fast service, write to

screen designer I've seen yet."
That's how one reviewer described the LIAISON Proletyping System. Eliminates all user interlace coding 8
testing. Pull-down Menus. Windows. Data-entry. Helpscreens. Mouse and more. $5 Demo includes complete
screen designer. Specify QuickBASIC, MS-C/OuickC,
TopSpeed Modula-2, all Turbo languages. VISAIMC

OubeCalc, EDRAW, AutoMenu, Math Tutor, PCDOS Help, Baker's Dozen, Languages, EZ-Form,
PC-Style, PackDisk, PC-Stock, KidGames, Best
Games, Home Inventory, PC-Outline, Form Letters,
ImagePrint, SideWriter, PC-Prompt, Best Utilities.

Liaison Systems, Inc.

BRIGHT FUTURES I
NCORPORATED

P.O. Box 82720, Kenmore, WA 98028

PO. Box 1030, East Windsor, Cl' 06088
FREE CATALOG ($1.50 par disk)

(206) 486-4996

313-761-7638

nquiry 680.

Inquiry 674.

Inquiry 669.

PP' E
PO BOX 3678 Ann Arbor, MI 48108-3878

REVIEWS
TURBO PLUS $149.95
Programming tools for use mth Turbo Pascal 5.0 & 5.8
Screen Painter, Code Generator, VO Fields, Dynamic
Menus, Programming Unit Lrbraries, 00P Support, and
Sample Programs included. All routines '
,
ark in both text
and graphics modest 60-day money-back guarantee!
Demo Disk avail. For IBM and compatibles.

Nostradamus Inc.
PO Doe 9252, Salt Lake City, UT 8009-0252

FREE CATALOG
PUBLIC DOMAIN/SHAREWARE
•400 IBM PC 8. compatibles disks •
200 Amiga disks • 125 Atari ST disks
PC disks as low as $1.25 each, Amiga &ST as low as 51.60
each! Rent or buy. Free shipping! Call toll free, write or circle reader service for FREE BIG CATALOG with full descriptions. Please specify computer-48-hr. turnaround!

Computer Solutions
PO Box 354-Dept. B, Mason, Michigan 48854
1-800-874-9375

(801) 272-0671

(M-F 10-6 EST)

PC Reviews is an easy to use on-line database for NOVICES
and PROS who need to locate and read "hands-on" reviees.
Byte Data Based dolosos. PC Today, PC Magazine, Compere
Language, Info World and 35 more included. Natural
language front-end helps define search terms. A perfect use
for a modem. "Wonderful". say users.

Compatible Technologies Group, Inc.
88 Fulton St. e2400. New York, NY 10038
(212) 463-8989

(201) 653-7688 8-N-1 tot FREE DEMO

1-517-628-2943

nquiry 681.

nquiry 675.

nquiry 670.

Find "Hands-on" Reviews in Seconds!

SECURITY
$1 DOLLAR DISK SALE!

Get INSIDE!
The best PC software performance tool is now better than
ever with source line timing, caller timing and arbitrary event
timing-all with microsecond accuracy and without source
modification. The expanded DOS analysis mode identifies

Md $3 &IN. SHAREWARE - IBM 51
4 "
/

I/O bottlenecks.
$125
Call today for afree brochure and the latest list of supported
compilers. 30-day guarantee. VISA/MC/COD

18 DISKS ON SALE: RESUME SHOP, DOS TUTOR, READ.
FAST, THESAUR PLUS, PC-STYLE, MENUS for WORD.
PERFECT, GRAPHIC CONVERSIONS, EGA DEMO I, SLIMMER, EDRAW, CHARTS UNLIMITED, SPANISH I,
AUTDMENU, MEDLIN ACCOUNTING, EZ-FORMS, ZIPKEY,
PINBALL, MAZE GAMES (Reg. $3.00) FREE 134 PAGE
CSIMLOGI

Paradigm Systems

CWI Information Services

PO Box 152 MInord

(800) 537-5043

MA 01757

In MA (508) 478-0499

PO. BOX 4851. Anaheim, CA 92803

Phone (714) 879-5423 or 1-800-777-5636

FREE BUYER'S GUIDE

representing more than 450 manufacturers with over
1000 software products for IBM personal computers and
compatibles. We have serviced the professional programmer since 1984 by offering sound advice and low
prices. Call or write today to receive your FREE comprehensive Buyer's Guide.

Programmer's Connection
7249 Whipple Are NW
North Canton, OH 44720

US 800-336-1166

Canada 800-225-1166
International 216-494-3781

PAY ONLY $5.00 shipping/handling
limited introductory cfler

INTERNATIONAL SOFTWARE LIBRARY
511 Encinitas Blvd. •Ste. 104 • Encinitas. CA 92024

toll free

800 669-2669

DOCUMENTATION TOOLS

•C-CALL $59 Creates graphic-tree of callencallecl structures.
and files-vs-procedure table-of-contents
•C-FIDR $59 Creates/inserts/updates headers for each procedure showing caller/called and identifiers
•C-UST $39 List, action-diagram, reformat programs
•C-REF 549 Local/global/Paraneter cross reference
•SPECIAL $149 All 4 plus integrated C-DOC version

SOFTWARE BLACKSMITHS INC.
6084 St. Ives Way, Mississauga, ONT Canada L5N-4M1

FREE IBM SOFTWARE
FREE CATALOG also contains SHAREWARE. 51/
4
and 31/
2-inch . AU categories. ENGINEERING, CAD,
DESKTOP
PUBLISHING,
LANGUAGES,
UTILITIES, BUSINESS, GRAPHICS, SPREADSHEETS, WORD PROCESSORS, CHURCH,
MEDICAL, HEALTH, EDUCATION, HOME.

THE ULTIMATE COPY PROTECTION
• Completely Menu Driven
Quite
• Defeats all Hardware/Software Copiers
Simply
• No Source Code Changes
The Beet
• Multiple Layering
Way To
• No Damaged Media
Protect
• Full Hard Disk Support
• Unlimited Metering
>bur Valuable
• FREE Demo Disk
Software Investment
STOPCOPY - $325»

STOPCOPY PLUS" $450«

BBI COMPUTER SYSTEMSe (306871-1094
14105 Hentage La. Silver Spring, MO 20906
FAX, (301) 460-7545

COPS Copylock II
•Protect on atandard diskettes
•Cannot be copied by any device incl. Option Board
•Fully hard disk installable
•Normal back-up of protected programs
•LAN-support
•Creates sale demo version of your software
Start Pak $450
Standard Version $975, Automatic Version $1950

SECTOR SYSTEMS COMPANY, INC.

DANCOTEC Computer

Dept. B11, 416 Ocean Avenue, Marblehead, MA 01945

in US 2835 Siam St. San Jose, ca air
108-7294182 or 1800344-2545
WI 2880 Baratawd. Dome
Prone .45-44440322
fu -44440722

(617) 639-2625

(416) 858-4466

nquiry 684.

nquiry 678.

nquiry 672.

(800) 227-0644

Inquiry 683.

nquiry 677.

nquiry 671.

C'

TOP 10 IBM SOFTWARE -FREE
10 disk set - PC Write, PC Cato-, TreeVien, DanCad,
FlloExpress, Mores Revenge, HGCIBM, Novatron,
Horne Base, Spacanars plus our 1600v disk catalog
We accept Visa/MC/Amex

order today

Az-Tech Software, Inc.
305 East Franklin. Richmond, MO 64085
(816) 776-2700
FAX: (818) 778-8398

nquiry 682.

Iriquiry 676.

Programmer's Connection is an independent dealer

EVERLOCK COPY PROTECTION
* Thwarts ALL Bit-copy Software
* Protect any COM/EXE ado Source changes
* Shut down Debug Tracing d Disessemblers
* Install to Floppy, Hard Disk, or LAN
* Remotely reset Program Install-Count, ExpireDate or //Executes
* No damaged media or I/O plugs
For IBM and clones. $195 & up. Free Info.

PUBLIC DOMAIN
$3.00 SOFTWARE FOR IBM PC

FREE CATALOG

Hundreds to choose from, word processors,
databases, spreadsheets. games, lotto, communications, business, music, bible, art, education,

$1 IBM SOFTWARE
For your free 32-page Master Edition
catalog featuring the best of IBM Shareware
from just $1 each, call or write today!

language and useful utilities for making your computer easier to learn. Most programs have
documentation on the disk.
Free 125-paga catalog.

BEST BITS & BYTES
PO Bon 8245, Dept B -an Nuys, CA 91409
In CA: (818) 764-9503

800-245-BYTE

nquiry 673.
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1-800-338-2118

SOFSOURCE

Box 828, East Lansing, MI 48826
Inquiry 679.

Codeaste Hardware Key
Fo,r slime caselopers and MIS managers Elie/ lo Mel solasee pro
adkri ariret unashamed ward Merest to oaten proems Paces
"MIL mound aerate *tout rewiring mew to mace ccda Cu.
pliatar hummers to and uei4 ratio mate kr LAN) ISsi Ms ro tarImbues' at Ewilualionn $150 e 36 SOH (applcabis mere first
Ateo mairibb, a
lela Ins d PC acme. dam sandy and
enowilco potbdis Call~oriolo MC/VrAPJAEX.
Gamma StourIty Products, 710 Wilshire Blvd., Sm. 609, Santa
Monica, CA 90401 TEL 213,394-8622 FAX: 213-395-4214

Ellashlm Inc.
520W Hwy 436 Suite 1180-36 Altamonte Spgs., FL 32714
TEL: 407/682-1587

Inquiry 685.

FAX: 407(774-8103

THE BUYER'S MART
SECURITY
Programmable PC Security
with read/write memory
The Deadlock It Security package features:
Software to protect your COM and EXE files without the need
of the sources, and two executable files for encrypting and
decrypting asecurity device. allowing you to read and write
from the memory endlessly, and aprogramrning unit making each Deadlock II security device unique.

Empire Security International Inc.
7Wedgewood Court, Great Neck, NY 11023

(516) 466-3786

SOFTWARE/ACCOUNTING

DATA ENTRY

PC TIME CLOCK
AutoTime is an Employee Management System that
allows you to turn any PC into an Electronic Time
Clock. AutoTime provides Time & Attendance, Job
Costing, Payroll Interface, and Labor Distribution
reporting. Network compatible. Prices start at $495.
Other Business Products: Network FAX, Absence
Call-ln, db-EDI.

Chase Technologies

KeyEntry 1110, acomplete Data Entry System that provides
all the capabilities for designing dala entry applications, controlling data flow, 8 monitoring/reporting operator activity 8
performance. Supports LAN and stand-alone environments.
Evaluation copy (all programs 8 documentation) available.
Call today for information!

Southern Computer Systems, Inc.
2732 Seventh Avenue South
Birmingham, AL 35233

1617 Kingman Ave., San Jose, CA 95128

(800) 533-6879/(205) 251-2985

(408) 998-2917

Inquiry 697.

nquiry 692.

Inquiry 686.

SOFTWARE/BUSINESS

SOFTWARE/CELLULAR AUTO
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 muttifeatured COMPULOCK' including countdown, timeout, data encryption,
and multiproduct protection. (Dos/Unix/Mac)

MICROCOMPUTER APPLICATIONS
3167 E. Otero Circle, Littleton, CO 80122
(303) 922-8410/770-1863

dBASE BUSINESS TOOLS
•PURCH ORDANYNTORY
•GENERAL LEDGER
•ACCOUNTS REOABLE
•ORDER ENTRY
•JOB ESTIMATING
•JOB COSTING
•SALES ANALYSIS
•BILL OF 1.4/17LS
•ACCOUNTS PAYABLE
•PAYROLL
$99 ea. + SAM

dATAIA AR

SYSTEMS

4876-B Santa Monica Ave
San Diego, CA 92107

PC Security "Password"
With All the Computer Security Ma PASSWORD
ie the Perfect Security Lock.
Password earn/rime program providing *wordy lor sour PC. Password
Eaw b uneven:1 and Simple O instal. requires no reformatting. The
boot limit ogeon secures your hard disk. Preerrord ponces tor up ko ice
wens with the superviso covitsling scan to melded 86re.
Penrod emanowfrben ow, popop windows and help screens The program creed« an audit ho of teem
escreen Nanking feature
PASSWORD MAO US
Vim lit/C, Amex

Nasdec International Inc.

2764-85 Garry Street. Winnipeg MB Canada R3C 4J5
PH: (204) 956-2798
FAX (204) 943-3702

Autodesk, Inc.

Cred. Card-Check-COD

2320 Marinship Way. Sausalito, CA 94965

(619) 223-3344

(800) 525-2763

nquiry 698.

nquiry 693.

nquiry 687.

SOFTWARE/CELLULAR AUTOMATA
Want to explore an entirely new any to compute? With Autodesk's
Cellular Automata Lab and your IBM. PC, creating
daulIng animations. simulating complex physical systems.
exploring massively parallel computation, and experimenting with
artificial life is Just the beginning. CA Lab is your passport to the
frontiers of computing. Includes a250-page introduction to
cellular automata by award-winning author Rudy Rucker. 85995

SOFTWARE/BUSINESS

SOFTWARE/CONSTRUCTION

DATA ENTRY
POWERFULLY SIMPLE

FREE ESTIMATING SOFTWARE DEMO FOR
SMALL BUILDERS & REMODELERS

Full featured, heads-down data entry with two-pass 'ratification.

spreadsheet-based estimating software that

Designed luí Use PS/2. ,PC, XT, AT or compatibles.
Standalone $395
LAN version available.
FREE trial.

Precision

Estimating

Light

is

brand

new

combines powerful features in an easy-to-use
package. Complete with 800 item database,
you'll

be

estimating

more

accurately

im-

Computer Keyes

Tel:

206/776-6443

mediately. Call today for the free demo and

21929 Makah Rd.

Fax:

206/776-7210

literature —

Woodway, WA 98020

USA: 800/356-0203

503-644-8155.

Timberline Software
nquiry 699.

nquiry 688.

SOFTWARE/DEVELOPMENT
COPY PROTECTION

he world's leading software manufacturers depend
on Softguard copy protection systems_ Your FREE
DtSKETTE introduces you to SuperLcce—invisible copy protection for IBM-PC (and compatibles) and Macintosh.
•Hard disk support
•No source code changes
•Customized semions
•LAN support
•New upgrades available
(408) 773-9680
SOFTGUARD SYSTEMS, INC.
710 Laker.., Suas 200 Sunnyvale. CA 94086
FAX (40e) 773-14o5

BLP88—LP w/BOUNDED VARIABLES

A general-purpose system srmllar to LP88 tor solving linear programs voth up to 1000 conentorts and 5000 bounded or unbounded
venables Bold BLP88 into your own preqrams wrth compd. Turbo
Pascal unto. BLP88 reads/ord. LOTUS worksheets Use
1.2-315yliviony mama. generator or post processor Many other
features including interactive and batch operaron, spreadsheet LP
display and editing, equation processor. problern/basrs storage,
pronaUdual converaan, hie 110, Simplex restan, report generator,
senetwity analysis. $149 with manual and 8067 support. $299 with
Turbo Pascal units.

Eastern Software Products, Inc.
P.O. Box 15328 Alexandria, VA 22309
(703) 360-7600

Illumind Unabridged

571 Belden St. Ste A. Monterey. CA 93940.1307
COD/Into: 1-408-373-1491

nquiry 700.

nquiry 694.

nquiry 689.

Moby Words'

or 5, no..
M' Wildss
Way Paid Speech
530:111 unique words & phrases
150000 «IRIS we pares dspeech
The largest wed lid in the
For razor sharp language
world
Paisd81
$148
Mr . Hyphenate,
Moey Proeunciata
15(1111 syllabfred words
154003 nods eh steam PA Ms66
Neser gire the user abad
For perfect teeto speech MO
$123
break ludir
Al Royalty ha tard check or MO (CA add 6•4)10

SOFTWARE/ENGINEERNG
HANDS OFF THE BOARD'
1/2 SIZE SECURITY BOARD
Stop floppy boot — Require password to boot PC
Real-time disk encrypt — prevent boot sector virus
Present DOS FORMK/FDISK and low-level formats
Set hard disk READ ONLY or tam ON/OFF
Turn floppies, printers and COM ports ON/OFF
IBM )CT, Al' Bus — DOS V3.0.k — $149,95
$5.00 S/H

SYSTEMS CONSULTING INC.
PO BOX 111209, Pittsburgh, PA 15238
(412) 963-1624

LOW COST/HIGH QUALITY
Established, Powerful, Complete, Business Management Software Systems. Point-of-Sale(Inventory Control
"SALES-PRO", Service and Repair, Video/Rental Store
Management, Church Management, Accounting and
Many more starting at $39. For IBM PC Compatibles
and the Atari ST

HI-TECH ADVISERS
RO. Box 7524, Winter Haven, FL 33883-7524

1-800-882-4310
Florida (813) 294-1885

FOR TECHNICAL INFO (813) 293-3986
24 HOUR FAX (813) 325-0375

AURASTAR INFORMATION SYSTEMS, INC.
Suite 620, 12001 ei Central Expressway, Dallas, Texas 75243
(214) 770-1950

Fax (214) 770-1954

Inquiry 701.

nquiry 695.

nquiry 690.

SCADA SYSTEM DESIGN

IBM PC or compatible
Supervisory Control And Data Acquisition modular design software includes interachve screens for sizing RTU parameters,
modem speed, etc, extensive tutonal, provision for engineering analysis modules, addressing stability 8 control and alternative technologies for communications subsystems $450
Engineering modules priced individually, and described in free
catalog

SOFTWARE FOR WINDOWS

TOME

File Tracking

Keeping track of your files has never been easier Tome
creates and maintains acornprehensim lie of disks and files.
Use with floppies or Hard Drives -Sort how you want -easy
to use -Online Help -Req. Windows 2. Ideal for business
or personal usel
$79g5 (orders received by November 15, 1989 just $59.95,
CA residents add 6% sales tax.

CC8LC industries
6089 Evelyn Avenue, Rohneo Park, CA 94928

nquiry 691.

LOCATE HARD-TO-FIND BUSINESS
AND STATISTICAL SOFTWARE
Eccomnetncs •&memos •Cluster Ana/ysts •Multrranalie Analys
•Markeng Swat. •Expermentai Statist.. •ANOYA •Regresson •Linear PrograrnmIng •Prim. Planner •Forecasung TuneSOO. •Sake &Market Forcasting •Oualrly Control and Induene
Expenments •Parameter and Tolerance Deere •And Many MOM
SEND FOR FREE PRODUCT GUIDE,

Lionheart Press, Inc.
P.O. Box 379, Alburg, VT 054.40
(514) 933-4918

nquiry 696.

FAX: (514) 939-3087

Handbooks on disk
Gain instant access to engineering/science/math
reference information:
• Material Properties tables
• Conversion & financial calculator
• Charts w/englsci/math formulas
• IBM PC/XT/AT/compatibles
• $49.95 + $3 eh chk/MCNISAJPO/COD

BOOKLINE Technical Publishing
PO. Box 4146, Redondo Beach, CA 90278
213-542-7553

nquiry 702.
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THE BUYER'S MART
SOFTWARE/ENGINEERING

SOFTWARE/ENGINEERNG

Affordable Engineering Software
FREE APPLICATION GUIDE & CATALOG
Circuit Analysis •Root Locus •Thermal Analysis •Plotter Drivers •Engineering Giaphics •Signal Processing
•Active/Passive Filter Design •Transfer Function/FFT
Analysis •Logic Simulation •Microdrip Design •PC/MSDOS •Macintosh •VISA/MC

Circuit Analysis - SPICE
Non-linear DC & Transient; Linear AC.
•Version 3B1 with BSIM, GaAs, JFET,
MOSFET, BJT, diode, etc. models, screen
graphics, improved speed and convergence.
aPC Version 2G6 available at $95.
Call, write, or check inquiry #for more info.

BV Engineering Professional Software
2023 Chicago Ave., Suite B-13, Riverside, CA 92507

Northern Valley Software

(714) 781-0252

(213) 541-3677

nquiry 703.

28327 Rothrock Dr, Rancho Palos Verdes, CA 90274

MASS & VOLUME CALCULATOR
WITH MATERIALS DATABASE

Differential and proportional comparisons made
automatically. Flexible input system accepts Decimal,
Fractional, and Exponential notation. For IBM PCs and
Compatibles with 384K
$69

DEMPSEY'S FORGE,somvare

Division

RI 2 Box 407, Gladys, VA 24554

Let us FAX you afiler. CALL 804-283-4602
nquiry 704.

FREE ENGINEERING MAGAZINE
Personal Engineering is amonthly magazine sent
free of charge (USA only) to scientists/engineers
who use PCs for technical applications. Topics
each month include Instrumentation • Data
Acq/Control •Design Automation. To receive a
free sample issue and qualification form either circle below or send request on letterhead to:
Personal Engineering Communications
Box 300, Brookline, MA 02146

inquiry 710.

EXPERIMENTAL DESIGN
Minimize Experimenlabon Mile Maximizing Information
ECHIP• software chooses only high leverage experiments
no that your data is packed with information. ECHIP's highly
interactive contour plots of your process make even
simultaneous optimization of many responses an easy task.
Find out more about this "career enhancer" by calling us
today.

ECHIP, Inc.
7460 Lancaster Pike, Suite 6, Hockessin, DE 19707
TEL: (302) 239-5429

FAX: (302) 239-6227

nquiry 705.

ECA-2 Analog Circuit Simulation

2.40

Advanced Systems Consultants
21115 Devonshire St. #329, Chatsworth, CA 91311
(818) 407-1059

CAD/CAM Programmers!
You saw hundreds d hours of programming and debugging
time (and the thousands of dollars this time costs!) when you
use the CAD/CAM math and DXF routines in the

QuickGeometry Library
/41 the mutines you need 101 any type of CAD/CAM/CAE program! 250 ready-to-use routines that constnict, intersect and
offset lines, arca circlea ellipses and men splines!
$199 includes source code and telephone support.
Gall (617) 628-5217 today for information or to order!
&raring Mock Software, PD Bar 1371 Somerville, MA 02144

nquiry 715.

ECA.2 E10(90,1C Cerœll Andy» a 1.71,prororonro ro.ro1roteroleg
ael seelee101 weittle lor erode reme of compare and coerehro eewrem
ECA.2 Men
•AG DC lambert Four'«
•Cver 500 rodee
Wpm..
•Fie noranow «mirror
•Woroceee, lAanle-Cero
•Bullro reel *110 pre.«
•2to 50 Ilunee Weer tlen SPICE- Pam alb rrorole el&
ECA-2

PC TECHNICAL GRAPHICS
TEKMA.R is agraphics library for the VGA, EGA or lecmar Graphics Master. Similar to PLOT-10, includes WINDOW, VIEWPORT, AXIS Support for HP. HI plotters.
Curve fitting, complete plotting program. Log, semi-log,
multi-axis, 3-D, contours Jerry Poumelle (Aug 86 Byte):
'As good as any Ihave ever seen..." Demo dislie, literature
available.

Inquiry 714.

nquiry 709.

Calculate the volume of dozens of shapes easily with
Mass2. Weights are calculated for over 700 materials.

SOFTWARE/GRAPHICS

IBM PC $775 FREE DEMO.
Tion-Iney Semen.. lemboble

Tatum Labs, Inc.
3917 Research Park Dr. B-1, Ann Arbor, MI 48108
313-663-8810
nquiry 711.

PROFESSIONAL GRAPHICS FOR
SCIENTISTS AND ENGINEERS
PC/MS-DOS • Macintosh
FREE 48-page Catalog
Linear/Lag Scaling •Graphs with error bars •AUlD PLOT •
13112CH Mode •Multiple Y-axes • Multiple data files •Auto/
Famed Scaling •Full Labeling •Built-In editor •1-2-3 Intertaa,
•Curve lilting •Statistics •GGA, EGA 8 Hercules Corneal,
ble 40 pen plotters supported

BV Engineering Professional Software
2023 Chicago As.. Suite B13, Rherside, CA 92507
VISA/MC
(714) 751-0252

nquiry 716.

SOFTWARE/ENTERTAINMENT
Analog Circuit Simulation
•Schematic Entry
•SPICE Simulator
•Model Libraries
•Monte Carlo Analysis
•Parameter Sweeps
•Plotting/Graphics Output

Intusoft

The leader in low cost, full
featured CAE software

Intusoft has a complete PC
based system including everythng horn schematic *thy
ttroui;d1 SF10E annulatten tart)
eeended memay to comprehensive interactive pee pro.
crossing. Starling at $95 kw
aSpice, the complete systern
seas for Fset $790.
P BUX 61307, Sen Peel, CA 734
(213) 833-0710 FAX (213)8313058

nquiry 706.

BE FUNNY!
With the new, improved Humor Processor Version
2eu can add humor to your speeches, newsletters,
or eveniday conversation. Create original jokes or
select from the indexed, expandable 500-joke
database. Only $49.95 + $5 S&H. IBM PC or Compatible. 30-day money-back guarantee. Perfect gift.
Call today.

Technical Report Graphics
EEITECH scientific graphics for PC has new laser
printer and dot matrix versions.
-

DIGITAL ANALYTICS
P.O. Box 31430, Houston, TX 77231

Responsive Software
1901 Tunnel Rd, Berkeley, CA 94705

800-669-4611

Database, worialteet-style data editing
Technical XV plots horn data for reports
Graphics editing on sanen, drawing, tad
Log axes, Greek, symbols, Lotus imp/at

(713) 721-2069

VISA/MC
Inquiry 717.

nquiry 712.
SOFTWARE/FORTRAN

MIDNIGHT ENGINEERING'
A new publication for entrepreneurial hardware and software
engineers that will encourage and challenge you to personally
develop and market your own products.
•PRACTICAL ARTICLES
•INSIGHTFUL INTERVIEWS
•DETAILED PRODUCT REVIEWS
call or write for aFREE copy of the premiere issue of Midnight Engineering.

EXPAND & EXTEND LIBS
122 FORTRAN callable routines. EXPAND allows DOS
compilers access to LIM/EMS 3.2 or 401 expanded
memory. EXTEND provides OSA, EGA, VGA, Hercules,
HP Tektronix, AutoCAD DXF graphics, access to
BIOS/DOS functions plus additional utilities. En:WM
$119, EXTEND $149, both $218.

TurboGeometry Library 3.0
New 3.0 upgrade! Now over 300 2D &3D routines.
Surfacing, Solids, HiddenLine, Volumes, Areas,
Transforms, Perspectives, Tangents, Clipping,
Decornp, & more. IBM PC/Comp. MS-DOS 2.0+.
Turbo Pascal, Turbo C, MSC. Manual. 30-Day guar
$199.95 Wsource. Foreign S&H extra. VISA, MC, PO,
USA funds only.

Midnight Engineering

DESIGN DECISIONS, INC.

Disk Software, Inc.

in E. Drake Rd.. Suite 7041, Fort Collins, CO 80525
303-491-9092

PO, Box 12884, Pittsburgh, PA 15241
(412) 941-4525

2116 E. Arapaho Rd., #487. Richardson, TX 7500
214-423-7288/FAX 214-423-4465/800-638-7780

nquiry 707.

nquiry 718.

nquiry 713.
SOFTWARE/GEOLOGICAL

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.

GEOLOGICAL CATALOG
Geological software for log potting, griddincycontouring, hydrology, digitizing, 3-D solid modelling, synthetic seismogram, fracture analysis, image processing, scout ticket manager, over 50 programs in
catalog. Macintosh too! Please call, or write, tor Free
Catalog!

MINUTEMAN Software

RockWare, Inc.

P.O. Box 1711Y. Stow, Massachusetts. U.S A

4251 éGpling Si. Suite 596 met Ridge, CO 80033 USA

(508) 897-5882 ext. 540

(800) 223-1430 ext. 540

nquiry 708.
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(303) 423-5645

Fax

(303) 423-6171

SE

G

S

2.0

Scientific Engineering Graphics System
•
•
•
•
•

Logarithmic. Time/Date & Linear Axes.
Easy Curve Fitting and Data Smoothing.
1-2-3 Interface & Numeric Spreadsheet.
Supports all Video & Device Standards.
10 Curves with up to 8000 points each.

Edmond Software, Inc.
5900 Modeller Dr #1124
73112

Oklahoma City, OK
nquiry 719.

405-842-0558
800-284-3381

THE BUYER'S MART
SOFTWARE/GRAPHICS
PEN PLOTTER EMULATOR
FPLOT turns your dot matrix or laser printer into
an HP pen plotter. Fast hi -res output. No jagged
lines. Vary line width, color. Works with Autocad,
Drafix, etc. Supports NEC P5/P6, IBM Proprinter,
Epson LO/FX, Toshiba, HP Laserjet, Okidata
29x/39x, Hercules/CGA/EGANGA. $64 checkJm.o.

Fplot Corporation
24-16 Steinway St., Suite 605, Astoria, NY 11103
718-545-3505

SOFTWARE/LANGUAGES
FORTH with DRUMA FORTH-83
Break the 84K bawler without speed/space penalty.
Well dealgned, attractIvely paced. It3 Standard.
• 1Mbi-automated memory management
•On-line documentation, ASCII/block files
•Many powerful and useful features
•Other products: windows, modules, profiler
•IBM PC/XT/AT 8 all compatibles
Write or call for FREE example diskette.

DRUMA INC.
6448 Hwy 290 East E103, Austin, TX 78723

Orders: 512-323-0403

Inquiry 720.

UGraph-the graphics editor available now!

HeartLand Software, Inc.
234 S. Franklin, Ames, IA 50010

(515) 292-8216

nquiry 721.

MATH EDITING
xi

SAVE

SAVE

SAVE

LET'S TALK PACKAGING
From Disk Labels to Manuals to Shipping BoxesWe are acomplete packaging service. Everything
you need to market your software. Call for our free
catalog.

SOFCOM Printing and Packaging
10305 Reading Rd., Cincinnati, OH 45241
513-563-7136

Inquiry 732.

SOFTWARE MATHEMATICS

POPULAR HGRAPH

SAVE

B8oard: 512-323-2402

Inquiry 726.

SCIENTIFIC 20 &3D graphic routines for IBM PC, VAX,
SUN and Macintosh. Powerful, easy to use. Multiple
fonts, device and machine independent. Uses max
resolution. Links with FORTRAN, Pascal, C, Modula-2
and QuickBasic. $119.00
Custom software development.

SOFTWARE/PACKAGING

FOR THE PC

[x:" (VI+ (

=

•MathEdit constructs math equations to be inserted into
WordPerfect TeX and Manuscript documents.
•User-friendly interface-no new word processor needs
to be learned.
•MathEdot-$149

K-TALK

50 McMillen irse Suite 100
Columbus, One 43201

COMILINIGnoos

(614) 294-3535

nquiry 727.

SOFTWARE/PRINTING
PRINTER GENIUS

Powerful memory-resident printer management •Control printer features from menus or within documents
•Print spool-to-disk files
•File 8 directory browse
• User friendly pop-up
Preset for all printers

or memory • Background print
•Edit small text •and more...
screens • 92-page manual •
• Completely flexible • PC

MS-DOS •$89 + $4 S/H •VISA/MC

Nor Software Inc.

527 3rd Ave, Suite 150, New York, NY 10016

(212) 213-9118

nquiry 733.

SOFTWARE/SCANNERS
GRAPHICS PRINTER SUPPORT
AT LAST! Use the PrtSc key to make quality scaled B&W
or color reproductions of your display on any dot matrix,
inkier, or laser printer (incl. PostScript). GRAFPLUS supports all torsions of DOS with IBM (incL EGA, tc,A, Super
VGA). Hercules, or compatible graphics boards. Link.
ablerOEM versions available $99.95.

Jewell Technologies, Inc.
4740-44th Ave SW Seattle, WA 98116

800-628-2828 x527 (206) 937-1081
nquiry 722.

MATHEMATICIANS-ENGINEERS
Have you ever seen functions of a complex
variable? Would you like to really understand
differential operators like div, grad and curl?
How about a peek into the fourth dimension?
Call or write for information on our latest PC
and Macintosh software.

Lascaux Graphics
3220 Sleuben Ave

Bronx, NY 10467

Optical Character Recognition
Stop retyping: PC-OCR" software will convert typed or
parted pages ire editable tad Mes for your wad processor
Wad's with HP ScanJet, Panasonic and most other scanners Supplied with 18 popular fonts User trainable: you
can teach Pc oc8- to read virtually any typestyle incl.
foreign fonts Proportanat too, matnx printer output Xerox
copies OK. $385. CheckNISA/MC/AmExptCOD

Essex Publishing Co.

PO. Box 391, Cedar Grove, NJ 07009

(212) 654-7429

(201) 783-6940

nquiry 728.

nquiry 734.

SOFTWARE/SCIENTIFIC
FORTRAN PROGRAMMER?
Now you can call 2-D and 3-D graphics routines within your
FORTRAN program.
GRAFMATIC: screen routines
PLOTMArIC: plotter driver
PRINTMATIC: printer driver

$13.5.

135.
135,

For the IBM PC, XT, Ar 8 compatibles. We support a

variety of compliers, graphics bd,., plotters and printers.

MICROCOMPATIBLES
301 Prelude Dr, Dept B. Silver Spring, MD 20901 USA

(301) 593-0683

Derive"
A Mathematical Assistant
Makes math more Inspiration and less perspirationl
Combines the power of computer algebra with 20 8
3D plotting and a friendly menu-driven user interface. Does equation solving, calculus, trigonometry,
vector 8 matrix algebra, and more. Derive requires
a PC compatible computer & 512K memory.

Soft Warehouse, Inc.

3615 Harding Ave., Suite 505. Honolulu, HI 96816

(808) 734-5801

nquiry 723.

nquiry 729.

TableCurve-TableCode
Curve-Fit 211 Equations in aSingle Step
TableCurve generates printed reports and Lotus,
dBase, Ouattro, Harvard Graphics, and Pagemaker/
Ventura output. TableCocle' generates functions
and calling code for C, Pascal, BASIC, FORTRAN,
Modula-2 and dBASE languages.
Demo $5, TableCurve $159, TsbleCode 6149 MCIViss

AISN Software
RO. Bar 3.2277, Phoenix, AZ 85064
602-266-1925

nquiry 735.

SOFTWARE/MEDICAL
COMPLETE NAPLPSNIDEOTEX SUITE

Medical Systems with ECS

Fully ANSI X3.110-1983 compliant. Window, view
and multiple concurrent device support. Drivers for
CGA, EGA, VGA, ICB, TARGA, Hercules and many
others.
• MVDI-developer's decoder toolkit
$295
• MGE-graphics editor
$195
• Personality+111-terminal emulation
$95

PPM offers ecomplete fine of meecal software ranging from simple insurance claim, passer:a to comprehermve NA management
PC CLAIM PLUS-darns processing with ECO to over 100 major in.
educe canners-ax-day money-back guarantee
THRESHOLD-complete NA. patient billing, comprehensive precfice
management stele.
CLAM NET-Nate...de electronc claims cleanngnouse transmits
claims to over 1CO insurance camers
Software prices start at $459.00
Dealer Inquines welcome

Mieroatar Software Ltd.

Physicians Practice Management

34 Colonnade Rd. N. Nepean, Ontario K2E 7J6
VISA
US 1-800-267-9975
Canada (613) 727-5696

nquiry 724.

350 E. New York, Indianapolis, IN 46204
800-428-3515

317-634-8080

Inquiry 730.

ChaosINonlinear Dynamics
'Orcinary and Delay °Mere/cal Equation Solvers •&forager:
Diagrams •2 and 3-D %tong, Sequeneal Magnificaion,
Poincaré Seceons •Next Maximum, 1.08 Circle Maps
•Phase %traits wth Multiple Intel Concieons •Spectral Analysis,
Fractel Dime/wens, Lyapunriv Exp.:nerds

DS:I $250.00

DS:II $350.00

CHAOS IN THE CLASSROOM $4985

DYNAMICAL SYSTEMS, INC.
PO Box 35241, Tucson, AZ 85740, 602-292-1962

See our ad on page 88

Inquiry 736.

SOFTWARE/PACKAGING
GRAPHIC TOOLS LIBRARY
XGLIB: Fast Windosep, thick lines and arcs, splines, figure drawing, fill, text scale, rotate, align, keyb, mouse, Animation. VS.
SCANPRO: Image Capture. from TSR and your program. Multiple
image (PDX, •KPS, .KPC) formate EMS support. Fast Bkmap
Graphics, Cut. Copy, Nee and rnore. Auto scale, Rotate. Skew. Mirror, Stencil, and Tile fill image. Image data base. Compatible with
PC _VOI. $141.
PC_VIDI: Complete Graphics. Outline tillable font factory Plots,
chart, and splines. $395.
ALL: ANSI compat. Isotropic Print/plot. Hercu. to SUF. , VGA
FORTRAN, MS OblokBASIC

NOVA INC.

PO. BOX 68976, Schaumburg. IL 60168

Inquiry 725.

312-882-4111

HARD TO FIND COMPUTER SUPPLIES FOR
SOFTWARE DEVELOPERS & POWER USERS
Cloth Nnders 8slipcases lile I8M's. Vinyl binders, boas, and
folders in many sizes. Disk pages, envelopes, 8labels. Loa
quantity imprinlirkg. Bulk de16. Eserything you need to bring your
software to made. Disk and binder mailers Hoch more! Loa
Pnces! Fast service Call or write for aFREE CATALOG.

Anthropomorphic Systems, Limited
376-13 E Saint Charles Rd, Lombard, IL 60148

1-800-DEAL-NOW

nquiry 731.

312-629-5160

C SCIENTIFIC LIBRARY
Create scientific & engineering tools with
this extensive C programming library of
over 600 math, matrix, statistics, and
graphics functions. Send $5.00 for 45
page CSL Buyer's Guide
EIGENWARE TECHNOLOGIES
13090 La Vista Dr., CA 95070

(408) 867-1184

nquiry 737.
NOVEMBER 1989 • BYTE
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THE BUYER'S MART
SOFTWARE/SCIENTIFIC

STATISTICS

LARGE MATRICES

NEW STATISTIXT" 3.0

Sotie AX=B where Ais 200x20t1 and Bo200x500 (all REAI:8)
in under 5min on your 25MHz 3861387 (23 min on 12MHz
2861287) and check result by matrix multiplication. No memory
required beyond 840K. Virtual memory capability for matrix
multiply, transpose, etc 80 bit precision. Microsoft, IBM FOR.
IRAN compatible Full featured ckmo disk can generate and run
large matrices of random numbers $20.

JOYCE NUMERICS INC.

500 Chesterbrook Blvd., Sul* 15 C43, Wayne, PA 19087

(215) 993-9013

PC Magazine Editors Choice!
•Superb Data Management •Excellent manual
•Easy to use •Fast, free support
•Range & Depth of Statistics
Buy the BEST for V3 the price of the competition

Free catalog includes
technical application notes

MinNab, Inc.

No-risk 30 day money back guarantee

3081 Enterprise Dr., State College, PA 16801

Analytical Software, eve 13204 RosenIle MN 55113

The BASS System'''.

1-800-942-MATH
MicroMath Scientific Software
Salt Lake City, Utah 84121-3144

P.O. Box 349, Chapel Hill, NC 27514
(919) 933-7096 or BB: (919) 968-6755 (N,8,1)

BASS institute, Inc.

Send for FREE catalogue of software tools for Scientists and
Engineers Includes, Scientific subroutine libraries, device
independent graphics libraries (Including EGA, HP ploner
and Laser/et support), scientific charting libraries, 3-D plotting library, data acquisition libraries, menu-driven process
control software. Versions available for avariety of popular
languages.

Quinn-Curtis

1191 Chestnut St., Unit 2-5, Newton, MA 02164

SOLO 3.0 from BMDP
Popular statistics and excellent graphics for the PC.
Quick and easy to use. For business professionals.
researchers, or students. From the leader in statistical
software for over 25 years. Top-notch support.
Satisfaction guaranteed! $199 complete with
graphics. Call today, VISA or MC.
BMDP Statistical Software, Inc.
1440 Sepulveda Blvd., Suite 316, Los Angeles, CA 90025

(213) 479-7799

(617) 965-5660

NCSS
Professional, easy to use, menu-driven
system. Used by over 5,000 researchers.

statistical

5.0 Statistical System - $99
5.1 Graphics (2D 8 3D) - $59
5.3 Power Pac Supplement - $49
5.4 Exp. Design/OC-$49
5.5 Survival Analysis-559

5.8 Forecasting-$69

We accept checks, POs, Visa, MC. Add $3 &h.

NCSS -B

801-546-0445

885 East 400 North, Kaysville UT 84037

nquiry 751.

nquiry 745.

SclentifIc/Engineering/Graphics Libraries
Turbo Pascal, Turbo +MS C, MS Fortran, Basic

(814) 238-3280
nquiry 750.

Why use up 8 meg and 640K just to run a data
step on your PC? Now you can run your data step
code and statistical procs with asystem that takes
only 1meg and 400K (and costs only $399)! Free
information:

nquiry 739.

MINITAB's a PC of cake!
MINITAB's intuitive commands are easy to use and
remember. Features descriptive statistics, regression, time series, chi-square, hi-res graphics, much
more. PC version incl. LOTUS interface, data editor,
network pricing. Call for FREE brochure.

CALL 612-631-2852 Now

nquiry 744.

nquiry 738.

STATISTICS

SCA STATISTICAL SYSTEM
The only statistical software encompassing
Forecasting & Time Series Analysis
Quality and Productivity Improvement
General Statistical Analysis
Available on both DOS and OS/2 operating systems.
Call today for more information

Scientific Computing Associates
4513 Lincoln Ave., Suite 108, Lisle, IL 80532, USA

Phone: (312) 960-1698

FAX: (312) 960-1815

nquiry 746.

nquiry 740.

SOFTWARE/SECURITY
HANDS OFF THE PROGRAM®

STATA

OPERATING SYSTEM SECURITY

State 2.05 Now Available. More statistics, graphics
and an all-new manual. Still only $590. Quantity
Discounts Available. New, lower academic price.
$20 Demo. Call toll-free for more information.

Secures subdIrectories, files, printers and floppies
Keyboard lock - automatic or manual
Log PC boot, program exec, file opens, login/logouts
Prevents DOS FORMAT' and most viruses
Drive A: Boot Protection /Hero Disk Lock
IBM PC or 100% comp. - DOS V304 - $8995 y $375 S/H

SYSTEMS CONSULTING INC.
PO BOX 111209, Pittsburgh, PA 15238

1-800-STATAPC
Computing Resource Center
10801 Nanonal Boulevard, Los Angeles, CA 90064

(702) 588-3737
Opt-Tech Data Processing

PO. Box 678 - Zephyr Cove, NV 89448

DBMS/COPY

HOW TO PROTECT YOUR COMPUTER

CONVERTS YOUR DATA INTO INFORMATION

And Make It Last Longer

Now your favorite 'tat package can access any database.
DBMS/COPY can directly comma any database or spreadsheet ttle
(ORACLE. PARADOX, dBASE, LOTUS etc.) Into any out package
file (SAS, SPS.S. SYSTAT, etc.) and vice versa The PLUS yam,'
allows sorts, selections. and recalculation. $195 30-day guarantee
VISA/PAC/AMEX/PO/COD.

FREE moneysaving literature. What you need to know about UPSuninterruptible power supply. Hoe to get complete protection from
poker line problems web% through 15INA models from the world's
largest manufacturer of single-phase UPS

CONCEPTUAL SOFTWARE INC.

PO Box 280, Necedah, WI 54646
(8081 585-7200 ext. 3737
TOLL FREE (800) 358-5794 ext. 3744
See our Ad on page 459

P.O. Bor 584327, Houston, TX 77258

(713) 667-4222
FAX: (713) 667-3FAX
1-800-STATWOW
nquiry 748.

iquiry 742.

S., Minneapolis, MN 55423
(612) 866-9022

UNINTERRUPTABLE POWER

SOFTWARE/SORT
OPT-TECH SORT/MERGE

6500 Nicollet Ave

nquiry 752.

nquiry 747.

Extremely fast Sort/Merge/Select utility. Run as an
MS-DOS command or CALL as asubroutine Supports most languages and file types including Btrieve
and dBASE. Unlimited file sizes, multiple keys and
much more! MS-DOS e144. OS/2, XENIX, UNIX
$249.

1-800-328-4907

Walonick Associates, Inc.

(213) 470-4341

(412) 963-1824
nquiry 741.

StatPac GoiciTM

StatPac Gold is the award-winning statistics and
forecasting package that delivers. It's fast, flexible,
easy to use and dependable Time-tested and loaded
with features. You be the judge. Get the facts! Call
for your FREE brochure.

Best Power Technology, Inc.

nquiry 753.

UTILITIES

SOFTWARE/VOICE
TURBO WATSON
Turbo Watson is acomplete set of tools for Turbo Pascal to
access all the functions of the WATSON Speech Board. It
is also a high level library of procedures to build voice
response systems in minutes A powerful ANSWERING
MACHINE program is given as sr: example with source code.
ONLY 99$ Canadian. Visa/MC accepted.

ITI Logiciel
1425 Rene-Levesque W. Montreal, Can. H3G 117

(514) 861-5988
Inquiry 743.
444
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Statistical Navigator'
An expert system using Al strategies to help determine
appropriate statistical analysis. Based on your answers,
Statistical Navigator suggests several analyses ranked
by suitability. It explains the analysis and how it fits your
research objectives and assumpbons. Version 1.1-$9995
4s/h. VISA, MC, AMEX, PO, Personal Check accepted.

The Idea Works, Inc.

100 West Brlanvood, Columbia, MO 85203
1-800-537-4888
FAX 314-445-4589
ClubIds USA 114-44S-4564

nquiry 749.

COPY AT TO PC-BRIDGE-IT 3£

"CP1312PC" REUABLY writes 389/E floppies on 1.2 MB omit owing a
elot foreman] herd di/draftees heck-up. Only $7900 o Shi
"BRIDGE-0 35" Is aDEVICE DRIVER supporting Pr 720KE21.44MB
It/ese for PC/3192 '
,
Whorl upgrading DOS/BIOS. Only $3980 y SM
BRICGE4T 35 BUNDLED WITH INTERNAL 1.44MB DRIVE Al'
moo o
viS.NeACJC.00
UPS 13/8

MICROBRIDGE COMPUTERS
655 Sky Way Suite 113, San Carlos, CA 94070

1-418-893-8777(CA)
1-014-845-0818 (CANADA)

nquiry 754.

1-415-593-7875 (FAX)
1-800-523-8777

THE BUYER'S MART
UTILITIES

UTILITIES
SAVE TIME and MONEY

DELTA, the better text file comparison tool. Scrollable
windowed presentations of file or directory comparisons,
with abuilt-in editor window. Ideal for programmers! Requires DOS 2.0 or higher with at least 384K RAM. A
hard disk is recommended. Order now. $79.
DEMO available on our BBS

DuangJan

with the RED Utilities. Programs include: Batch file
compiler speeds batch files. Disk cache speeds
hard and floppy disks. Printer spooler. Path command for data files. Wild card exceptions. Sort
directories. Over 10 more programs. Only $79.95.
Order today! 30-day money-back guarantee. IBM
PC. Visa/MC.

OPENetwork
POWER TOOLS FOR POWER USERS

Bilingual word processor for English and: Armenian,
Bengali, Burmese, Euro/Latin/African, Greek, Gulanati,
Hindi, Khmer, Lao, Punjabi, Russian, Sinhalese, Tamil,
Telugu, Thal, Ukranian, Viet, ... Only $109+65
(foreign + 812 sail. Font editor included. For any IBM
compatibles with dot-matrix & LaserJet printer. Demo
69+51 eh. Visa/MC

MegaChomp Company

The Wenham Software Company

215 Berkely PI (B-1), Brooklyn, NY 11217
718-838-2240

WORD PROCESSING

BBS: 718-838-2239

5 Burley St., 1Menharn, MA 01984

nquiry 755.

3438 Coltman Pie ,Philadelphia, PA 19149-1808

(508) 774.7036

(215) 331-2748

'Inquiry 757.

FAX: (215) 331-4188

Inquiry 760.

WORD PROCESSING
Recover deleted files fast!
Disk Explorer now includes automatic file recovery. You
type in the deleted file's name, Disk Explorer finds and
restores it. Disk Explorer also shove what's really on disk;
view, change or create formats, change a file's status,
change data in any sector. MS-DOS 875 US. Check/Credit
card welcome.

We can read 130 languages
from ArmenIan to Zulu
Use SPOT OCR Software with an image scanner and your
PC to read 130 foreign languages, typed pages, typeset
material, magazines and books into standard text files.
Flagstaff Engineering can provide any OCR solution. Call today to discuss your applicationl

45 Charles St. E. 3rd Fl.
Toronto, Ontario, Canada M4Y 1S2
(416) 961-8243

1120 Kaibab Lane, Flagstaff, AZ 86001
(602) 779-3341
klesterCard—Vtea--Arneecan Express Accepted

QUAID SOFTWARE LIMITED

PC-WrIte 3.0 — Shareware
Fast, full featured word processor for IBM PC Now edits large
files &multiple columns. Also spell check, ma//merge, networking, ASCII, and macros. Easy-to-use, optional menus.
Supports 500 printers incl. lasers. Software, guide and tutorial
on disk: $19. Registration with manual, support newsletter
and 2free updates: 699.

Flagstaff Engineering

90-day money-beck guarantee. VISANC.

QuIcksoft

1-800-888-8088
219 First Ave. N., #224-BYTC, Seattle, WA 98109

Inquiry 758.

AppleWorks 4—› IBM

Hebrew, all European, Scandinavian, plus either Hindi, Punjabi, Bengali, Guiaran, Tamil, Thai, Korean, Viet, or IPA. Fullfeatured multl-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. MCNISA/AMEX

Perfect (keeps formatting), Lotus 1-2-3 (keeps
formulas), and dBase III/IVI Included cable
plugs in serial ports for 19,200 baud transfers.

about the special computer product or service
that you provide belongs in print.

THE BUYER'S MART
can help you reach computer professionals and
produce valuable inquiries for your company!

GAMMA PRODUCTIONS, INC.

Easy menu operation.

Call Brian Higgins for more information

710 Wilshire Blvd., Suite 609, Santa Monica, CA 90401
213/394-8822 Tlx: 5108008273 Gamma Pro SNM

Phone (919)878-7725 for free Info packet.
Sofepoken Co., PO Box 97623, Raleigh, NC 27624
nquiry 756.

603-924-3754

nquiry 759.

BYTE
1987
January
February
March
April

Available

YOUR SALES MESSAGE

FARSI !GREEK !ARABIC !RUSSIAN

CROSS-WORKS transfers both ways between
Apple Ile/11c/lIgs and IBM PC/XT/AT/PS-2 &
compatibles. Exchange AppleWorks with Word-

Issues

Inquiry 761.

May
June
July

BACK
1988

1989

ISSUES

FOR

SALE

Rates (postage and handling included):
1987-'89 BYTE Issues
$6.00*
BYTE 1988 Index
BYTE '83-'84 Index
$4.00
1985 Inside The IBM PCs
BYTE 1985 Index
$4.00
1986 Inside The IBM PCs
BYTE 1986 Index
$4.00
1988 Inside The IBM PCs
Applications Software
*June 1988 (Benchmarks) $3.00
Today Special

$4.00
$4.00
$5.00
$6.00
$4.00

The above prices include postage in the US. Please add $.50 per copy for Canada and
Mexico; and $2.00 per copy to foreign countries (surface delivery). European customers
please refer to Back Issue order form in International Advertising section of book.

Please indicate which issues you would like by checking (v.) the boxes.
Send requests with payment te:
BYTE Back Issues, One Phoenix Mill Lane, Peterborough, NH 03458

August
September

(603) 924-9281
CI Check enclosed

Charge:

D VISA

D MasterCard

Card #

October
November
December
Inside the
IBM PCs
Applications
Software Today

Exp. Date
Signature
Name
Address
City
State

All orders must be prepaid.

Zip
Please allow four weeks for domestic delivery

and twelve weeks for foreign delivery by surface mail.
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Circle 216 on Reader Service Card

eCard

Connectivit

Solutions

2400 bps MODEM
ECONOFAXTM

OR

30 ,DAY FREE TRIAL

MNP-5...CALL

Many low cost modems are faulty or very error prone.... Not ours!!!
PERFORMANCE "I have recently had alot of trouble getting 2400
BAUD MODEMS to work...this one is working perfectly."R.T.,Moreno
Valley CA. SUPPORT "I get the impression that your company,
indeed, bends over backwards to provide service to its customer."
M.F., Selma CA. SUPERIOR TECHNOLOGY...The phone connection
is the main source of data errors. DYNAMIC IMPEDANCE STABILIZATIONTm, DIS 00 (invented by CompuCom) improves signal quality and
reduces these errors by up to 95% compared to a standard modem.
Model 2400 (without DIS) at $95 outperforms the low cost alternatives,
the 24DIS at $119 outperforms the challengers, regardless of cost. IBM
internal, Hayes compatible, made in USA, 6 COM ports, internal
speaker, five year warranty, EasyCom software, dealers inquire. If you
aren't totally satisfied, return within thirty days for afull refund!

CompuCom
Corporation

BYTE MAGAZINE
"Real deaL..worked fine...quite a bargain!'
March'89 p102

CALL (408) 732-4500

Universal
converter;
high capacity 64KB to 1
MB printer
buffer with
parallel /serial input and
output ports.
Frees computer while
doing printing. Converts
data if required. Connects more than 1 computer to more than 1
printer.

MOS
Multi-serial
interface for
IBM or corn.- olcs. Up
to 8 set
.ats. Interconnects co.nputers, modems, printers, plotters,
etc.

MIP
Multi-parallel
input ports for
PC, XT or AT
with 8 ports.
Allows up to
64 external data lines, 24
input/output control lines.

MOP

DCI

DCB

Parallel interInternal
face card for
converter
PC, XT or AT
printer
with up to 4
buffer for
output
ports
IBM
or
compatibles computers.
Connect up to four difBuilt in microprocessor ferent printers or plotters.
frees
computer
while Software selectable.
printing. Serial and paralDCU
lel outpt . Features inUniversal data
clude .sing any type of
converter
printe 'r using 2printers
serial/parallel,
softwa
electable.
parallel/serial.
Completely programable
with software protocol.

MAX-1-CON

Up to 24 serial /parallel
input/output ports.
System capacity :512 KB
RAM with 20 or 40 MB
fast access hard disk.
Basic model comes with
512 KB, 8 input ports
(serial or parallel) and 4
output ports (parallel).
Each port is completely
independent and can use
different speeds, protocols, etc. System status
Ultra high storage ca- display (optional).
pacity suitable for LANs
and multiple stand alone
computers.
Share
or
switch computers, printers •
lotters modems etc

hombre\

Maxcima Corporation

Call today for details

Phone (415) 968-8404
FAX # (415) 968-8390

970 Terra Bella Ave. Bldg. 3
Dealer's inquires welcome

Mountain

View,

CA

94043

(800) 228-6648

Protect Your Copies of

REEL
9-TRACK
GENIUS

II VIE

NOW AVAILABLE: Custom-designed library files or
binders in elegant blue simulated leather stamped in
gold leaf.
Binders—Holds
6 issues, opens
flat for easy
reading.
$9.95 each, two
for $18.95, or
four for $35.95.

OVERLAND DATA will bring
out the GENIUS IN YOU when it
comes to connecting your PC to the
mini/mainframe world. OUR

- Files—Holds 6
issues.
$7.95 each, two
for $14.95, or
four for $27.95.

Order Now!

ENGINEERS DESIGNED the
most successful tape drives,
controllers and software in use
today. Call the experts .. .0DI!
Mail to: Jesse Jones Industries,
Dept. BY, 499 East Erie Ave.,
Philadelphia, PA 19134

•PC/XT/AT/386/PS2 & Compat.
•DOS, XENIX, UNIX, NOVELL
•800, 1600, 3200, & 6250 BPI
•Outstanding Customer Support
•24-hour delivery available on
Cipher, Qualstar, Anritsu & M4

Air

"See us at Comdex #W604 -

nnl
n Overland Data
Li Lin"Experience Makes The Difference"
CALL TODAY AT 1-800-PC-9TRAK!
5600 Kearny Mesa Road • San Diego, CA 92111
TEL: 619/571-5555 • FAX: 619/571-0982

Please send
files;
binders for BYTE magazine.
Enclosed is S
Add Si per file/binder for postage and
handling. Outside U.S.A. add $2.50 per
file/binder (U.S. funds only please).
Charge my: (minimum SIS)
_American Express

_Visa _MasterCard
_Diners Club
Card #

EIJTE

Exp. Date
Signature

CALL TOLL FREE (24 hours):
1-800-972-5858
Name:
Address:

%a Post Nut Box

City:

State.

Zip.

Sanfaroon guaranteed. Penasylvanu tendons add 6% Ides tax.
Alb. S-6 anent rielnery sr de U.S.

‘

Circle 187 on Reader Service Card (DEALERS: 188)

PC Component Headquarters
FALL

SMD

386-25 MHZ

All Systems Include:
Case, Power supply
FD/HD Controller
1.2 MB Drive
101 Keyboard
40 MB Harddrive

25 MHZ 4MB CACHE
ONLY

$2774
Y.E.S. 286-16MHZ

Y.E.S.-Turbo 10 MHZ

1 MB

640K

ONLY

$1174

ONLY

without

-MONTHLY SPECIALS Mono Graphics Printer Card
Paradise EGA Autoswitch
with EGA Monitor
1.44 MB TEAC Floppy
with mounting kit

.$30
400
75

386 SX-16 MHZ
4

MB

ONLY

$1824
Y.E.S. 286-12 MB
1 MB

$409

ONLY

$1024

Hard Disk -

VIDEO OPTIONS
Monochrome
RBG
EGA
VGA

ADD $125
ADD 275
ADD 400
ADD 525

Complete line of Peripherals available -Call for Products not listed

Y.E.S. Systems Corp.

e

44829 Fremont Blvd.
Fremont, CA 94538
(415) 657-4888

All orders shipped UPS—COD or
prepay. PO's are welcome from
universities and qualified
companies.

FAX: (408) 656-0118

Open: Mon.-Sat. 9-7

Pay Less $$ for
more Memory
• SIMM MODULES
AST •APPLE •DELL 310 •EVEREX •PS2 •COMPAQ
1 Meg x8— 10 (Macintosh)
$105.00
1Meg x9— 10
$116.00
1Meg x9— 80
$124.00
PS/2 Model 70 2 Meg Module $495.00
• EXPANSION BOARDS
COMPAQ •PS/2 •HP LASERJET
• MEMORY CHIPS
64K •256K •1MG

• CACHE MEMORY

• INTEL MATH COPROCESSORS — FULL LINE
To place an
order call:

ISC DRIVE REPAIR SPEC
Formatted Cap.

714-855-0411
(FAX) 714-855-8504

Ask for our
FREE catalog!

23552 Commerce Center Drive, Suite L,
Laguna Hills, CA 92653
ESTABLISHED 1985 •LOW, LOW PRICES •VISA
MASTERCARD •SAME DAY SHIPPING •
CORPORATE & SCHOOL P.O.'S WELCOME

Dynamic Electronics

10-19 mb
20-29 mb
30-39 mb
40-49 mb
50-85 mb
86-120 mb
121-150 mb
151-275 mb
276-380 mb

Flat Rate
$99
$125
$150
$175
$210
$275
$325

$425
$495

SPECIAL

SHIPPING YOUR DRIVE

89.10

FOR REPAIR
112.50 Pack your drive carefully and fully
135.00 protected in a sturdy shipping
157.50 box. Include your name, address
189. " and daytime telephone number.
Allow $9 for shipping per drive.

247.50

382.50

WE DO DATA RECOVERY
CALL FOR QUOTE

445.50

FLOPPY 5.25" REPAIR $45

292.50

VAUD THROUGH 6/30/90

TEST & EVALUATION $25

DISC DRIVES LIQUIDATION
XPAT HARD DRIVES
XT/AT FLOPPY DRIVES
ref.
$75
3.5"
720k
new
$105 5 MB
unu.
105
3.5"
1.44mb new
115 10 MB
ref.
159
5.25" ...360k
ref.
49 20 MB
ref.
239
5.25....720k
ref.
59 30 MB
unu.
295
5.25"
1.2mb
ref.
89 42 MB
ref.
595
KITS FOR IBM AT &COMPATIBLES 72 MB
120 MB
new
1295

84 MB
147 MB
230 MB
320 MB

ST506
ESDI
ESDI
ESDI

$695
1395
1695
1995

SCSI HARD DRIVES

20 MB
$225
85 MB
30 MB
265 147 MB
42 MB
295 310 MB
THOUSANDS OF DISC DRIVES IN STOCK
We Feature Technical Support for Everything We Sell
We Specialize in Disc Drives — Ask for Our Brochure

lb

TECHNOLOGIES, INC.

21011 Itasca St., #F Chatsworth, CA 91311

$995
1495
1995

TEL 818 •709 •6400
FAX 818 •341 •2935
TELEX 678953

PC COMPATIBLE
ENGINEERING
Annabooks gives you the hardware, software, and firmware
information you need to design PC-compatible systems faster and better. And you have control of your design from the
ground up -- our firmware and software products include
source code! Plus all the utilities you need.
AT BiosKit: an AT Bios with source code you can modify. With
setup &debug. 380 pages with disk, $199
XT BiosKit: Includes adebug. 270 pages with disk, $99
Intel Wildrard Supplement for XT BiosKit: Includes ASIC setup, turbo
speeds, also useful with many other modern XT
boards. 60
pages with disk, $49
PromKit: Puts anything in Eprom or SRAM; DOS, your code, data,
you name it! With source on disk, $179
SysKit: Here's adebug/monitor you can use even with abrand X
Bios in your desktop. Runs in ROM or TSR in RAM. Includes
source, of course. $69
XT-AT Handbook: The famous pocket-sized book jam-packed with
hardware &software info. $9.95 ea. or 5or more for $5 each.
Software tools: You need MS C&MASM 5.1 for modifying the Kit products.

Mention this ad when you order any publication and get

free XT-AT Handbook by Choisser &Foster! Hurry before we
FREE a
come to our senses and change our minds.

Annabooks

12145 Alta Carmel Ct Suite 250-262
San Diego. California 92128

=
16191 271-9526

Money-back guarantee

STOC .AL\G DISTRIBITOR OF SLIM 0\01 (1ORS

Circle 119 on Reader Service Card

Circle 30 on Reader Service Card
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Now Available...Jameco's NEW
1990 Catalog with 82 pages of
Computer Peripherals, Components & More!

Sperry Monochrome Display Adapter

TEXT

MOTHERBOARDS
20MH: 386
Only $649.95!

• Fully IBM AT Compatible

SAVE
$82.85

ing System Software Included
• Free! QAPLUS Diagnostic
Software included!

•All w/10K RAM
JE3520 Pictured

• Free! WORDSTAR EASY

COMPUTER ACCESSORIES
DF! Handy Scanner
and
3 Button Mice
for IBM PC/)(T/AT
FREE OPE Software
with HS3000'

JE1001
JE1002

Jameco 4.77/8MHz 8088 (PC/XT)
Jameco 4.77/10MHz 8088 (PCOCI')

$89.95
$99.95

JE3005

Jameco Baby 8/12MHz 80286 (AT)

$199.95

JE3010
JE3020

Jameco Baby 8116MHz 80286 (AT)
AMI Baby 16MHz 80386

$299.95

• AMI BIOS ROMs Included

JE3025
JE3026

AMI Baby 20AAHz 80386
AMI Full-Size 25MHz 80386

• Flip-Top Case w/200 Watt

JE3028

AMI Full.Size 33MHz 80386

$1199.95
$1899.95
$2599.95

JE3520
JE3525

Jameco Baby 20MHz 80386
imeco Baby . •-1 , ., •

5649.95
$1299 95

Word Processing Software
Included!
• 2Mb RAM Included,
Expandable to 8Mb
• 8 or 16MHz Operation

Power Supply

The HS3000 oilers afull 4inch
window at 400dpi resolution.
Scan photos, logos, drawings.
etc. Can be used with today's
most popular applications.

• 1.2Mb Disk Drive
• 18.0 Norton SI Rating
• 101-Key (Enhanced) Keyboard
H$3000 Pictured

$189.95
$39.95
2000PI 3-Button ser. Mouse $59.95
Handy Scanner

JE3013

with Dr. Halo Software

JE2011
Pictured

16MHz IBM AT

Shown with VGA Option (not included)
JE2060 Monitor and Adapter Card....$529.95
(See Below)

Compatible

SUPER SONY SALE

$849.95

Kit

AMBER

2 Amber Mom:I-or-le

$99.95

HD55H

14" RGB 640x240

$249.95

TM5154

EGA 1e 720,350

$369.95

JE1059

EGA Monitor &Card

$459.95

TM5156

14" VGA 720x480

$399.95

TM5157

le Multiscan 8000600

$469.95

JE206 0

VGA Mondor 8 Card

$529.95

$999.95

720Kb 3.5" Floppy Drive
•For use with IBM PC/XT/AT and compabecomputers •Double-sided. double density • 135TPI • 160 tracks • Rotation
speed: 30Orpm •Size: 4'W xFD ol'H

IBM COMPATIBLE DISPLAY MONITORS

200131.1 3-Button Ser. Mouse

IBM
Compatible
Cases and
Power Supplies

1974-1989

• Free! DR -DOS Disk Operat-

$12.95

HS3000
DMS200
DMS200S

15"IYE AR

Jameco 16MHz 80286 NEAT
Computer Kit With 2Megabyte RAM

¡SPECIAL! Monochrome Text Card
•IBM PC/XT Compatible
•Use for Text only
•Great for Network
Servers and Dedicated
Work Stations

ANNIVERSARY

MPF11

720Kb Drive
525'Ma,. se K

SMK

$69.95
$14.95

PROTOTYPING PRODUCTS
Jameco Solderless Breadboards
TM5156
Pictured

JAMECO IBM PC/XT/AT COMPATIBLE CARDS
JE1030
Pictured

JE1043

360K/720K/1.2Mb/1.44Mb Floppy D.sk Cooepher Cara T'Cl XIAT

$49.95

JE1050

Monochrome Graphics Card wrParallel Printer Port (PC/XT/AT)

$59.95

JE1052

Color Graphics Card w/ Parallel Printer Pon (PC/XT/AT)

JE1055

EGA Card w/ 256K Video RAM (PC/XT/AT)

$139.95

Gd 500

$49.95

JE1010

Flip-Top Standard PC/XT Case

$39.95

JE1018
JE1030

Slide Baby AT Case
150 watt PC/XT Power Supply

$59.95
$59.95

Orchid 8-Bit VGA Card w/256K Video RAM (PC/XT/AT)

$179.95

JE1032
JE2011

200 watt Etaby AT Power Supply
$89.95
Vertical Case w/300 watt PVT. Supply $279.95

GC1501

Orchid 8/16-Bit VGA Card w/256K Video RAM (PC/XT/AT)

$299.95

JE1060

I/O Card w/ Serial, Game, Printer Port & Real Time Clock (PC/XT)

$59.95

JE2014
JE2019

Flip-Top Baby XT Turbo Case
FhpTp Baby AT Case

JE1062

RS232 Serial Half Card (PC/XT/AT)

$29.95

JE1065

I/0 Card w/ Serial, Game and Parallel Printer Pon (AT)

$59.95

JE1071

Multi I/O Card w/ Controller 8. Monochrome Graphics (PC/XT)

JE1077

Multi I/O Card w/ 360K/720K/1.2Mb/1.44Mb Floppy Controller (AT)

JE1081

2Mb Expanded or Exleoded Memory Care xero./5 on-boardl ,Ar

$69.95
$69.95

Datatronics 2400/1200/300 Baud
Pocket Size Modems
2400 Baud
Pocket-Size
Modem...Only 1
$149.95!

2400P

1200/300 Baud Pocket Size Modem With
ProComm Shareware Software
$89.95
24001200/300 Baud Pocket Size Modem
With ProComm Shareware Software
$149.95

TEST EQUIPMENT

ST225

20Mb Dove only (PC/XT/AT)

ST225XT

20Mb w/Controller (Pcncr)....$269.95

ST225AT

20Mb w/Controller (AT)

$339.95

ST238

30Mb Once only (PC/XT/AT)

$249.95

ST238XT

30Mb w/Controller (PC/n-5299.95

ST238AT

20Mb w/Controller (AT)

ST251-1

40Mb Fast 28ms (Drive °MY) $469.95

ST251XT

40Mb w/Controller (Fc/xT)

$419.95

ST251AT

40Mb w/Controller (AT)

Metex General Specs:
•Handheld, high accuracy
•AC/DC Voltage, AC/DC
Current, Resistance,
Diodes, Continuity, Transistor hFE •Manual ranging w/overload protection
M3650/13 d M4650 only:
•Also measures frequency and capacitance

M3610
M3650
M36508
M4650

$119.95
$74.95
$109.95

$489.95

8088 (PC/XT)
3:1 Interleave

M4650 Pictured

3.5 Digit w/Freq. & Capacitance
Same as M3650 w/Bargraph
4.5 Dig. w/Freq., Capacitance
and Data Hold Switch

$49.95
$69.95
$79.95
$99.95

Part No./
Price

Part No./
Price

Part No./
Price

Pert Nor
Price

1004A27X
$89.95

JE1044
$109.95

80286 (AT)/386
2:1 Interleave

1003VMM1
$129.95

1003VSR1
$149.95

1003VMM2
$149.95

1003VSFt2
$169.95

80286 (AT)/386
1:1 Interleave

1006VMM1
$149, 95

1006VSR1
$169.95

1006VMM2
$169.95

1006VSR2
$189.95

IBM PC/Xiir COMPATIBLE 3.5"/5.25" DISK DRIVES
599.95

356KU

3.5' 1.44Mb (PC/XT/AT)

5.25' 360Kb (PC/XT/AT) Black .... $89.95

JE1021

5.25 - 360Kb (PC/XT/AT) Gray

$89.95

JE1022

525 - 1.2Mb (PC/XT/AT) Gray

$99.95

1355 Shoreway Road
Belmont, CA 94002
24 Hour Order Hotline (415)592-8097
FAX's (415) 592-2503 or (415) 595-2664
Telex 176043 -Ans. Back: Jameco Blmt
IC Data Sheets -50e each
Send $2.00 Postage for a FREE 1990 Catalog
IT,
.1989 Jameco Electronics 11/89
IBM is a registered trademark of
International Business Machines

ELI Hard/Flo

JE1020

$1 00.95

ameco
J
Mali Order Electronics •Worldtride

MasterCard

VISA'

ELECTRONICS

24 Hour Order Hotline (415) 5928097 •The

Price
$4.95
$6.95
$12.95
$17.95
$22.95
S32.95

Jameco IBM PC/XT AT
Compatible Keyboards

ST225XT Pictured

MOM iloditiloppr

M F353 B 35" 720Kb (PC/XT At

400
830
1,360
1,660
2,390
3,220

JE2017
Pictured

RLL Hard

$79.95

3.25 x2.125
6.5 x2.125
6.5 x3.125
6.5 x4.25
6.875 x5.75
7.25 x7.5

Binding
Posts
0
0
2
3
4
4

COWIER ACCESSORIES

$389.95

MOM Hard

XTGEN

JE27

Contact
Points

Your One-Stop Center for
Hard Disk Drive Needs!

HARD & HARD/FLOPPY DISK CONTROLLERS
Computer
Type

3.5 Digit Multimeter

$224.95

JE24
Dim.

w'

JE23
JE24
JE25
JE26
JE27

Seagate 60Mb, 80Mb &120Mb Hard Disk Drives Also Available!

Metex Digital MUltimeters

M4650 only:
•Data Hold Switch
•4.5 Digit

No.
JE21

SEAGATE HALF-HEIGHT HARD DISK DRIVES

2400P
Pictured
1200P

JE23
Part

JE 1022
PIctured

JE2015

84-Key Standard AT Layout

$59.95

JE1016

101-Key Enhanced Layout

$69.95

JE2016

III -Key Enhanced wiSolar Calculator

$79.95

JE2017

104-Key Enhanced wrFrackball

$99.95

Colorado Memory 40Mb Tape
Back-Up for IBM PC/XT/AT
DJ10 40M0 Tape Back-Up and Tape.... $299.95
TB40
40Mb Tape Carbidge
$24.95
21035
21398
22453
270645
270646
270647

$14.95
$19.95
$21.95

Sams TL Cookbook (881
Sams CMOS Cookbook (88)
Sarna Op-Amp Cookbook (88)

Intel 8-be Controller Hndbk. (89) 419.95
Intel 16-bit Controller Hndbk. (891

$19.95

Intel 32-bit Controller Hndbk. (89) $19.95
400026 NSC Linear Data Book Vol. 11891.$19.95
400015 NSC Linear Data Book Vol. 2 (89).$11.95
400104 NSC Linear Data Book Vol. 3 1891.$1

ICM89

1989 IC Master (3 Volume Set)

1.95
..$119.95

$25.00 Minimum Order -U.S. Funds Only
CA Residents Add 6%, 6.5% or 7% Sales Tax
Shipping -Add 5% plus $1.50 Insurance
(May vary according to weight and shipping method)
Terms: Prices subject to change without notice.
We are not responsible for typographical errors.
We reserve the right to substitute manufacturers.
Items subject to availability and prior sale.
Products pictured may only be representative.
Complete fist of terms/warranties is available upon request.

Following Phone Lines Are Available From 7AM -5PM PST.:

•Customer Service (415) 592-8121 •Technical Assistance (415) 592-9990 •Credit Department (415) 592-9983 •All Other Inquiries (415) 592-7108

Circle 186 on Reader Service Card
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Circle 264 on Reader Service Card

CObEUE ODE NEW LOWER PLC[
PCI-286-12
•80286-12
.1.2 MB Floppy Drive
•640K RAM
•Serial /Parallel /Game
•101-Key Enhanced Key Board
•SI= 13.3 (1 Wait)
SI = 15.2 (0 Wait $100 Option)
•6/12 MHz Key Bcard Switchable
•WA2 HD & FD Controller
•80287 SOCKET
•200W POWER SUPPLY

AND OUMEEOE C/11Mf
•80286-12 CPU
•SI = 13.3
•31
/
2 FD 1.44 MB
•20 MB HD ST-138
•LCD Screen (640 X 400)
•I/O Card Parallel/SeriaVGame
•6a0K RAM

$1095
VGA COLOR SYSTEM
•WNGA Card & Monitor
•20 MB Hard Disk

$1580

PCI-386-20
•80386-20
•W/40 MB HD
Mono System $1795
VGA
$2295

EGA COLOR SYSTEM
•W/EGA Card +Monitor
•20 MB Hard Disk

•CPU 80286-20
•SI = 23

$1480

CRT-PORTABLE-286 _ __$1249

•12 MHZ SI = 13.3 (Option $50.00)
•16 MHZ SI= 18 (Option $250.00)
•640K RAM
•LCD Screen 640 X 200
(Option 640 X 400 $180.00)
•Super Twist & Back Lighting
•86 Key Board
•External /Parallel /Game
•1.2 MB Floppy drive
•20 MB Hard Disk
•80287 Socket
•200 W Power Supply
•Side 15 'b." X 9 1/
2"X Ir
•23 LBS

LCD-386-16 — —
•80386-16 MHZ
•40 MB Hard Disk
•80387 Socket

•Compaq Type
•80286 (10 MHz or 12 MHz)
• 12 MHz SI = 13.3 (Option $50.)
• 16 MHz SI= 18 (Option $250)
•One 1.2 MB Floppy Drive
•200 W Power Supply
•TTL Disply 9" Amber
•AT Key Board
•Serial /Parallel /Game
•WA2 HD & FD Controller
•20 MB Hard Disk

_ $2095

LCD-386-20 ___ $2195
•80386-20 MHZ
•40 MB Hard Disk
•80387 Socket

CRT-386-16

$1795

CRT-386-20

$1895

•80386-16

(818) 571-5548 (Technical

PACIFIC COMPUTER
702 S. Del Mar Ave., #B,
San Gabriel, California 91776
(FAX) 818-286-8662

$1995

GAS PLASMA 286-20

LCD-286-10 PORTABLE _ _ _ $1349
•10 MHZ 80286 SI =10.3

PCI

1

GAS PLASMA 286-12 ___$1895

MONO SYSTEM
•W/Mono Monitor
•20 MB Hard Disk

support)

(800) 421-1102 (IN CA) ORDER ONLY
(800) 346-7207 (OUT CA)

Mon -Sat
9:00 AM -6:00 PM
'ALL SYSTEMS COME WITH ONE YEAR PARTS & LABOR WARRANTY

IIT's 287 Coprocessor
• Twice the speed of Intel's 80287 -10 Mhz
• 100% Intel Compatible

• CMOS/NMOS Compatible

• Lower power for your laptop
IIT-2C87/INTEL 80287 BENCHMARK
0APLUS V2.65

n

,

IT -2C 87

INTEL

80287

Comparison of ITT-2C87
and Intel 80287 in typical
80286 PC/AT machines.
In each system other than
Sy st "D" the benchmark
was first run with the
Intel 80287 and then rerun with the IIT-2C87 in

H
E

S

E

the socket with no other
changes to the system.
(Note that in system "D"
the coprocessor was set
to 20 Mhz and the Intel
80287 was not run.)

S

SYST

o
N

SYST"A"

SYST"B"

SYST""

SYST"D"

A
B
C
D

MICRO CLK COPRO CLK
16
20
20
20

Mhz
Mhz
Mhz
Mhz

10 Mhz
8 Mhz
6 Mhz
20 Mhz

PSI
2005 Hamilton Ave. #220
San Jose, CA 95125
800-622-1722
408-559-8544
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Circle 287 on Reader Service Card

A-BUS

120C

Classroom to advancedinclustrial applications.
Be aWizard in your Lab, Factory, College, Home...
It used to be difficult and costly to do process control, robotics, data
acquisition, monitoring and sensing with your computer. Now the
low-cost A-BUS system makes it easy to do almost any project you
can imagine.
Versatilit, A-BUS cards handle most interfacing, from on/off
switching, to reading temperatures, to moving robot arms, to
counting events, to sensing switches...
Adaptability. The A-BUS is modular, allowing expansion well
beyond your needs. It works with almost any computer, or even as a
remote data station with the new serial adapters.
Simplicity. You can start using the A-BUS in minutes. It's
easy to connect, and software is abreeze to write in any language.
Reliability. Careful design and rugged construction make the
A-BUS the first choice in specialized I/O.
An A-BUS system consists of: An A-BUS adapter plugged
into your computer - Acable to connect the adapter to 1or 2
A-BUS function cards. - The same cable will also fit an A-BUS
Motherboard for expansion to up to 25 cards in any combination.

REMOTE A-BUS! Use the new Serial (RS-232) Adapter or
Processor to control any A-BUS system. Cards can be up to 500 ft
away using phone type cable, or off premises using amodem. Call or
send for the new A-BUS Catalog which covers all the products.
NEW:

Important
All A-BUS Systems: ICome assembled and tested • Include detailed manuals with schematics
and programming examples • Can be used with almost any language (BASIC, Pascal. C.
assembler, etc.) using simple 111* and 'OUT' commands (PEEK and POKE on some computers)
•Can grow to 25 cards (in any combination) per adapter •Provide jumper selectable addressing
on each card • Require asingle loiv cost unregulated 12V power supply • Are usually shipped
from stock (Overnight service is available.)

Inputs, Outputs, etc.
Analog Input: eanalog

inputs. 0-5.1V in 20mV steps (8 bits).
0-1COV range possible. 7500 conversions/second. AD-142: $142

12 Bit Ato D:

Analog to digital converter. Input range -4V to
+4V, expandable to 100V. On-board amplifier. Resolution ImV.
Conversion time 130ms. 1channel. (Expand to 8channels with the
RE-156 card.)
AN-146: $153

Relay Card: 8indrvidualty controlled industrial relays each with
status LED's (3A at 120VAC contacts, SPST).
RE-140: $142
Reed Relay Card:

8reed relays (20rnA at 60V0c. sPsT).
lndvidually controlled and latched, with status LEDs.RE-156: $109

About Alpha Products
Founded in 1976 for the purpose of developing low cost 00 devices for personal computers. Alpha
has grown to serve over 70000 customers in over 60 countries. A-BUS users include many of the
Fortune 500 (IBM, Hewlett-Packard. Tandy. Bell Labs. GM...) as well as roost major universities.
A-BUS products are U.S. designed. U.S. built and serviced worldwide.
Overseas distributors: England: Caldy Science Assoc. Ltd., Merseyside. 051 342 7033.
Australia: Brumby Technologies Pty. Ltd.. NSW, 759 1638. France: Coserm. Rungis, 46 86 64 75

Motion Control

A—BUS Adapters

Smart Quad Stepper Controller: The »an finest.

0
-Can

On board microprocessor controls four motors simultaneously.
Uses simple English commands like MOVE ARM 10.2 (INCHES)
LEFT. For each axis, you control coordinates (absolute or relative). ramping, speed, units, scale factors. etc. Many inputs for limit
switches, etc. On the fly reporting of speed. position... Built in
drivers for small motors (such as MO-103 or 105). SC-149: $299
Options: *: 5amp/phase power booster for 1motor: PD-123: $49
0- Remote leach keypad for direct motor control: RC-121: $54

DIA converter: 4Channel

8Bit DIA converter with output
amplifiers and separate adjustable references.
DA-147: $149

Serial Processor: same as above plus built in BASIC for (Arm monitoring, logging, decision making, etc.
SP-127: $189

Powerful clock/calendar. Battery backup.
Timing to 1/100 sec. Alarm relay. LED and boner.
CL-144: $98
which is stored on the board.

A-BUS PrototypIng card:
I.Cs. With power &ground bus.

4x4.5" card. WM accept up to 10
PR-152: $16

Counter Timer: Three 16 bit counters/timers. Use separately or
cascade for
(48 bet) counts.
CT-150: $132

Call our application engineers to discuss your project

Use SA-129 or SP-127 with modems for remote data acquisition.
Alarge A-BUS system with two Motherboards
Adapter in the foreground plugs into PCXTAT type slot

Motherboard:

Stepper Driver Kit:

For experimenting with stepper motors.
Includes 2MO-103 motors and aST-143 dual driver PA-181: $99

Stepper Motors:

(4 phase, unipolar)
MO-103: 21/e dia. 1
4 'shalt 7.5°/step, 12V. 5oz-in torque.
/
MO-104: 2' dia. I/4' shaft. 1.8°/step. 5V. 60 oz-in torque.
MO-105: 1.7 square 2' shaft 3.75°/step. 12V. 6oz-in.

Ordering Information: We accept Visa Mastercard, Checks, and M.O. C.O.D. is $4 extra.
Purchase orders are subject to credit approval. CT residents add 7.5% sales tax.
Shipping: $4 per order (usually UPS ground). UPS 2nd Day As: $4 extra Next Day service
available. Canada: $6 per order (Airmail). Outside LIS and Canada: And 10% of order total.
Circle 22 on Reader Service Card

AR

AR-138: $49

To connect additional sA-129/A-BUS systems to
asingle RS232 serial port (max 16 nodes).
SN-128: $49

Clock with Alarm:

tone is converted into a
number
PH-145: $87

569
$52
$48
$76
$75
AR: 1
13
32
1::
ses49

Serial Node:

8outputs: 250mA at 12V. Drive relays,
solenoids, stepper motors, lamps. etc.
ST-143: $78

Each

AR-133:
AR-134:
AR-139:
AR-136:
AR-135:

Serial Adapter: Connect A-BUS systems to any RS-232 port
Allows up to 5C011from computer to A-BUS.
SA-129: $149

Input can be 5to toov
IN-141: $65

Digital Output Driver:

Touch Tone Decoder:

IBM PC/XT/AT &compatibles. use. one re Of le% ea
Apple 11,11+,11e
wry de Wide
Commodore 64,128 Hugs Ire bersion Pon on bock
TRS-80 k4odel 102200 ties 40 pin 'System bra'.
Model 103 (Tandy portable) %pi ink, Pocket on Ocent.
TRS -80 Model 3.4.40 Y-Cable »Jade t50 pin bus used
Tps-80 modei p
m i,
r
e.
Tandy Color Computers Rs FM dd. IdullIpek YCabie

Necessary to connect any parallel adapter to
one A-BUS card or to first motherboard. 50 pin. 3ft. CA-163: $24
Special Cable for two A-BUS cards
CA-162: $34

Connect 24 input or output signala (ra offiv
levels or switches). Variety of modes. (Uses 8255A) DG-148: $72
voltage levels or switch closures.

A-BUS Parallel Adapters for:

A-BUS Cable:

24 line fil I/O:

Digital Input: 8opticalty isolated inputs.

address 64 ports and control up to 25 A-BUS cards.
1
0: Require one cable. Motherboard required for more than 2cards.

$15
s46
$15

Holds up to 5A-BUS cards in sturdy aluminum
frame with card guides. Asixth connector allows (using cables CA161: $12) additional Motherboards to be added.
MB-120: $108

Power Supply:

Power pack for up to 4cards.$12 PS-126:

Complete Catalog Available

For Orders and Info call (203) 656-1806
Weekdays from 9to 5EST or FAX 203 656-0756

Áj ALPHA Li2Ruuclog
3 Soma Indusffies Company

242-8 West Avenue, Darien, CT 06820
NOVEMBER 1989 • BYTE
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Circle 10 on Reader 5ervice Card

THIRD COAST
TECHNOLOGIES,

INC.

,. -. -.: -.,-: _.
W4-a.
__:.....
Introducing...

First Time Ever
URXTM
FAULT TOLERANCE

EZ-ROUTE VERSION II

12,000 SAMPLES/SEC
for IBM PC, XT & AT
SINGLE PIECE PRICE
SCHEMATIC TO PCLAYOUT $500
INCLUDES AUTO ROUTER
EZ-ROUTE Version II from AMS for IBM PC PS/2 and Compatibles is an integrated CAE System which supports 256
layers. trace wdth from 0.001 inch to 0.255 inch, flexible
grid. SMD components and outputs en Penalotters as well
as Photo pletter. and printers
Schematic Capture $100. PCB Layout $250. Arto Router 5250

FREE EVALUATION PACKAGE
30 DAIS MONEY BACK GUARANTEE
1-800 972-3733 or 13051 975 9515
ADVANCED MICROCOMPUTER SYSTEMS, INC.
1321 NW 55 Place- Ft. Lauderdale, FL 33309

Circle 269 on Reader Service Card

(N.scxoPtc‘
SEAGAITE

•CPU:

80386 at 20, 25, 33 Wiz.

•Power Supplies: Dual-fault tolerant
350 watt each • 110 or 220V UPS
connections and rear panel removal,
thermal overload sensors, front panel
indicators, audible alarm.
•Enclosure: all metal tower with 17 1/2
height peripheral bays.
•Hard Disk Systems: ESDI 106MBytes,
2.4 GBytes, 71000KB/Sec. caching
subsystem.
•Tape Storage Systems: 60 MB to 2.3
GB
•Floppy Disk Drives: High Density 1.2
MB dual-speed.
•I/O: Internal and external SCSI connections
• RS-232C:

Intelligent Serial, 38.4 K

band, 128 ports maximum.
•LAN:

Ethernet (thick or thin).

219 N. Milwaukee Street
Milwaukee, WI 53202
(414) 272-4220
Fax: (414) 272-1338

452
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LAWSON LABS, INC.
5700 RAIBE ROAD
COLUMBIA FALLS, MT 59912

Circle 201 on Reader Service Card

New EPROM Programmer

FAX

ST-225 KIT
ST-238 KIT
ST-251-0
ST-251-1

$220 Toshiba 3300
.$798
$255 Toshiba 30600..$1035
$311 Panafax F100 ...$835
$327 Sharp UX
$817

OTHERS
KEYBOARD 102 AT STYLE
$35
' KEYBOARD 102 AT STYLE W/CLICK
$44
HAND SCANNER D.F.I. HS3000 PLUS
$171
HAND SCANNER LOGITECH
$169
SERIAL MOUSE LOGITECH
$67
BUS MOLSE LOGITECH
$72
MOUSE D.F.I.3. BUTTONS W/SOFTWARE
$37
MOUSE DF.1.3. BUTTONS NO SOFTWARE $31
10 pieces or more, except fax,
all prod-lets are 100% IBM compatible
Check for more items.
1-800-683.2255
Nagan Corporation

Tel: (305) 477-3929

8021 NM. 14th St.

Fax: (305) 477-4326

Miami, FL 33123

TLX: 159292NAGAN UT

Circle 245 on Reader Service Card

THE GENERAL STORE
RENIL UPERPOS FiTEM

The premier sistem for retail store management.
Supports cash drawers, barcode readers, receipt
printers, customer displays, digital scales and
complete online credit card authorization. Controls
all types of retal stores both hardgoods and apparel
with complete size/color matrix management and
reporting. Easy to Install and use. Field proven for
speed and rellability.
Provides all the features
needed for today's retail merchant at a price far
below comparable systems. Demo system available.

rte
•

2101 Webster St.
Suite 1700
Oakland, CA 94612
(415) 446-7888
Fax: (415) 446-7887

$475
We manufacture a broad line
of data acquisition and control
hardware and software for Apple
and IBM computers.
Call for quotes on custom
hardware or complete systems

800-321-5355 or 406-387-5355

OFFERED IN A SUPER-MICRO
COMPUTER PLATFORM

Ultra-reliability in amicroframe.
Audible alarm system. Front
panel removal and insertion of
all peripherals while system is
running. Maintenance requires
no tools.

16-BIT RESOLUTION
ANALOG-TO-DIGITAL
CONVERTER

Accounts Receivable
Point of Sale
Inventory Control
ccounts Payable
POINT
01
General Ledger
5A1E
Mailing List

At $495, Wintek's Universal EPROM Programmer is a los -cost and versatile tool for
most industry -standard
EPROMs (2716-27256). Since it can operate
with an IBM PC, as well as stand-alone, the
Programmer is ideal for use with PC-based
microcomputer development software.
Credit cards are welcome.
programming

Wintek Corporation
1801 South St., Lafayette, IN 47904
(800) 742-6809 or (317) 742-8428

Circle 380 on Reader Service Card

Advertise your
computer products
through
BYTE BITS
(2" x3" ads)
For more information
call Mark Stone at
603-924-6830

...Multiuser/Netwoot Ready...

$995 Complete system

Dealer inoui.es invited.

Crichlow Data Sciences, Inc.
(804) 471-05001

P.O. Bor 6420 - Virginia Beach, VA 23456
Circle 97 on Reader Service Card

One Phoenix Mill Lane
Peterborough, NH 03458
Circle 63 on Reader Service Card

Circle 116 on Reader Service Card

STAND-ALONE UNIVERSAL
PLD PROGRAMMER
Costs Less, Performs More

LOW COST, RELIABLE

EPROM
PROGRAMMER

Author,. 0..0.r

514

Magnel.

0.1••.n

D

D

1Year
Warranty
3

Palpro-2x - is an intelligent programmer
supporting PLDs from awide variety of sources.
Works with any PC or computer using aserial
port. FREE one year device update and warranty.
Price $795.00.

LOGICAL
NEI/ICES.

INC

1201 N.W. 65th Place
Ft Lauderdale, FL 33309
(305) 491-7404

1-800-331-7766

Circle 205 on Reader Service Card
(DEALERS: 206)

8051 SBC
Single

Board

Operates stand-alone or PC based.
ShooterTM, an intelligent EPROM
programmer, uses serial port for
communications. No modules to buy.
Now includes 512K buffer; $395 price
includes cable, software and manual.

$99 Zte
y
mi

LOGICAL

1201 NW 65th Place
Ft Lauderdale, FL 33309
305-974-0967

1-800-331-7766

Circle 207 on Reader Service Card
(DEALERS: 208)

Turn your old XT/AT
into a WARPSPEED/386
386SX Motherlioard

Computer

$ 375.00

FEATURES: 8031, RAM and ROM Sockets,
8 bit I/0. RS 232 port, optional UART, and
Expansion Bus. Size: 3.5 x 6.0, I-5Vdc only.

1„;

s

D

Board

8031 ICE

Dysan
r

3.5 DS

915
PE
BOX

include: disassembly, trace, breakpoints,
alter register/memory, and load Intel Hex file.
8051 Simulator Program
$99
IBM PC/XT/AT Software simulation of 8051 µC.
▪
•

HiTech Equipment Corporation
9400 Activity Road
San Diego, CA 92126

(619)

566-1892

Circle 167 on Reader Service Card

Add
some FUN
ilki=lto your PC!
EYE-GARD is agreat novelty for your home or
office! The EYE-GARD vision sensor detects
anyone simply walking up to your PC. Then it ...
... displays any PCX-format picture.
... displays any message YOU choose.
... plays music or sound effects.
... requests apassword before letting anyone
use your PC.
EYE -GARD can even run other programs It is
perfect for sales or software demos!
EYE -GARD runs on all IBM-compatible
computers. Comes with EYE-GARD
sensor, software, sound and picture files.
EYE-GARD is agreat gift for you ... or anyone!
..who uses personal computers.
FlOCUS RESEARCH
P.O. Box 140005
Dallas, TX 75214
(214)826-3353

Order NOW for Chnstrras!

Only $19.95
(plus $3.50 p/h)

VISA/MasterCard Accepted

Circle 139 on Reader Service Card

• Intel 16 MH, 80386 SX CPU
• Socket for Intel 80387 SX Coprocesaor
• Shadow RAM Support
• 8Expansion Slots 6-16 bit,. 2-8 bits
• I/O Speed at 8MIL to use existing cards
• Interleave wilMb RAM
• Fully AT Compatible

386/20 w/OK
386/25 w/OK
386/25 Cache

$ 575.00
$ 725.00
$1195.00

Wofflenoteret
1(800) 627-6998
Circle 168 on Reader Service Card

AVPROM 4

40
6

5 14" DS

K E I
E
>

3.5 HD

5 1,4" HD

10

$199

lower price. It assists in integration, debug and
test phases of development. Commands

25l 5H

l'IH
BI)\

$199

Our emulator provides most of the features of
an 8031 In-Circuit-Emulator at a significantly

1,2
-HO

95

OPTIONS: 8032, CMOS, 18 MHz, NV Memory,
Monitor Firmware and High Level Languages.
Development

3

95

PEP

BOX

SER
TONER
•HP LaserJet 2& 2D
*CANON 2
•HP LaserJet Plus & 500+
*CANON LPB
*APPLE LaserWriter

8411

Ricoh Toner Kit 80 "CALL",
Ricoh OPC 80,81-150 s139 9
Qume Toner
KYOCERA F1000A,F1010
BROTHER LP 10
UNISYS 37

$295
For IBM-PC's &compatibles, menu-driven
AVPROM programs
EPROMs up to 8x
faster than serially.
connected units (20
sec. for 2764). ,

_
r
5

•Programs 2716
thru 27512A.
•4- and 10 socket
gang versions too.
Call for prices.

Delaware

For complete
specs, free 32 pg.
development tool
catalog, call

Oklahoma

811 -44I-8511.
or 207-236-9055

AW)CET
SYSTEMS, INC.'

1-800-451-1849

PO BOX 10247,

WILMINGTON, DE. 19850

1-800-654.4058

P.O. BOX 1674,

Nevada

BETHANY, OK. 73008

1-800-621-6221

PO BOX 12396,

LAS VEGAS, NV. 89112

fsirrilmurn order $2(MJ N., 3urcffarge
W;if
MasterCard 'COD orders add S3O_G. Surface
Shipping UPS add $491D per 100 for 31
2 "or 51
/
4.
add $4139 per 100 for
US Mall delivery add
:• 9% "Prices subject to change without Notice':
[1111601CoNj

120 Union St., Rockport, ME 04856
Circle 47 on Reader Service Card

NOVEMBER 1989 • BYTE

453

Circle 96 on Reader Service Card

VOICE MASTER KEY
VOICE RECOGNITION
SYSTEM
FOR PO/COMPATIBLES &
TANDY 1000 SERIES

of Discounting
Computers, FAX
& Cellular Phones

A FULL FEATURED VOICE I/O SYSTEM
GIVE A NEW DIMENSION TO PERSONAL COMPUTING. ..The amazing Voice Master Key System adds
voice recognition to just about any program or
application. Voice command up to 256 keyboard macros
from within CAD, desktop publishing, word processing, spread sheet, or game programs. Fully TSR and
occupies less than 64K Instant response time and high
recognition accuracy. Voice recognition tool-box utilities are included. A genuine productivity enhancer!
SPEECH RECORDING SOFTWARE. Digitally record
your own speech, sound, or music to put into your own
software programs. Software provides sampling rate
variations, graphics-based editing, and data compression utilities. Create software sound files you can add
to macros for voice recognition verification response. A
complete, superior speech and sound development tool.

Rae° fhaek"

Tandy"

SCO

ORDER HOTLINE: (503) 342-1271
Monday-Friday, RAM to 5PM Pacific Time
Visa/MasterCard, company checks, money orders,
CODs (with prior approval) accepted. Personal checks
subject to 3 week shipp ng delay. Specify computer
type and disk format (3 1
/" or 51
2
/") when ordering.
4
Add $5 shipping charge for delivery in USA and
Canada. Foreign inquiries contact Covox for C & F
quotes. 30DAY MONEY BACK GUARANTEE IF NOT
COMPLETELY SATISFIED. ONE YEAR WARRANTY
ON HARDWARE.

PO Box 596 Pittsburg KS 66762
800/292-1160 316/231-6647

Circle 213 on Reader Service Card

Circle 95 on Reader Service Card

EZ-WRITER

Terminal Emulation

(E)EPROM MultiprogrammerTM

DATA 1/0 212* Performance

TEK 4105/4010I
A

$995
•

INC.. 675-D Conger St

Eugene 0-egon 97402
U.S.A.
TE L 503-342-1271.
X, 503-342-128

454

BYTE • NOVEMBER 1989

ill
À

A

‘4

4

•• •Diversified Computer Systems, Inc.
3775 Irts Avenue, Suite IA
Bouldef, CO 80301 (303)447-9251
FAX 303 447-1406

in Florida (407) 994-3520
Fax (4071 994-3615
ed trademark of DATA 1.0 Corporateon

Irartprrue. VIM VT??))

Circle 64 on Reader Service Card

DFC i51w,.

F^Fr,,,,

Circle 117 on Reader Service Card

1

9-Track Tape Subsystem
for the IBM PC/XT/AT

SIMMS
1MB X 9-80/10ONS
256K X 9-80/10ONS
1Mbit, 41256, 4164, 41464
Get The Memory You Need
At The Price You've Waited For.

FAST SERVICE
' LOWEST PRICES IN USA
Now you can exchange data files between
your IBM PC and any mainframe or minicomputer using IBM compatible 1600 or 6250
BPI 9-Track tape. System can also be used for
disk backup. Transfer rate is up to 4
megabytes per minute on PCs and compatibles. Subsystems include 7" or 10 1
/"
2
streaming tape drive, tape coupler card and
DOS compatible software. For more information, call us today!

914-565-7080
C.O.D.

M/C

VOWMEDiSCOUNTS AVAILABLE
CALL TODAY FOR LOW PRICE QUOTE
DELTA COMPUTING TECH. CORP.
292 North Plank Rd.
Via L Landucci No 26
ifili
1:63:Iree
n;..e
lott4a
5
ly
teve) ,
J
,
r
i
r NY712550

CCIVOX

•

•VT220, VT102 emulation
•File transfer
•132 column modes
•Color support
•Hot key

1-800-523-1565
..A 1A

•Tektronix 4105
•Tektronix 4010/4014
•
•VT220, VT102
*
•Picture files
•VGA and EGA support
•High resolution hardcopy

VT220

• Supports
(E)EPROMs
up to 40-pins.
• Stand-alone or Remote
• 40-pin Micros Opt.
• SET/GANG 4(E)EPROMs Opt.
• Parallel port for Fast Up/Down Load.
• 256K bytes, expandable to 16 megabits

13

• External trigger input option

Control Vision Ne ., •

Toll Free 800 -231 -3680

Only

• 16 Meg. color palette out (DV-02)

DV-02 8-bit 256 gray levels. $849
DV-03 6-bit 64 gray levels. .$549
VISA/MC Demo disk available

22511 Katy Fwy.
Katy (Houston), TX 77450
1-713-392-0747 FAX (713) 574-4567

VISA
CALL OR WRITE FOR FREE PRODUCT CATALOG

•256 x 240 resolution

•Complete with software & library

Id MARYMFIC INDUSTRIES INC

100% USA
Made

ONLY $8995 FOR TANDY 1000 SLITL MODELS—
SOFTWARE PACKAGE ONLY.
Requires Tandy Brand Electret microphone.

•Composite video in/out

• PC/XT/AT compatible

will meet or beat...
GUARANTEED LOWEST PRIC
We

For

ONLY $149.95 COMPLETE

• Dual camera inputs

• Digitize/display at frame speed

SOFTWARE CONVERSION CODES. . .The Voice
Master Key System operates agrowing list of third
party talking software titles using synthesized phonetics (text-to-speech) or digitized PCM, ADPCM, and
CVSDM encoded sound files. Voice Master Key System
does It all!

EVERYTHING INCLUDED.
.Voice Master Key
System consists of aplug-in card, durable lightweight
microphone headset, sottware, and manual. Card fits
any available slot. External ports consist of mic inputs
and volume controlled output sockets. High quality
throughout, easy and fun to use.

IMAGING CARD

Olt MARYMFIC

J

FAX 914-565-7082

P1JRLSTRRe

FAX 39 55 686 942

UPGRADE YOUR
386 TODAY!!

Circle 108 on Reader Service Card

t

9621 Irondale Ave., Chatsworth, CA 91311
Telephone: (818) 882-5822
Circle 304 on Reader Service Card

We've Built Our Reputation on These Factors for 10 Very Successful Years.
CLONE 386

CLONE 286

$1999

$1279

20MH3, 32MB HARD DRIVE, 1MB 0 WAIT
RAM, AND 14" MONOCHROME MONITOR.
H. 1MB RAM, base eystem
114, 1MB RAM, 32K esche, bina syslwn
Ho, 1MB RAM, 32K cacha, base system
Hz, IMEI RAM, 32K cache, base sysIwn

CLONE VALUE CHART

I2M313, 32MB HARD DRIVE, 1MB 0WAIT
RAM, AND 12" MONOCHROME MONITOR.

s1499
1786
2094
.. 2729

1291H3, 1MB RAM, base system

s

784

Clone 386 20MHz monochrome system pictured.

• 1Parallel, 1Senal, 1Joystock Pod
• 200 Watt Power Supply
• 80287 Mao" Coprocessor Socket
• On-board Clock/Cal w/Battery Backup
• 8 Expansoon Slots
• Setup Utolity on ROM
• System Reset Switch on Front Panel
• CPU Speed Switchable
• Fully Expandable to
04/OMS.
• FCC Cerlolled
• Novell Compatible
• One Year Pads 8 Labor Warranty
• Complote Software Package including
PC-Wrote •°Modern -ExpressCalc
AutoMenu -HorneBase -MoneyMester
Fondes -Nard Disk Cache -Clone
Utolotoes

SERVICE AFTER THE SALE!

FAST DELIVERY!

Your Clone equipment will be promptly and

Clone Computers are custorn-rnanufactured
to their buyers' specif 'cations, burned-in
and shipped within one week of their order,
in most instances.

NO ORPHANED CUSTOMERS
Ve have been supplying our customers with high quality
lardware and software since 1980. Weenjoy an excellent
nclustry-wide reputation built on providing top quality
fast delivery.

$7613

1890

2013

low

price,

Our customers

expert

expect and

eceive no less.

14'
'MONOCHROME

la"
BOA COLOR

14"
VGA COLOR

$1999

$2393

$2518

20MHs CPU, 32K CACHE,
32MB ,40MS SEAGATE 140

2299

2193

2818

25MHs CPU, 32K CACHE.
32MB 40MS SEAGATE MD

2604

2998

3121

33MHE CPU, 32K CACHE,
32MB 40MS SEAGATE 140

3240

3034

3757

4r:su e:MM

(Tour Chooce)
• 101 Key Enhanced Keyboard

expertly serviced by our specially trained,
knowledgeable lechnicians who know what
they are doing

ervice and

$1690

1479

14"
VGA COLOR

Add $20 for "Click/Tactile" 1 1-key Keyboard.
Add $20 for 14" Monochrorn Mondor.

CLONE 288 STANDARD FEATURES:
• 161B Fast 0 Watt State RAM
• High Performance t IInterleave. 800
Kb/sec 2 Floppy/2 Hard Disk Controller
• 12M 525" or 144M 35" Floppy Drive

guarantee,

$1279

16MHz CPU,TE
32MB
HD
IONS SEAGA

CLONE 386

get a rock-solid one year guarantee on
s and labor, plus a 30 day money-back
st action Assurance guarantee (except
ioftware and shipping).

a no-risk

ZAIS
SUAVar
Il

WoM 1.-1305. 33or 401 ane
GWBASIC 579 or 599 Extra

,TISFACTION GUARANTEED!

nerchandise,

14"
EGA COLOR

983

16MHs, 1MB RAM, base system

WIth 145-005 - 33 or 401 end
OWBASIC 579 or 5. Extra
/NE 3138 STANDARD FEATURES:
muons. 80386 -20/25/33 CPU's
IB Fast 0Watt StateRAM (32K Cache on some
>des. see chart)
ph Performance 1 1Interleave. 800 Kb/sec
•loppy/2 HD Controller
1M 5 25" or 144M 35" Floppy Drive
Our ChOiCe)
1Key "Clock-Tactole" Keyboard
%rade:. 1Serna 1Joystick Pod
0/220 Watt Power Supply
387/Wedek Coprocessor (Excepl Base
MHO)
1-board Clock/Cal w/Batlery Backup
Expansion Slots
lep Utility on ROM
stem Reset Switch on Front Panel
'A EMS 40 Drover
Speed Switchable
Ily Expandable to 18MB RAM
1C Certiled
Net: and OS/2 Compatible
rO Year Parts 8 Labor Warranly
>mplete Software Pack Includong
-°Modern EapressCalc
olcoMenu -HorneBase -MoneyMaster
ides -Hard Dosk Cache-Clone
ilitoes

12"
MONOCHROME

CLONE 286

OPTIONS FOR CLONE 286/386 COMPU -NRS.
Add
Add
Add
Add
Add
Add

$27 for 32MB, 28MS Seagate HD.
$42 tor 48MB, 40MS Seagate HD.
569 for 48MB, 28MS Seagate HD.
$146 for 85MB. 40145 Sen ale HO.
$173 for 85MB, 28MS Seagate HO.
52031or 851/113,215MSSeagateHD.

Add $4915 tor Iman. 28MS Seegete HD.
Add $30 to VGA vice for
18 bit VGA card.
Add 149 to VGA price lor 14" Munit
requency Monge.,
Add $134 tore drive tosser cas..

OPTIONAL EQUIPMENT FOR CLONE COMPUTERS
Star NO-1000 Printer,
144/36cps. NLO
$179
Star NO -1000 Rainbow Printer,
same as above re/color
239
Star NX-2400 Printer.
170/57 ces, LO. 24 pin
339
Star OR-1000 Printer. 300/76 cps.
NLO. 8 fonts
359

192/63 cps LO, 24 pin
8349
Pansmonic KO -Pl 191 Printer
240/48 cps. NLO
259
Star XB-2410 Printer 240/80 cps,
super LO, 24 pin, 16 fonts
489
Star XB-2415 Printer (same as
above, with wide carriage)
599
1200,300 baud nt modem
58

TURBO CLONE
an Sweie Keybeasil

Buy kelth Confidence! Our Guarantee Remoces
All the Risk Iront Tour Baying Decision!

-----

The Clone guarantee is simple and straightforward.
You have 30 days alter receipt of your Clone to see if
you and d are going to be compatible If yOu are not
satisfied vain your Clone for any reason within that
hm°, you may return it for afull refund, less shipping
charges

sigefaa

S

699

Standard Fe•Wres:
•8088 /a 477—
10Mlia Turto-speed
Mainboard
•6406 RAM standard
•8087 Socket
• 150-watt power sup
•360K Flow,Drive
woth Disk Controller
•Hercules. Compel.
'tete Yod. Card
•HiRes TTL inonder
(green or amber)
• 2-Parallel prnt pHs
• 1-Senal port (2nd

Save Noort

°pecten el 529)
•Gamo-Joystick pod
•Clock/Calendar
•Fully Espandable
•PC-Wrote •°Modern
EspressCalc -Home
Base -MoneyMaster -Food. -Clone
AutoMenu
•FCC Class B Genil
• Keyboard Lock
• LEDs for Power.
Turbo and Hard
Disk Ancres
• 1yr pans, lab war

Save Your Data and Money, Too! Peripherals Sale!
Easy
to Install!

This is the fastest floppy
interface tape drive around!

SOFTWARE SALE!

60MB TAPE DRIVES

LOWEST PRICES — FAST DELIVERY
This Ilst le only aaman portion of our inrentoryl
Call us for all of your software no•del

IS.DOS 4 BUSINESS SOFTWARE
ldus Pagemaker 30
5549
Ilveays
87
orland Quality (1-2-3 Clone)
159
onand Pelles 20
179
orland Sprint Word Processor...
1311
AC Easy Accntg (a6 version 3).
61
AC Easy Pavroll
61
AC Easy Bonus Pack (includes
dcountong. payroll, both tutorat .... 120
AC Easy Lient
42
Base IV
479
esagn CAD
182
«ion CAD 30
214
•SgslOW
79
mammy mtn OEMM 386
114
ShT1,001
SS
ramework III
399
envie CADE/. Level 3(Includes
011%1 and DeskConvert)
172
otus 1-2-3 version 30
349
chia Agenda
285
ores symphony ..
459
locrosolt Multrpmn .
120
licrosolt Word 50
.
235
445
erados 30
eachtree Complete System II
174
eachtre• Double Bonus Bundle
239
Is FINI Choice
91
Is Forst Publisher ... .
.83
Is -Professional Write
144
rintshop Bundle
34
ublorin II.
120
IA
315
uicken 30
36
ighlwriter
Si
'ordperfect 50
242
'ore., Professional %Mise 55
215
6.008 LANGUAOMUTILITIES
utosketcn Ennanced
$99
orland Turbo Basic
89
orland Turbo C
96
orland Turbo Pascal
103
or Turbo Assembler/Debugger
99

MasterCard.

Us Io
150.1 Carme,

Carbon Cosy -Ineed two coMew
9114
Copy I. PC
2$
Copy Il PC Optoon Board Deluxe
118
Fastback Plus
113
Grammatik Ill
53
Microsoft C Compiler 5 1..•-259
Microsoft Macro Assembler 51
99
Microsoft Quick Basic Gonade ,
57
Microsoft Quick C Compiler
87
Mocrosoft Wood.. 286 .
.67
Mocrosoll Windows 386
127
Norton Commander
53
Norton Utilities 45Advanced Ed I .68
PC Tools Deluse 55
79
Procomm Plus
44
Sodalays
42
X TI« Professoonal
78
OTHER PAS-DOS
Algo Blaster
$28
Grass Muter 2100
32
F-19 Stealth Foghler
44
Falcon AT
32
Kings Ouest 0 II Ill or lV)..
31
Leisure Sun Larry II
...
30
math Blaster Plus
28
mews Beacon Teaches TypIng .
32
Raeder Rabat
24
Where in U S A sC San Diego ,..
27

144

lions and the data compression soft-

compatibles. Connects to the infer-

ware that allows up to 100MB data

nal

the

storage on a 40M8 tape— 150MB on

optional adapter card ($77). Comes

a 60MB tape. Easy to install. Order

complete with

now at this low price and save.

floppy

(131

connector
installation

8nowl
New
Camuse
•

319

49 tUB
Mana 5,15711
RLL lare
Mals Oetkorest

instruc-

UNINTERRUPTABLE
POWER SUPPLY
279
120 Volt

$ 279

LOW COST HARD DRIVES

300 Watt

120 Volt

399

500 Watt

120 Volt

499

600 Watt

120 Volt

639

1200 Watt

120 Volt

1099

1600 Watt

120 Volt

1444'

elesc'e s149

—un- 239

259

4(Ons ST.251 5369
21.•Xeai
MFM

2 ST KU
MM
A.
SUI
ter

419

15.5148
40nue 81.-ans
ALL Xi Ku
arns Oelenet

nnal
45.
ST-231 $
12LL orr KII

$579

80.3aM1
asaw ST-4014
MM/ Sm

sT Kit

MO.11 unots ele;

42.1.9

'539

639

Hama
atm. ST-allte4
8C81 KII

132.71.19
taons ST.414.
ALL Bahr

software lo park the heads (some drives selfpark) Tandy 1000 requires DMA and ROM
1.01. Nol for ES/HO Please specify the computer brand and model when ordering. ST 506.
4096 and 4144R are full sne 5/o". and ST 157R ts
3/." All others are hall height 5 .". Sues listed
are after formatting One year parts and labor
warranty Salosfactoonguaranteed or your money back, less shipping

---eL$329

=t's429

These units are completely assembled with brand new

Completely
ASSembled,
Ready IO
trimait

$

250 Watt

Save on 32MB & 49MB Hard Cards

V3

ter.r.ene:

250 Watt Mode'
Low As

Limited Time Only! Fantastic Prices Now On

We provide the best lo. cost, nogh quality. fast
access Yard drives for your IBM. 100% compatible or Tandy computer Our XT and SCSI
kits ere complete >mn drove, controller, cables
and installation instructions We use only brand
new genuine Seagate drives so you can be
assured of long trouble-free drive lofe Data
transfer rates as fast as 500KBper second MFM.
800KB ALL and 1MB using SCSI We provide

Mon.-Fri. 9-7; Sat. 10-3

drives and come ready to install. For IBM XT's, 100%
compatibles and Tandy 1000/1000A, SL, SS, TL, TO.
Please specify

the exact make and

model of your

computer. One year parts and labor warranty.

Protects Agelnst
• Brownouts

Features
• Two Aucbble Alarms

• Blackouts
• Overvoltage

• LED Displays

• Overload

• Optional Network Port
• Transfer Times As Fast

• Spills/Surges
• EMI

As f Millisecond (Depends on Modal)

Save on Low Cost Floppys!
SeleCt the drive or droves you want, pick the enclosure and
approonale cable and we Will assemble and 1« at no
additional cost to you All drives are brand new, not feclory
Seconds. and carry a full one year part and labor warmniy
Add 55 shopping and handing per Orme
360K 525" TEAC 558 bere
$49
720K 525" TEAC 55F barn
85
1.2M 5 25" TEAC 55FGH lare
79
3600 3 5" TEAC 359 bare
59
7200 3 5" TEAC 35F bare
85
144M 35" TEAC 35FGH lare
79
595" mounting bracket 1CT 35" drives
10
(Includes rails, signal and power adapter Specify beige or
black facepiate).
Duel 35" external case/power supply Uso with one or
two 35" drives (horizontal)
Duel 525" some as above-except vertical
SS
IBM externat floppy cable-for C/D DB37 reQuired
39
(Add 510 for brushed Stainless Steel cover)

Circle 78 on Reader Service Card

0

Reg. U.S. Pst. Off

or

For IBM and Tandy

Con from anywhere In the lower 48 states and Hawaii

91I CID

Total
Power
Protection!

As

arri ORDER TOLL FREE! alr

Clone

40MB Tape S18
00M11 Tape $30

Works on PC, XT, AT's and 100%

TeleCheck

1-800-527-0347A.

27

External model now avallable for only $99 mitral

BOOKS
Teke adventege of our volume /accoude
and mye a Monde! Bey any 3books and
ern an additional f3 discount. Boy 4and
dedans $4. Buy 5and dedans tarit.
Usong 1-2-3. Special Edotion
5111
dBase Ili Plus Handbook
, 17
Mena mg Your liard Dosk
10
MS-DOS Users Golde
17
Runmng MS-DOS
19
Uning Autocsd
21
Usine Managing Your Money
15
Usine 0 A
IR
Usine Symphony
19
Usong Wordpedect 50
18

I=

Add 510
$
for (Mitaine

SERVING
YOU
SINCE
1980

CLONE COMPUTERS • 2544 W. Commerce St • Box 223957
Div of Analogy Corp

Dallas, Texas 75222-3957 • Telex: 882761 • Fax: 214-634-8303
For professional technical assistance
on Clone products, call 214-638-8826.
oltnoul nolus All prIce. are in us 0011.1. Paymarl. must halo VS funda dr.sao Oea 0.5 ban!

Men

nitex, Inc

AMERICAN

Corporate Headquarters
2852 FWalnut -Tustin, CA 92680
Phone: 714/730-5232 • FAX#: 714/838-8593

Mon-Fri 7am -5pm
Sat
8am -2pm

Established 1976

4025 S. Industrial Blvd. -Las Vegas, NV
California Residents call toll free :1-800-843-8414

Customer Service #: 714/730-9527
TOLL FREE OUTSIDE CA: 1/800/533-0055
SIMM ISIPP

1MG
1MG
1mo
1MG

X9-12ONS
X9-10ONS
x BONS
X9- 7ONS

.. $125
.. $135
$140
.. S186

DIP

ZIP

APPLE SIMM MODULES

$3.50
$3.75
$4.20
$5.99
$6.50
$7.20

CO PRODUCTS
•
Faster than standard
MATH CO-Processors
•5 year Warranty
for 236 Machines
2C87-10 ............$239
2C87-125
.$300
2C87 20 .
$329
for 386 Machines
3C87-16 .
$329
3C87-20.
$389
3C87-25.
$499
3C89-33.
$639

64 X1
4164-15ONS
4164-12ONS
4164-10ONS

PS-2 PRODUCT
256 X9-12ONS .... $65
30F5348 KIT-2EA

$1.39
$1.99
$2.20

64X 4
4464-15ONS
4464-12ONS
4464-100NS
4464- SONS

MODEL 30286
1mg x9-103
$235
30F5360 (K1T-2EA.)$47
502 SIMM
6450603 (1NG) .. $279
6450604 (2M0) .. $589

$4.00
$4.50
$5.00
$6.50

CPU CHIPS
8088
80286-8
80286-10
80286-12
80386-16
80386-20
80386-25
V-20 (8MHZ)

256 X4STATIC COL

P/S

PS-2
MODEL70&80
SIMM
1MG X9-10ONS .. $219
1MG X9- BONS .... 4279

256 X1STATIC COL
51258-100NS .$5.00
51258- BONS ..... $6.00
51258- 7ONS
$6.50

SIMM

2MC X9-BONS .... 6685
(6450608)
(For 70A21)

ZENITH 386 MODULES

VIDEO RAM
FOR VGA CARDS

38025
386/33

MATH-CO

4

1rng(6450375) $429
2mg(6450379) $929

edie

Warranty 1year on parts

64 x4(15ONS)
64 X4(12ONS)
64 X4(10ONS)

$295
$329

1 MB (for Laseget Il &ID)
2MB (for Laserjet II &IID)

$279
$399

4MB (10/ tapers!)

$599

no)

$119

$149.95

UNI-003 RT
Tests standard SIMM Modules
1Year Warranty

$199.95

1497259 -For PS-2 moo soeso
with OK Expands to 8MB
Uses 256K SIMMS (IBM only)
6450605 •For PS-2MOD 70/80
with 2MG Expands to 8MB
Uses 2MG SIMMS (IBM only)
6450203 -For AT -Has 512K RAM

TERMS AND CONDITIONS
No Surcharge for MG/VISA • Terms: MC •VISA •COD •CASH •AMEX add 4%
Purchase Orders from qualified f
toms •20% restocking fee on non-defective eturns
Prices Subject to Change

BYTE • NOVEMBER 1989

RAM 3000 DELUXE -Up to 3MB. Selectable
memory addresses.Expanded Memory Specifications
(EMS)4.0/05/2. Can be usedto bacldill base memory up to
640K and the rest as eitherExpanded or Extended or both.
Uses 256K D-RAM
$99.00
RAM 8000-Up to 8MB capacity/supports base, extended or expanded memory in any combination. Fully
computable with LotusAntet/ Microsoft EMS 4.0/ EEMS.
Supports multitasking andDMA multitasking in hardware.
Software configurable (no dip switches to set).Full 16MB
window for future expansion of Lotus/ inteV Microsoft
EMS 4.0. 9wait states, uses 1MG D-RAM (DIP)5270
RAM 10000-up to 10 MB capacity/supports base, extended or expanded memory in any comnbination. Corneatable withLotuannteVMicrosoft EMS 4.0. Operates with
no additional wait slates Uses 1M3 D-RAM (Din$179
MINI-MAGIC -(EV138)-Up to 576K For PC-AT. Uses
256K &64K
$59

ORCHID
RAMQUEST IIZ -Up to 2MB of 0wait state memory for
the IBM PS/2 Models 50, SU.% 60 •Guaranteed EMS 4.0
and OS/2 Compatible• Easy 4-keystroke installation. Uses
1MG Dip's
$199
RAMQUEST EXTRA -The only multifunction card
that provides up to8 MB and two serial ports on one board
for the IBM PS/2 Models 50,60 and 80. •Guaranteed EMS
4.0 and OS/2 Compatible. •Easy to install with only 4key
strokes. Uses 256 and/or 1MB SIMMS.
$249
RAMQUEST EXTRA 16/32 -The only 0-8MB,
0wait state card for PS/2 Models 50, 502, 60.70 and 80
which fully supports both 16-bit and 32-bit memory access. Includes one serial and one parallel port plus afree
cable. Guaranteed EMS 4.0 and 0S2 compatible.Easy
4-keystroke installation. Uses 256 and/or 1MB SIMM'S
$319
RAMQUEST XT/AT -A full sae, 0-8 MB, zero wait
state card for IBM PC, XT, AT, PS/2 25,30 and compatables. Uses 256K and/or 1MB StMM'S. Automatically
supports either 8or 16-bit bus.
RAMQUEST XT/AT with I/O- Same a
$s
2
abo
59
ve
$319
plus 1-serial and 1-parallel port

•

• à• MEM. ADD-ON MODULES

IBM

UNI-002 RT
Tests speed plus parameters
64 X1/256 X1/1MGX 1

456

$5
$7
$10

HEWLETT- PACKARD
LASERJET MODULES

D-RAM TESTERS
UNI-001RT
Tests all parameters but speed
64X 1/256/1 /1MX 1
64 X4/256/4 /4M Xt

$5.00
$49
$59
$69
$180
$240
$330
$7.50

1MG X9-80 NS ... $299
AST 386 MODULES

2MG X9-SONS ....$589
(6450604)
(For70E61/ 70-12 1/all
models)

.$88
$118
$165
$120
$195
$218
$295
$310
$360
$460
$599

ADVANCED MATH

256 X4
256 X4-12ONS $13.50
256 X4-10ONS $14.00
256 X4- 8ONS $18.00

1MG X8-12ONS .. $125
1MG X8-10ONS. $140
256 X8-12ONS
$39
256 X8-10ONS
$49

1MG X9-8ONS .... $279
(6450603)
(For 70E61 /70-121)

8087-3(5MHZ)
8087-2(8MHZ)
8087-1
80287-6
80287-8
80287-10
80C287-12
80387-16
80387-20
80387-25
80387-33

256X 1
256 X1-15ONS
256 X1-12ONS
256 X1-10ONS
256 X1- 8ONS
256 X1- 7ONS
256 X1- SONS

256 X9- lot IBM TYPES
256 X9-12ONS
$39
256 X9-100NS
$45
256 X9- 8ONS
$55
256 X9- SONS
$65

EVEREX

MATH CO-PRO

D -RAM
1MG X1
1MG X1-12ONS $11.00
11MG XMOONS $11.75
IIMG X1- BONS $12.50
11 MG X1- 7ONS 615.00

MODULES
1MG X9-for IBM TYPES

MasterCerd

$439
$1299
......... $129

MODEL

1MG

4MG

386/20
366/25
386/20E
386/8
286 E

$319
$319
$319
$319
$319

$899
$899
$899
$899
$899

MEMORY EXPANSION BOARDS
4MG
1MG
MODEL
386/20E
386 S
386/16
286 E
SLT/286
PORTABLE 386

6479
$479
-$479
$479
--

$1349
61349
$1429
$1329
$1429

Circle 368 on Reader Service Card

Circle 65 on Reader Service Card

The Easiest Way To
Go From Mainframe
To Desktop
•The Cipher Series 9000
9-Track Reel-to-Reel Tape
Data Conversion Subsystem
•Easy-to-use TARSUS software
is menu driven with the ability to selectively manipulate
100+ MB mainframe data on
a10 MB PC
•5MB per minute data rate
•Call 1-800-4CIPHER,
prompt/6, today for
afree demo disk.

calker
(. 1989 Cipher Data Products, Inc.

Circle 77 on Reader Service Card

LOW•LOW•LOW

$1650

[ha

Laserjet Printer
Series II
Lhzai Scanjet Scanner çti355
+interface kit tP-L

DYNAMIC RAMS
$CALL
80/100
$11.00
1MBIT loons
5142561cors
$11.50
S 3.75
41464 150ns
41256 12Ons
S 3.25
I/ 41256 150ns 43CM
51258 loons
1/ 4164
15005 47.11à=
SIMM

•Por ri,gh•speea. Zy Plcc, 5.nm

• MATH COPROCESSORS
80387.33 33,005
$560.00
80387.25 25m145
64.55.00
80387.20 20n1Hz
$380.00
80387.16 1
arnHs
$30500
80387SX
8295.00
800267A 12r01-15
8285.00
80287.10 10m16
6209.00
80287.8
877Hz
6186.00
8087. I
ism.:
6160.00
8087.2
tirnsiz
$125 00

comma

111 111e ACeR
Asr &other

Computers
CALL for LOW PRICES

XT/AT Compatibles & 386

Gov't, Corporate, Schools, Dealers,
& Export INQUIRIES WELCOME

5LIBR1-1 inc.
44862 Osgood Road, FREMONT, CA 94539
PH: (415) 651-5101
FAX: (415) 651-5241
1-800-543-1001
til l. \1.t•ter Card accepted. wise
Circle 346 on Reader Service Card

Read 1600 bpi 9-track
tapes from amicro, mini or
mainframe in EBCDIC or
ASCII as mirror image or
by individual files.
Use the 2000 PC'" for
disk backup, data interchange or archival storage.
PC/XT/AT/PS-2 are trademarks of IBM.
2000 PC is a trademark of Digi-Data.

Ill
JP

DIGI-DATA CORPORATION
8580 Dorsey Run Road
Jessup, MD 20794-9990

d FAX
F
1
301 (
(301)
498)
°4
29
°°
8-0771

ffliob

first In Value

S 12 75
5115/15

(80IY, 892.8889 •(800) 882-8181
ALL mti.....NOISE

WO, GUARAHTEFO WITH PROMPT DELIVERY.

Circle 183 on Reader Service Card

EPROM PROGRAMMER
CROSS ASSEMBLERS

MODEL
SX151
OR STAND

Communication

ALONE

protocol;

(all

models),

XMODEM,

HEX,

and BIN. Programs: EEPROMS, 2716 •27512
and CMOS. Programs (w/adapter); 25XX,
27101

(and

above),

68791,

68705,

68764/6,

8741/2, 8744, 8748/9, 8751/2. 8755, 87252, 870751,
870752 and CMOS. More available soon.
Model SX151

$214

(assembled with case).

RS-485/422 Card [PC485]

$95/125

Serial Async. Communication up to 460011; 2or 4wires; 11516450 UART;
Can be configured as COMICOM4; Maximum Baud Rate 56KB.
Flesdble configuration options. Ins or DTR control of transmission direction.
Full/Half duplex operation. Supports hardware hmdshaking (RTS,CTS).
Dual drivert/receivers;Handles 64 devices;Compatible with most comm. shsvr.
High speed version available (supports baud rates up to 2.561(11 ) •$165

Dual-Port RS-485/422 [PCL743]

$175

• 'No independent channels /UARTs; 20,4 wire operation. Max. Baud 56KB.
• Dipswitch configurable as COMI-4 (IR02-7). On board terminator resistor.

IEEE-488 Card [PC488A]

$145

• Includes INSTALLABLE DOS DEVICE DRIVERS and support for BASIC.
• Additional Support for ASSEMBLY, C, Pascal and FORTRAN -S50.
• IRQ (14). DMA channel 1or 2. Up to 4boards per computer.
• Compatible with most IEEE-488 Software packages for IBM-PC (e.g. ASV&
TANT-GPIB, Louts Measure). Compatible with NI's GPIB-PCIIA.

eiVilla_fneficiils rage
[

$345

• Software Support for BÁSICA. QuickBASIC and GWBAS1C.
• Additional libraries for C, Peace, FORTRAN, Assembly available -$50 (all)
Full range of Talker, Listener, Compiler, Serial/Parallel Poll, SRO, etc...
• Powerful menu-driven BUS ANALYZER can be nm in the background while
488 programs or commands are executed; Features Program Stepping. Break
points, Real Time Bus Data Capture (4K buffer), Instant Screen Toggling.
• Complete Coldroller /Talker /Listener capability. Based on TI's TMS-9914.
• Memory-resident Printer Port Emolado. Utility included. (LPT1-3).
• NEC-7216 lead card (compatible with Ml's GPIB-PC11) -$445.

DIGITAL I/0 Card [PCL720]

$175

• Input:321TC compatible channels; Input load is 0.2 .11A at 0.4V.
• Output: 32 TTL compatible channels;ffinks 24mA(0.5V); Sources 15rnA(2.0V)
• Counter/Timer: DC to 2.6Mlix; 3channels; 16 bit counters; 6counting modes.
• Breadboard arms for prototyping. DipswIteb I/O port selection (2m-3F1 bes).

LOW COST
DATA
AQUISMON
& CONTROL
CARDS
FOR PC/XT/AT

Cross assemblers by Pseudocorp for IBMPCs, $50. Z80, 1802, 6502, 6800/1/2/3/5/8/9/11,
68000/8/10, 8048/9, 8051/2, 8080/5, 8096, and

more soon. Simulators and disassemblers
also available.

KORE, Inc.
I I3150 Plainfield N.E.

55 for

Grand Rapids, MI 49505
(616) 361-3666
shipping (USA), plus $3.00 COD.

Circle 198 on Reader Service Card
Telephone Management

12 BIT A/D & D/A [PCL711s]

System

Teleaenie-

Sophisticated Voice Mail and Call Processing
with High Quality REAL VOICE Digital Recording
for your PC. XT. AT or Compatible

VOICE MAIL

•Forwards to Extensions
Beepers/Cellulars

$295

• A/D convulse 8single-ended ehannlels; Device: AD574; Conversion time
less than 25,..see; Input range: 45V; Software Trigger Mode only.
• D/A converter, tchannel; 12 bit resolution; 0to +5V/10V Output Range.
• Died 1/0. 16 Input /16 Outt channels; All VOs TTL compatible.
• External Wiring Terminal Board with mounting accessones included.
• Utility Routines and Demo/Sample Program for IBASIC and Quick-BASIC.

12 BIT A/D & D/A [PCL812]

$375

• A/D maverter: 16 single ended inputs; Device AD574; Conversion time less
than 25 ,,sec; Built-in programmable pacer; Input ream, e10V, e5V, xIV.
• D/A converter: 2channels; 12 bit resolution.; Output Range 0-5V.
• Digital VO: 16 Input /16 Output channels; All I/0s TTL compatible.
• Counter: Ichannel programmable interval counter/timer; Uses Intel 8254.
• DMA sod intemmt capability. Utility software for Basic included.

FAST 12BIT A/D/A [PCL7181

$895

• A/D converter: 16 single ended or 8differential channels; 12 bit resolution;
Programmable scan rate; Built-in Interrupt and DMA control circuitry.
Conversion speed 60,000 mule/sec (standard), 100.000 maple/me (optional).
• Input ranges: Bipolar e10V, 45V, 02.5V, 41V, x0-5V; Unipolar 10,5,2,1V.
• D/A converter: 2channels; Resolution: 12 bits ea; Settling time: 5ssec; e5V
• Digital I/O, 16 OUT, 16 IN; TM compatible; All VOs ITC compatible.
• Counter:16 bit progr. interval counter/timer; Uses Intel 8254; Pacer clock;
• Software: Utility software for BASIC and OuickBASIC included.
Supported by LabDAS (1195/495). ASYST, LABTECH, UnkelScope

•Individual Greetings and

6Channel 12 bit D/A [PCL726]

Passwords •Mufti-User Box Capacity •Remote
•ReplayDelete/Record/Edit
nsr Unique System eso %Nee •

CALL
PROCESSING

ADVANCED

$495

• Output Ranges: 0to +5V, 0to + 10V, x5V, elOV or sink 4-20mA.
• Settling time: 70e.S. Linearity, elabit.Voltage output eking capacity z5mA
• De./ VOt 16 digital inputs and 16 digital outputs; TTL compatible.

Touch-Tone Access

Includceecnit ba
software, phone cable, and
external speaker

•Unlimited Phonebook/Database •AutodiaVRediat
SearctsSort •Caller/Computer Touch-Tone Interaction
•User-Definable Voice Prompted Menus •Call Forward

27995

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 Mode: One clack (Pulse, Direction) or two clock (CW, CCW pulses)
• Step position Read-back; Opto-isolated outpuu; Crmtal based timing.
• Includes 8bit digital input/output port. Order P/N (PCL-738111

Call Distribution •In/Out Call Logging •Outbound Timed
Enjoy the sarne benefits and features
of systems costing thousands for only

800-6374861

In CA 408/438-3883

MC/VISA/AMEX

=

Multiple Unit Discounts •Dealer Inquires
250 Technology Circle Scons Valley CA 95066

Circle 114 on Reader Service Card

11111 I1111111111111

Other models are available from $49 (kit).

Calls •Automatic Attendant and More!
JP

52300
5 13n0
S 800
5 525
S 475
5 450
S 425
S 350

15358 Valley Blvd City Cl Industry,CA 91746 Tel 818 369.268B
ORDER TOLL FREE (Mon Fri EF5 PST)

Complete

9-Track Tape
For Your
IBM PC/XT/AT/PS-2

•&PROMS
27C101
25011
270612
20Ons
27512
2Sens
2500s
270256
25005
27226
250n5
2712m
20Ons
27064A
25Ons
2764
• GEN
V-30
arnlix
E
V20

I.C. EXPRESS

RS232C

TEM

P

LOW COST
INTERFACE
CARDS FOR
PC/XT/AT

Circle 15 on Reader Service Card

I». ,
goi•-'.•
I
••- •

Call today for datasheetsl

B&C MICROSYSTEMS INC.
355 WEST OLIVE AVE., SUNNYVALE, CA 94086
TEL: (408)730.5511
FAX: (408) 730.5521

Circle 66 on Reader Service Card

TM

PC-Translator

Cross-16 V2.0
Meta Assembler
"gives you all the C
language routines you
need to write an impressive scientific graphing
program of your own.
Highly recommended.*"

PC Magazine

Orbits oorrespool to .400rastant 000toure

Table based absolute cross-assembler using the
manufacturer's assembly mnemonics.
Includes manual and MS-DOS assembler disk
with tables for all of the following processors:
1802
6805
COP800
8096
7.8

64180
6809
8048
320C1X
Z80

65CO2
6811C11
8051
TMS370
Z180

Users can create tables for other processors!

Universal Cross-Assemblers
ROB 6158, Saint John, NB
Canada E2L 4R6
Voice/Fax: (506)847-0681

Macintosh® version
(no source code)
$295
Circle 324 on Reader Service Card

For personal use only.
TM

DEC® VT100/102/52
& Tektronix®
4010/4014/4105
Terminal Emulator
"its ease of use, high
resolution graphics,
emulation, and price
make it amore attractive purchase than the
other products.*"
MINI MICRO Systems
Only $150
Circle 390 on Reader Service Card

*Full reprints on request

Scientific Endeavors
508 North Kentucky Street
Kingston, TN 37763

(615) 376-4146
458
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To or From English -$985

SEAGATE
NOW
$2125L1
$296
MOO 10 ee

Specials!
$535 ea. MOO 5 ea.

IMPRIMIS (CDC)
SEAGATE
New
Full Line All New
51238
S1251
ST251-1
ST296-N

MAXTOR -New
XT-2190
XT-4170E
XT-4170S
XT-4380E
XT-4380S
XT-8380E
XT-8380S
XT-8760E
XT-8760S
Others

COMPAO/CONNER
New
CP3024
CP3100
CP3104
CP340
CP340A
CP344

MAXTOR
New
012190
51,310
MOO 10 in.

Micropolis New 1335

Full Product Line

PRINTERS
Fujitsu
Epson
C.Itoh
Toshiba
Others

TAPE DRIVES
WangTek
Archive
Mountain
Syngen
Others

LAPTOPS
Mitsubishi

Toshiba
Others

VIDEO BOARDS
Amdek
Paradise
Ouadram
Others

MICROPOLIS
1588-15 765S
1588-15 765E
1578-15 382S
1558-15 382E
1375 170S
1355 171E

[h

p

Linguistic
Products
Language Translation Software
RO. Box 8263
The Woodlands, TX 77387
TEL: (713) 363-9154
FAX: (713) 298-1911

PRIAM
Others AvAAble

Special!
Limited Time
MAXTOR
XT 8760E
675 MB for

$2,575

713-240-4800

Datatronics

PROMPT DELIVERY!!!

IC

SAME

DAY SHIPPING

DY NAMIC RAM
SIMM AST Prem386 ,33Mhz $300.00
SIMM ¡II 256Kx36
80 ns 300.00
0,0 SIMM,
1Mx9
80 ns 125.00
eip
2661<x9 100 ns
37.50
1Mbit
iMxt 100 ns
11.25
256Kx1
60 ns
5.75
41256

*ee-o

256Kx1
41256
256Kx1
41256
2561(01
41256
4464
64Kx4
41264 13i
64Kx4

80 ns
100 ns

27512
27256
27128

200 ns

2.65
4.40
8.25
$22.00
7.80
6.50
4.50

150 ns
16Kx8 250 ns
STATIC RAM
62256P-10 32Kx8 100 ns
6264P-12
eel 120 ns
6116AP-12 2Kx8 120 ns

SAT DELIVERY
INCLUDED ON
FED-EX ORDERS
RECEIVED BY:
N Li
SUMS
fr. PI
51.1.251

rs,0,

3.15

32Kx8

OPEN 61
2 DAYS,
/

:%oe

4.40

120 ns
120 ns
100 ns
EPROM
27C1000 128Kx8 200 ns
64Kx8

1989

NU SALE', ¡AS

$16.50
4.95
4.50

7 wus-10 vs SHIP VIA

FED-EX ON SAT.

MaslerCar0 VISA or UPS CASH COD

MICROPROCESSORS UNLIMITED,

INC

(918)267-4961

24.000 S Peons Ave
BEGGS. OK 74421
No minimum order. Pease
wee*.R.. 1. ,",,
,.I ,.L,5 5, for

Circle 234 on Reader Service Card

Circle 104 on Reader Service Card

Where's the @i#
cursor?

E/EPROM
PROGRAMMER

e

e

$895

Make the cursor BIG and BOLD
and BLINK at any rate! The NoSquint Cursor "is alifesaving
utility for laptop users." -Computer Digest. Recommended
by Peter Lewis in the NY TIMES;
Bill Machrone in PC magazine;
and Jerry Pournelle in
INFOWORLD. No-Squint is
$39.95 + 2.50 shipping from:
SkiSoft Publishing., 1644 Mass.
Ave., Lexington, MA 02173
(617)-863-1876 Visa/MC/Amex

..

.

EP 1140

e

Circle 326 on Reader Service Card

(USUALLY:
tor SEPT 24.

GUANTIN ONE PRICES SHOWN

OUTSIDE OKLAHOMA

MITSUBISHI

Call us last for best pricing
CO

Both Directions -$1,485

Circle 202 on Reader Service Card

Circle 369 on Reader Service Card

Circle 323 on Reader Service Card

Languages offered:
•Spanish
•French
•Swedish
•Danish

Generates listing, symbol table and binary,
Intel, or Motorola hexcode.

Check, Money Order or P.O. US$99.00
VISA, Mastercard and Canada CN$119.00

IBM® PC version
(with source code) $395

This machine translation software
operates on MS-DOS based personal computers. Menu activated,
the program produces first-draft
translations of technical documents.

6801
COP400
8085
SUPER8
MORE...

Free worldwide airmail shipping and handling.

TM

• Lifetime FREE updates (1st in the industry)
• EP-I140 includes: software, cable, user's
manual, lifetime FREE updates, toll-free technical support, one-year warranty &a unconditional.30-clay money back guarantee
• Programs 24-, 28-, 32- &40-pin E/EPROMs
l• Supports
874X
& 875X
series
microcontrollers
• 32-pin model, EP-I132, available for $695
The Engineer's Programmer Te

CALL TODAY 800-225-2102

BP

rl—r1-1- 1-1- 1-1
MICROSYSTEMS

713/461-9430 FAX 713/461-7413
10681 Haddinglon, #190, Houston, TX 77043

Circle 397 on Reader Service Card

Circle 67 on Reader Service Card
INVENTORY MARKETING

CONSULTANTS, INC.

P.O. Box 91659, tong Beach, CA 90809-1659
PAC OFFERS:
Full Blown IBM Compatible Micro Comuters! Includes
full memory complement, hard drives, mono monitor
and enhanced keyboard And Morel...
XT-Turbo 4.77/10 MHZ
Call for pricing
AT 286 6/10 MHZ
Call for pricing
AT 286 12 MHZ
Call for pricing
AT 286 16 MHZ
Call for pricing
AT 386 20 MHZ
Call for pricing
EMS BOARDS Supports Lotus/INTEL (EMS) &
Sore Written To That Standard

DFI Above Board w/1MB
DPI Above Board w/2MB

SIMM MODULES

Intel 80386-25 MHz CPU
256K or 1MB SIMM 0 wait
Advanced Write Back cache
Max. 8MB on Board
OS/2, MS DOS, Xenix, Novell comp.
Mono system w/1meg
256K cache upgrade
Schwab Computer
730-C East El Camino Real
Sunnyvale, CA 94087
TEL (408) 245-6666
FAX (408) 245-3103
Circle 322 on Reader Service Card

call for pricing
call for pricing

1MGx9 [120 IBM ...Ca 256x9 {120) IBM
Cal
1MGx9 100 IBM ...Ca 2x9
56
100) IBM
Cal
1MGx9 80) IBM ....Cal 256x9 80)
Cal
DRAM
1MGx1 120
Cal 64x4 (80)
Cal
1MGx1 100
Cal 256x4 100)
Cal
1MGx1 80)
Cal 256x4 80)
Cal
64x1 III
Ca 256x1 501
Cal
64x1 120
Ca
2x1
56
20
Cal
64x1 100
Cal 256x1 00
Cal
64x4 100
Cal 256x1 80)
Cal
2526
x
1
Static
Hug.1258 P40
Cm for pricing
Also Available: All PS/2 SIMM Modules.

Meet or Beat Everyone's Price -Call for Pricing.
'roll

Lowest Prices In Town. Fully Guaranteed.

Free Outside Ca: 1-800-747-1 MEG •Ask for Pete
(213) 498-0955 • FAX (213) 494-4247
MASTERCARD & VISA ACCEPTED

P_BASED UNIVERSAL
DEVICE PROGRAMMER

$595-845

Proven. EE/EPROMA PAL. GALA IFLs.F.PLD. MICROs, BIPOLUte.
Software drew pin ginner. D/A gemmed programming voltagu.
Upgettleabk for virtually any ?Mere pnumable deices ep go 40 pie.
Self-subsistent operation. No additional mehiles or plug-in adapters required.
Includes user friendly MEMORY BUFFER FULL SCREEN EDITOIL
Friendly Mee.Drivea interface. Device selection by P/N and euttftegarer.
Supports sawn bit word, Intelligent I& It Quick Pulse programming.
Fanclional tuba/. Register-Preload, FUSEMAP EDITOR for logic devices.
File formats accepted: Intel Hen 84/88, Tektronix Hex, Motorola S JEDECCustomer nippon via voice line, dedicated BIM or fan. Fall Iyear »July.
Base price includu Interface card, cable. Mnmory device library and 1 year
free iodates. Additional Duke Libraries (
Lae. Micros. Binders) $95 e.
Iihreries updates available every 6goo. and .c be received via gloppy or BBS.

PC BASED 8-SOCKET
I
GANG PROGRAMMER

Circle 180 on Reader Service Card

$595

• Hennes ell memory dulcet toll pie. (Ugradeahle up to 8mego,bli parts).
• FUl 1. SCREEN BUFFER EDITOR plus all applicable features from above
• Customer support via voice line. dedicated BBS or fax, Fall Iyear turnery.
• inch-des PC Interface card, Memory device library and 1 year free updates.

200 100MHz Logic Analyzer
GAL
PAL
EPLD
EPROM
EEPROM
•24 channels, liming and Stale
•Optional expansion to 72 channels
•200 or 100 MHz max sampling rate
•I6 levels of triggering
•I
6K samples/channel (6 channel mode)
•TTL. ECL or Variable threshold
•3external clocks with 11 qualify inputs
•Data output to disk or printer
•PC/XT/AT compatible
41299 -LA27100 (100MHz)
•51899 -LA27209 (200MHz)
Call- 201.994.6669
/
Link Computer Graphics, Inc.
Nit 4Sparrow Dr Uwngston, NJ 07039 Fax 201-994-0730
Circle 203 on Reader Service Card

MICROCONTROLLER
TI NS MMI LATTICE CYPRESS
ALTERA AMD INTEL SAMSUNG...
•20 AND 24 PIN PAUGAUEPLD.
•2716-2710) EPROMS. (High speed to 35ns)
•EEPROMS up to 28256.
•MICROCONTROLLERS (with adaptor).
•DSP 11 TMS-320 (with adaptor).
•JEDEC, Intel Hex, Binary, Motorola 5' Files.
•Read, Write Protect and Verify.
•Full Screen Editing in Hex and Ascii.
•Byte split for 16 and 32 bit systems.
Call- 201-994-6669
Link Computer Graphics, Inc.
/III 4 Sparrow Dr. bvingston. NJ 07039 Fax: 994-0730

UNIVERSAL RS-232
PROGRAMMER

$345-59

Prograrru EF/EProms, FlesleEproms, ZPRans. Intel Micro., Memory Cards.
Stud-Ala« Mode for EE/EProm and Memory Card Duplication/ Verify.
All Z4/28/32 pin EVEProgna to 4MBiu (upeadeable to 32 megabits).
M lows:874 VA.-2/A.-4.41,0,-51,-C31.4:51FA/13.-52,-53.-5-0521,-(1541,9761.
Memory Cards:Seiko/Epson.Fujitsu (Integulgid Adapt.. Winded)
Modular design:Finmrare easily upgradeable: 4socket Gang module available
0.-Board Frei:summing «m0141117; Custom interface =dui. available.
Use friendly Mug-Drive Interface Progr.on for IBM-PC sad Macintosh.
Can he operated with any computer containing an RS-232 serial pert
Opiond built-in EnuerfT1mer module ($50);Top cover coadmitee fou pad.
OEM open board programmer configurations available (from $245).
Customer nippon via voice line, dedicated BBS or fa. Fell Iyem warrenty.

Circle 204 on Reader Service Card

SIMMs
1Meg X 9-80 ns

$115

I
BM.Ps/2

3.5" SONY

High Density 1.44 MB

1
-4BOXES OF 10: $29.50 .... 5+ BOXES: $28.90

5.25" DS/HD 12 MB
Lots of 100 — 49C

5.25" DS/DD 360K,
Lots of 1,000 — 214

leel.Slems&tabs,BLACK
Lots of 50 — 594

itfci.suenesa fats
Lots of 200 — 254

3.5" DS/DD 800KB BULK (1MB)
Lots of 100— 59c
Lots of 50— 794

Memory
1Meg for 70-E61 & 121
$245
S475
2Meg for 70-E61 & 121
2Meg for 70-A21
$495
1Meg for 80-041
$375
2Meg for 80-111, 311
s875
2-8 Meg, 32-bit Memory Board
$595
tV/17PAll*
all

1 Meg & 4 Meg for

Ipa Laser Jet

3.5" DS/High Density 1.44MB (2MB)
Lots of 100 — 81.95
la

II. MI.

Ilk

r
ff
••••• u• •••MI,/

Lots of 25 — S2.50
II
• U.

Alba.

Alt

WV" Mir

Mik

••

'WU Ir

800-288-8025
Hollywood CA 91605

12132 Sherman Way, N.

CALL OR MAIL
Circle 26 on Reader Service Card

models

1MB

2MB

4MB

$255

$395

s695

SOUTH COAST ELECTRONICS

S. Flower St. #2200, Los Angeles, CA 90017
(213) 489-7824 Fax (2 13) 48 9-02 66

700

(800) 289-8801
Circle 333 on Reader Service Card

Ron,E.,i
INTELLIGENT
ROM EMULATOR

$395

• Emulates 2715 through 27512 EPronts (2k to 64k bytes) with asingle unit.
• Connects to the standard parallel printer port Uses standard printer cable.
• Intelligent features include: Reset °MU, Add.-.,. Compare, Address Soup.
did. Timer lape. Memory buffer editing cepabWty. Selectable wordsims.
• User friendly soinvare. Command tel
Lim. Write, Display. Rem.
T7M. Edit. FIB. Ree-Command-Ille, Monitor, Port, Remd, Hdp, Calculator.
• FAST data loading «a parallel printer port (61k bytes in leu than 10 seconds).
• Caudable ep to 8suelts.Includu interface cable with Trigger and Reset clips.
• CMOS model MO Wad reelgergmble eV battery backup - $415.
Built-in battery recharging circuitry. After code downloading from the hoot
«imputer. this model can be disconnected and used in stand-alone mode
• File formats eaepted: Bleary. Intel H. Motorola S.

MC /ViSA

AMEX

Call today for datasherts!

B&C MICROSYSTEMS INC.
IFÈ

335 WEST OLIVE AVE., SUNNYVALE. CA 94086
TEL: (408) 73.5511
FAX: (4081 730-5521

NOVEMBER 1989 • BYTE

459

Circle 115 on Reader Service Card

3mi

.FREE! HEADCLEANING KIT .
on 5.25" 3M diskette order!!

DS -DD

DS -HD

Ouantity Discounts Available

5.69*
525" 3M Diskettes 10/Box
10.89 . .. 3.50" 3M Diskettes 10/Box
17.99 .. 800" 3M Diskettes 10/Box

10.99
24.95
19.99 ,

DC-2000
DC-300XLP

20.49
_21.49

14.49
18.49

3M/DEC TK50 Tape
3M/IBM 3480 Tape
3M Mag Tani ,i.' .i

DC-600A
DC-6150XTO

2.400 .-min 10

BASF

e."

25.95
5.95
12.70

SuperSound
SoundCard
tirnxu*

to

FOR IBM PC/XT/AT
& PS-2

...•
Sound FX

Editor

&WW1

i!idle

!

terril

Add SOUND EFFECTS, VOICE,
MUSIC to IBM-PC/XT/ATs from $69.95!
Best Digital Audio Software/hardware
SuperSound -Stereo Version $339 -Mono

INCREDIBLE VALUE!!

9TRACK
TAPE SYSTEM

New!

kei9E9'.9
M .S.441:.

30 Day Money-Back Guarantee
With SoundEr.

it not

•Mainframe to PC Data Transfer
-High Speed Backup
•All Software, Complete System
•Service and Support, easy
Installation

$239

Satisfied

Eliendly GUI ¡Graphical Editor rur

Eam Record,

Play and Special Effects (Uses Mouse or Keyboard) and IWick Sound,'

DS -DD

DS -HD

Ouantity Discounts Available

4.79
9.29
.
29

7.79
21.79

525" BASF Diskettes 10/Box....
350" BASF Diskettes 10/Box....
BASF 5.25" DS-DO No-Logo Bulk
with Tyvek sleeves, labels &WIP

n Verbatim

Eull Fidelity

Adjustable Sampling Nate/ Rmording Time

VLSI MO 0/M t
.

Mr Functions /Special E_Ifeets -94 Page Manual re/ Digital Andiollnorial
4Mamie Starter Set of SoundlUtes'' -14 Sample Sounds
Fur Business: Training. Poinvor.Sale Shim, -Works with Gump :0E41,c t•

call

Ior Engineering: OMIt-in Function Generators, Make Clear Voice Abu ,

P.O. Box 153

Silicon Shack

10.95

BASF Mag Tape 2400'

VISA -MasterCard

Circle 94 on Reader Service Card

Circle 325 on Reader Service Card

DataLifePlus

Tama', CA 91356

CONTECH

5120 Campbell Ave. #112, San Jose, CA 95130

PH:(408) 446 -4521

(118) 343 -6505 or write to:

COIVTECH Computer Com.

or Fun: Create Maur Own Mac-like Bootle Sourds: Froir Mcskagek..

1dint," Preprmallvd

DS-DD

DS-HD

5.29
9.99.
6.49.

9.99
24.95

525" DataLi'e Plus 10/Box
.3.50" DataLife Plus 10/ B
OX
525" DataLite Color Disks 10/Box

ll
MAXELL R&DThenc?at
525 -DS/DD

5.89

525" DS/HD

11.29

3.50" DS/DD

10.89

3.50" DS/HD

24.89

3M HIGHLAND

525" DS/DD

3.69

3M Highland Diskettes
10/Box

350" DS/DD
KAO in
,
8.93 4- Plastic Box

DYSAN

6.29
10.49
9.75
22.75

5.25" DS/HD

6.79

50" DS/HD
3.

10/Box
Brand Name •-•

n

„

A

zu.ec

PRECISION

3.59
6.49
8.99
20.99

525" DS/DO 10/Box
525" DS/HD 10/Box
350" DS/DD 10/Box
350" DS/HD 10/Box

KAO Color Diskettes .
•
DS-DD

DS-HD

.34* . 5.25" KAO No-Logo Color Disks
.64
.74
350" KAO No-Logo Color Disks ... 1.85
8.95
3.50 DS/DD MO Brand in Plastic Box
*

Single-slot Qua Tech PXB-721
for PC-AT has 72 digital I/O
lines. Connect three choices of
data acquisition modules.
Supports Labtech Notebook!'
For order info, call:
1-800-553-1170

No-Logo Bulk Diskettes
5.25" DS/DD

5.25" DS/HC

.45*

3.50" DS/DD

.59

3.50" DS/HD

1.79 *

'Bulk diskettes include sleeves, labels and vi/p tabs

TERMS: No surcharge on VISA. Mastercard or AMEX. Order
packaging and processing =$2.95 per order. COD orders add
$3.95. SHIPPING: $1.95/5 cartridges; $0.95/50 diskettes.
PO's accpted from recognized institutions on Net 30. Bank Draft,
T/T or L/C acceptable. Price quoted for case (100 disks or 10
cartriges), For quantities less than 1case add 5%
Toil Free Order Line

1-800-523-9681

TLX-9102404712

Information

Line

1-801-255-0080

FAX-801-572-3327

a DISKCOTECH

DISKCO TECHNOLOGIES, INC.
213 Cottage Avenue
P.O. Box 1339
Sandy, Utah 84091
460
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Qua Tech interface cards
connect IBM 5218 DisplayWriter printer to PS/2
and AT" Available now.
Hundreds installed.
For order info, call:
1-800-553-1170

le QUA TECH

p

OUA TECH, INC
478 E Exchange Street

QUA TECH

Akron, OH 44304

QUA TECH, INC
478 E Exchange Street
Akron, OH 44304

Labtech Notebook is atrademark
of Laboratories Technologies Corp.

11351

1,plavWriter. PS/2, and AT are trademarks of

IBM Corp

Circle 303 on Reader Service Card

Circle 302 on Reader Service Card

PC/XT/AT SUS
DATA
ACQUISITION

'5.25" Color add 4C for sleeves and labels

.27*

5218 Printer
Interface for
PS/2 and AT

Free
Catalog!
001000 12-Bit A.D. DIU. Counters
ADA300 8-Bit ND, DiA, DIO
DG24 96 8255-based DIO
TC24 Am9513 Counter. DIO

xECTER

@tests 1TUCMOS
and D/S RAM.

$545 Complet,. (u.gonly

-programs E(E)PROMs upto 2MBits and 16 Bit wide.

$239
$295

$95/5239
$189
0/1600 24 Channel 12-Bit EPA
S179/$239
All cards made in USA!
We offer a wide range of AID, DiA, DIO. counters.
[prototype. extender cards, interfacing books 8. accessa
rir
ess..30 day NO RISK return and 1year warranty on all
d

Real Time Devices. Inc.
531 E. Marylyn Avenue
e.i/e P 0 Box 906
State College. PA 16801 USA

814/234-8087
Circle 310 on Reader Service Card

i.pragrams
E(E)PROM,
PAL,F-PLD,
GAL,PEEL,FPL,
BIPOLAR,
87051 SERIES.

-16Bit- and 32Bit- WORD SPLIT & 4-GANG adaptor.
-programs PALO (22V10) frorn AMD,MMI,TI,NS,SAMSUNG.
-supports PALASM2/CL/PL/A BELJORCAD JEDEC Ides.
-supports VERIFICATION using TEST VECTOR.
•programs GALs & FPLs from LATTICESGS,NSSIGNETICS.
•supports RALO in GAL (16V8,20V8) devices.
programs EPLDs from INTEL,ALTERA,ATMEL,CYPRESS.
programs PEELS Iront ICT,HYUNDALGOULD(253,273).
programs BIPOLAR PROMs.
programs SINGLECHIPs 8748,8751,87C51 SERIES including
87C451,87C751,63701X/YN,63705V with adaptors.
-tests ICs (111,CMOS) & MEMORYs (opio 1MB)
with USER-DEFINABLE TEST PATTERN GENERATION.
High-Speed,Parallel Interface & S/W Upgradable for New Parts

XELTEK

473 SAPENA CT. #26
SANTA CLARA,
CA 95054

14300-541-1975 (Toll Free Order)
TEL (408) 727-6995
FAX: (oe) 7276996
COD,VISA,MC,AMEX

Circle 381 on Reader Service Card

LOW

=
=

PS/2
PS/2
PS/2
PS/2
PS/2
PS/2

—

—

— —
_—

model 30/286
model 50/30 meg
model 70/60 meg
model 80/40 meg
model 70/120 meg
model 80/115 meg
Call for other models

1895
2395
3695
4395
5595
Call

LEADER
LAP-TOP
Compaq SLT 286-20/40
Toshiba T1000
71200F
Toshiba
T1200HB
Sale!
T1600-20/40 Meg
Call for
T3100E
all!
T3200-40 Meg
T5100-40/100
T5200-40/100
Zenith 286-20 Meg
Zenith 8088-20 Meg
Mitsubishi 286-20/40

Macintosh

3795/Cal
Cal
Cal
Cal
Cal
Cal
Cal
Cal
Cal
3195/Cal
Cal
2395/Cal

Paradise VGA+

219

Vega VRAM

449

ATI VGA Wonder

285

Everex EGA

149

Tatung 16 bit

25N-1 Cartridge
265 Pacific Page
1Meg. Memory Board .249 Plotter Cartridge
PRINCETON GRAPHICS
SONY
ACER
HOUSTON INSTRUMENTS

TOSHIBA
NEC
WYSE
HITACHI

dBase IV

455

Wordperfect

229

Aldus Pagemaker

_495

Ventura Publisher

495

Clipper

435

WordStar 5.5

219

239

Nec Multisync IIA

.499

Nec Multisync 3D .

639

Magnavox EGA

339
.2350

Samsung EGA

359

Goldstar VGA

375

AST 286 model 140X

Sharp FO 220

729

Sharp UX 350

1195

Canor

Call

Brother

Call

Richo

Call

Murata

Call

Coprocessors
8087-3
8087-2
80287-8
80287-10
80387-16
80387-20
80387-25
80387-33

1495

AST 386 model 300c

Call

AST 386 40 Meg

3195

CARD & MONITOR EXTRA
CALL FOR OTHER MODELS

459
239
AMDEK
HAYES
SAMSUNG
CALCOMP

PC MOUSE
MICROSOFT MICE
LOGITECH
MITSUBISHI

IRWIN & ARCHIVE
TAPE BACK
TAXAN
MAGNOVOX

LASER PRINTERS
HP Laser II

EPSON

NOVELL
Authorized
Dealer

Call

AST 286 model 80

PRINTERS

1695

LX-810/LQ-510

199/339

HP Desk Jet+

LQ-850/1050

545/749

Panasonic 4450

1395

FX-850/1050

359/479

Brother HL-8-E

1895

Nec LC 890

3195

OKIDATA
320/321
390/391

Intel

FAX MACHINES

MONITORS

ASI"

Pacific Data (For HP)

3595
4895

SOFTWARE SPECIALS

BOARDS

Nec Multisync 5D

5095
4095
3695

CITIZEN
OKI DATA
EVEREX
GOLD STAR

Everex

Step 386-20 MHz & 16 MHz & 25 MHz & 33
MHz
Up to 256K cache of very high speed RAM
2 Meg RAM, expandable to 16 Meg
S/P, C/C
Enhanced keyboard
1.2 MB floppy
DOS/BASIC
Call!

SINCE 1983

386 S 40 meg
Call Call
386 20E -40 meg
4195
286E 40 meg
Call
386 110 meg/25 MHz
7295
386 60 meg/25 MHz
5895
Portable III 40 meg/12 MHz
3995
CARD & MONITOR EXTRA
Call for other models

WE STOCK

Everex
Step 286 -12 & 16 MHz & 20 MHz
1Meg RAM
Set up utility in ROM
S/P, C/C
Call! for
Enhanced keyboard
your
1.2 MB floppy
DOS/BASIC
configuration

PRICE

COMPAa

Mac IICX/80 Meg, 40 Meg RAM
Mac-I1/40 Meg
Mac-SE 30/40 Meg
Call for 60 and 100 Meg
Lazer NT
Lazer NTX

-=VEREX—
-

359/490

PageLaser 12

490/649

Canon Laser

695

Call

TOSHIBA
105
145
225
249
395
425
495
599

321-SL/341-SL

419/595

351-SX 350 CPS

929

PANASONIC
1524

529

1124

319
Call for others

MODEMS
Everex 1200 Int

89

Everex 2400 Int

159

Hayes 1200 B

299

More in Stock

Call

WE ACCEPT CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx
3% charge on VISA, MC &5% on American Express

EXPORTS
Available

COMPUTERLANE

HOURS:
M-S 9-6
CORPORATE ACCOUNTS WELCOME
CALL FOR VOLUME DISCOUNTS
CONSULTANTS CALL FOR PRICING
Circle 92 on Reader Service Card

1-800-526-3482

(Outside CA)
(818) 884-8844 (In CA)
(818) 884-8253 (FAX)

Prices subject to change without notice

22107 ROSCOE BLVD.
CANOGA PARK
2 BLOCK W. OF TOPANGA
/
1

CA 91304

Compaq is aRegistered Trademark of Compaq
IBM is aRegistered Trademark of International Business Machines
NOVEMBER 1989 • BYTE
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1

Exxon

2

General Motors

3

Mobil

4

Ford Motor

5

IBM

6

Texaco

7

E.I. du Pont

8

Standard Oil (Ind.)

9

Standard Oil of Cal.

10

General Electric

11

Gulf Oil

12

Atlantic Richfield

13

Shell Oil

14

Occidental Petroleum

15

U.S. Steel

16

Phillips Petroleum
•

27
million
Americans
can't read.
And guess
who pays
the price.
Every year, functional
illiteracy costs American
business billions.
But your company can
fight back...by joining
your local community's
fight against illiteracy.
Call the Coalition for
Literacy at toll-free
1-800-228-8813 and find
out how.
You may find it's the
greatest cost-saving
measure your company
has ever taken.

A literate
America is a
good investment.

30-day money back guarantee
2716 to 274001 incl. EEPROM/CMOS
High speed programming algorithm
latel/MotorolaBinary files utilities
87C51/51 & 41/42/48/49 adaptors (Optional)
Eprom emulator adaptor 2716 -27256
Industrial Model $398
4 Meg eproms available
(Concom Restriction)
One per custorner

HASA

462
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879 E. Hastings Vancouver
CANADA V6A 1R8
2370 Midland Ave.
Unit. 528. Scarborough
Oct CANADA MIS 1P8

•

lel (604)

251-1514

.al5j
4
4M

7Z 4
7
4:;M

Voice Me§saging •Call Processing
ve
•
Audiotex • Telemarketing
Order Processing • Call Distribution
POwerline translorms
your personal computer
(PC/XTrA17386) into a multiline voice processing

•

command center capable of controlling 16
telephone Imes
Intellgently process
your sales, legumes and
messages in the back ,
ground Give your corn.
puler some Puncht

ot
thrbol
ug
as h
t rah
ur Po
n'wertr ge
Package Includes hard ,
ware. software, Cables.
speaker, 2 year warranty

Single Use
Multl -line

re... 5295.00
$895.00

Memo:eke sesapes west. ,
For isroehasoner sees Call

(415) 652,9600
FA% 14151 652.5.1/1

TALKING TECHNOLOGY, INC. lit
.13 PIEDMONT AVE OAXLAND CA 946

Circle 348 on Reader Service Card

Circle 199 on Reader Service Card

ALL

Data Acquisition Processor'

NEW

!!!

9 TRACK TAPE SUBSYSTEM
for
IBM PC/AT/386
complete for only

$2,595.00
1 YEAR

WARRANTY

Onboard Intelligence Far IBM PC/XT/AT/386
• 16 MHz 80C186 for general processing
•20 MHz DSP5600I for digital signal processing
•Sustained digital signal processing of 10 MIPS
•FFT and FIR filtering without ?rogramming
•Acquires analog and digital inputs to 235K s/s
•Buffers and processes input data as required
•Updates analog or digital outputs to 250K s/s
•Over 100 commands without programming
•Custom commands may be written in C
Call for FREE Demo Diskette

MICRoST‘R
=I.Alio

Redmond, WA 98052
FAX $206) 881-5494

uts
"m i

PC

optional

a

AKSystems Inc
20741 Marilla St.

Chatsworth CA 91311

TEL:818/709-8100

FAX: 818/407-5889

Circle 20 on Reader Service Carol

Circle 237 on Reader Service Card

•

• IBM/ANSI compatible at 80(e/1600/3200 bpi
• Controller, cables and software included
• Interfaces for PS/2*, Xenix* and DEC*
• SCSI*, AT or MCA* Bus I/0 at 25/50/100 ips

(2061 881-4286
2863 152 Ave. N.E.

PC PRODUCTIVITY
[I
H VOPEX —

KEYBOARD & MONITOR

Ertl

500 FEET AWAY -ALSO
DRIVE MANY MONITORS

4200 Plus

AT ONCE — CALL FOR

FREE CATALOG
-ff-w -w-«-

rIall Ci
a
Culd
lition for Literacy

flour
Thru!

4-MEGABIT PROGRAMMER
for IBM XT/AT
$245

VÉC
THI?CrOGIES,
W
INC.

19145 Elizabeth St ,Aurora. OH 44202
US 216-543-1646 or 800-RGBT-ECH
UK 0244-880478
PARIS 331-47632789
GENEVA 022-431124
CANADA 416-677-6500
MUNICH 0130811234

Circle 253 on Reader Service Card

r.

Turn your PC into a
Tektronix Graphics Terminal
DATA
FTC SYSTEMS

(800) 962-3900
10801 Dale St., Stanton, CA 90680
Circle 146 on Reader Service Card

BITWISE COMPUTERS
-MORE THAN JUST
A PRETTY FACE
Model

Model 212M

Model 212

Model 325

Model 333

Portable III-212

CPU
RAM
DISPLAY

Portable III-325

12 Mhz 80286
512K 0Wait
Monochrome

12 Mhz 80286
1Meg 0Wait
VGA color

25 Mhz 80386
4Megs Interleaved
VGA color

33 Mhz 80386
4Megs Cache
VGA color

12 Mhz 80286
1Meg 0Wait
Plasma CGA

25 Mhz 80386
4Megs Interleaved
Plasma CGA

PRICE

$1,395

$1,895

$3,195

$4,895

$2,195

$3,495

Prices are for complete systems, including Comptuer, Monitor, Keyboard, Hard Disk, DOS, Documentation, and 1Year Warranty

All Desktop Systems Include:
•Compact Case 17"w x7.25"h x14"o
•8Expansion Slots, 5Full Length Free
•5Drive Slots, 3free
•Teac 1.2 or 1.4 Meg Floppy (add $95 for both)
•Trident VGA Card, 100% register compatible, up to 1024x768
•Keytronics 101 Key US Made Keyboard
•2Serial Ports, 1Parallel Port, 1Game Port
•Seagate 40 Meg 28 ms MFM (ST-251-1) Hard Disk
•MS-DOS 3.3 or 4.01 with Manuals

Monitor Upgrades
Model

Monitor

Resolution

Dot Pitch

Price

VGA-41
VGA-31
VGA-IIA
VGA-3D
Mono

Packard Bell
CTX
Nec-IIA
Nec-3D
Packard Bell

640x480
640x480
800x600
1024x768
720x348

.41
.31
.28
.24
.29

Standard
Add $30
Add $290
Add $425
Subtract $450

All Portable Systems Include:

•Portable Case 15"w x9"h x8"d (20 lbs empty)
•High Contrast Plasma Screen (call for LCD prices)
•5Expansion Slots, 3Full Length. 2slots free in 2drive system
•3Drive Slots, Teac 1.2 or 1.4 Meg Floppy (add $95 for both)
•40 Meg ST-251-1 Self Parking 28 ms hard disk standard
•ALL Hard Disk Upgrades available (see table)
•Simultaneous Display on screen and external monitor
•MS-DOS 3.3 or 4.01 with Manuals

Plasma Display Upgrades
Model

Screen

Resolution

CGA
EGA
VGA

640x400
640x400
640x480

640x200
640x350
640x480

Gray
Scales
4
4
16

Price
Standard
Add $290
Add $540

Hard Disk Upgrades
Model

Size

ST-125-1
20
ST-251-1
42
ST-277N-1 66
ST-277R-1
66
ST-296 N-1 85
Microscience 121

MB
MB
MB
MB
MB
MB

Access Controller Price
Time
Type
28
28
28
28
28
28

ms
ms
ms
ms
ms
ms

MFM 1:1
MFM 1:1
SCSI 1:1
RLL 1:1
SCSI 1:1
ESDI 1:1

Subtract $85
Standard
Add $60
Add $95
Add $245
Add $700

Bitwise — Building and servicing PCs since
1985. Questions? Call Us! we understand what
we sell! Shipping — You pay UPS Shipping
Charges only, FOB. Troy, NY, no surcharges.
Full 1Year Parts & Labor Warranty, 30-day
money back guarantee. These are cash or
check in advance prices. VISA, MC,
DISCOVER, welcomed (2% surcharge). COD,
add 1.5%. Personal Financing and Corporate
Leasing Available.
Circle 54 on Reader Service Card (DEALERS: 55)

1-800-367-5906
518-274-0755
Fax 518-274-0764
Bitwise Designs Inc.
701 River St.
Troy, NY 12180-1233
DESIGNS,

INC.
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Circle 367 on Reader Service Card

UNICORN-YOUR I.C. SOURCE

FREE CATALOG

COLLIMATOR PEN
e

e...C..\

Alow power collimator pen containing a
MOVPE grown gain
guided GaAlAs laser.
This collimator pen delivers a maximum CW
output power of 2.5 mW
at 25 °C.
These collimated laser
oce sare applications
designed for
desi
industrial
such as data retrieval,

-e
l
e
*I.
\
4\

telemetry, alignment etc.
The non-hermetic stainless steel encapsulation
of the pen is specifically designed for easy
alignment in an optical read or write system, and
consists of a lens and a laser device. The lens
system collimates the diverging laser light. The
wavefront quality is diffraction limited.
The housing is circular and precision manufactured with adiameter of 11.0 mm and an accuracy
between 4- and -11 ;a m.

usT-P-FuGE--$480:co

PRICE $39.99

M111\1,-IJ

1-800-848-3469

WRITE or CALL for YOUR FREE
COMPREHENSIVE B& B
ELECTRONICS CATALOG TODAYI
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 splitters. short haul modems.
surge protectors, and much,
much more. Most products meet
FCC Part 15J. Your RS-232 needs
Order direct
for quaky, service and competitive
hem manufacturer
prices will be more than met by B&B
TODAY aWWI
ELECTRONICS. Manufacturer to gm, no middleman! Money-back guarantee) Same-day
shipment! One-year warranty on products!
Technical support is available.

In Ohio cal11-614-262-0559

Write For Your FREE Catalog Today:

Alr-22411111wisuw,

Sure

in insured?

SAFEWARE ® Insurance provides full
replacement of hardware, media and
purchased software. As little as $39/yr. covers
•Fire •Theft •Power Surge
•Earthquake •Water Damage •Auto Accident
For information or immediate coverage call:

4002L Baker Road. P.O. Boo 1040 •Ottawa IL 61350
S;FEUARE •The Insurance Agency Inc

Circle 392 on Reader Service Card

Designed for general
industrial low power applications such as reading optical discs, optical
memories, bar code
scanners, security systems, alignment etc.
The gain guided laser
is constructed on a ntype gallium arsenide
substrate with a Metal
II 1 1
Organic Vapor Phase Epitaxial process (MOVPE).
The device is mounted in an hermetic SOT148D
(diameter 9.0 mm) encapsulation.
The S81053 is standard equipped with amonitor
diode, isolated from thecase and optically coupled
to the rear emitting facet of the laser. This fast
responding monitor diode can be used as asensor
to control the laser optical output level.
LIST---12RIGE-$3=0

PRICE

$9.99

We Carry A Full Line of Components

CALL FOR FREE CATALOG

STOCK 0 PINS DESCRIPTION

I-24 25-99

100.

1702
2708
2758
2716
27151

24
24
24
24
24

256 x4Ins
1024 x8450ns
1024 x8450ns
2048 x845Ons (25v)
2048 x8350ns (25v)

4.79
579
3.99
3.59
399

455
6.45
3.79
141
179

4.10
581
3.41
3.07
301

1952716
27Cl6
2732
27328-2
21328

24
24
24
24
24

2048x845Ons
2048 x84561ns
4096 x845Ons
4696 x8200ns
4096 x825Orts

(2.5v-CMOS)
(25v)
(MO
(21v)

679
419
379
399
379

645
398
360
379
360

581
358
324
341
324

2732A-1
TA1S2532
27C32
2784-20
2761

24
24
24
28
28

4696 x845Ons
4096 x8450ns
4096 x84.50ns
8192 x820Ons
8192 x825Ons

(21v)
(25v)
(25v-CMOS)
(21v)
(21v)

3.29
579
1.79
399
159

3.13
550
455
179
341

2.82
495
4.10
3.41
3.07

1760-21)
27548
19E2564
2712820
21128

28
28
28
18
28

8192 x820Ons (
125v)
8192 x8250ns (125v)
8192 x8250ns (25v)
16.384 x820Ons (21v)
16.380 x8250ns (21v)

399
159
079
079
579

379
341
645
5.45
550

341
107
5.81
581
495

27CI28
27256-20
27256
27C256
27512-20

28
28
28
28
28

16.384 x825Ons (21v•CMOS)
32.768 x8200ns (12.5v)
32.768 x8250ns (12.5v)
32,758 x8250ns (12.5v-CMOS)
65.536 x8200ns (12.5v)

5.79
579
529
5.99
10.49

550
645

495
581
4.53
5.12
8.97

27512
2105I2
27E1824
68764
68766

28
28
32
24
24

65.536 x82500S112.5v1
65.536 x825Ons (125v.CMOS)
13072 x820Orz (12 5v-CMOS)
8192 x845Ons
8192 x8450ns

949 902 812
999 949 854
27 99 26 59 23 93
18 99 1804 16 24
15 99 15 19 13 67

sea

5.69
9.97

UNICORN ELECTRONICS
VIM

10010 Canoga Ave., Unit B-8
Chatsworth, CA 91311
ORDER BY PHONE

(TOLL FREE)

(800) 824-3432

(OUTSIDE CALIFORNIA)
IN CALIFORNIA (818) 341-8833
ORDER BY FAX (818) 998-7975
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8051

68HC11
EMULATORS

For info call:
Australia
Austria
Benelux
Denmark
Finland
France
Great Britain
Israel
Italy
Korea
New Zealand
Portugal
Scandinavia
Singapore
Spain
Switzerland
Taiwan
West Germany
US.A. FAX

IIIJ
(02) 654 1873
(0222) 38 76 38
+31 1858-16133
(02) 65 81 11
90-452 1255
(01) 69 412 801
0962-73 3140
(03) 484832
(011) 7710010
(02) 784 7841
(09) 392464
(01) 83 56 70
+46 40922425
065 743-2086 .
(93) 217 2340
(01) 740 41 05
(02) 7840215
08131-1687
(408) 378-7869

See us at Wescon '89, booth 902

EPROMS

Phone: 815-434-0846
All111111111.

Quality Components - Low Prices Since 1983

LASER DIODE

B&B electronics
MANUFACTURING COMPANY

noHau

CORPORATION

51 E. Campbell Ave.,
Campbell, CA 95008
(408) 866-1820

See our ad on page 419

Circle 256 on Reader Service Card

IEEE 488
Solutions
•Hardware & software interfaces for PC, AT,
386, PS/2, Macintosh,SUN, HP & DEC
•IEEE converters to SCSI, RS-232, RS-422,
modem, Centronics, digital I/0 & analog I/O
•IEEE extenders, expanders & buffers
•IEEE drivers for DOS, UNIX«, Lotus 1-2-3,
Symphony & Quattro.

Circle 788 on Reader Service Card

CACHE CONTROLLER

WORLDS FASTEST ACCESS TIME 0.3 MB
And you already have the drive!
Perfect for CAD CAM and Desktop
Publishing
hyperSTORE 816 SPU
REVIEW IN THIS ISSUE
SIMMS
BEST PRICES • 2 YEAR WARRANTY
CALL

FOR PRICES

8087
64K
256x9
80287
256K
256x8
80C287A-12 4464
1 MEG x 9
80387DX
VIDEO 1 MEG x 8
80387SX
1 MEG LOW PROFILE
Dealer and OEM Inquiries Welcome
Tel: (213) 383-9701
FAX: (213) 383-3423

G. Reed, Inc.

258 South Western Avenue, L.A., CA 90004
Shipping and handling charges may apply.

Circle 158 on Reader Service Card

805118052
BASIC

COMPILER!
MCS

BASICS2TM

compatible

Call or send for your
FREE Technical Guide

Runs on IBM-PC or compatible

Demo disks and application notes available

$295.00

Please

Cs

see our
ad on

Call Now! 603-469-3232

page 214

(216) 439-4091
Telex 6502820664 •Fax 12161439-4093
10toch. Inc. •25971 Cannon Road
Cleveland.Obio 44146

Circle 182 on Reader Service Card

ri Binary Technology, Inc.
L.M14 1 man Sheet •PO

Box 67 •MMOINt Ne 03
770

Circle 53 on Reader Service Card

Holiday Special All System Pricing Reduced
CABr
AsE 1ILMMHZ
•256K (Opt. 6400) • 150 Watt Power
Supply •AT Style Keyboard 8 Case
•4.77 or 10 MHZ Keyboard Selectable
•Floppy Disc Controller
•8087 Socket •360K Floppy Drive
•1Year Warranty
3

$

419 °°

e

CAT 386 SYSTEM

IBM XT COMPATIBLE

min
4.1

SYSTEM
OPTIONS

129"
139"
89"

HAM UMIPS

GUPHUGEMUKS
8087
8087-2
8087-1
80287
80287-8
80287-10
80C287-12
80387-16
80387-20
80387-25
90387-33
80387SX

5MHz or less
8MHz
10MHz or less
6-8MHz
8-10MHz
10MHz
12MHz
16MHz
N
20,4Hz
25MHz
E
33MHz
16MHz

88"
129"
179"
139,0
19940
239.
299.
369.
439«
549«
649"
399"

MODEMS BY

24"
39"
See Below

Clock Calendar
Parallel 8 Serial Ports
Additional Onves

Description 15ONS12ONS1OONS
2"
2»
64 x 1
64 x4
4" 5" 5I.
256 x 1
3" 3" 3"
1Meg x 1 11" 11" 12"
256 x4
12» 14" 15.
64x4 Video 6« 7. 8.
1Meg Video - 24" 8K x8Static 7" 8" 9"
NEC V-20 - 8MHz

EV-923
EV-941
EV-945
EV-942

EverCom 12 303/1200 bps Bitcom Software
6900
EverC,om 24 2400 Baud Int. Bitcom Software
139° ,
External 2400 Baud
199 ,0
2400 PS2
229« EX-955 FAX Card
349 ,,
Level 4MNR 19" MORE MODEMS... Level SAINP 39
1200 Baud Internal w/Software
5400
1200 Baud External fully Hayes Compatible
99 00
2400 Baud Internal Y2 card w/software CPI
99. 0
2400 Baud External Fully Hayes Compatible, Zoom
129 ,,

For
Model
30/286
30/286
70-E61 8 121
70-E61 8 121
70-A21
80-041
80-111 8 311

Description
1MB Add-on Module
1MB Add-on Module
4MB Add-on Module
4MB Add-on Module
1MB Memory Exp. Bd.
1M8 Memory Exp. Bd.
4M8 Memory Exp. Bd.
4M8 Memory Exp. Bd.
1MB Mern.Upgrade Kit
1MB Memory Exp. Bd.
4MB Memory Exp. Bd.
1MB Upgrade Bd
4MB Upgrade Bd.

Equiv. Compaq
For
Part II
Model
113131-001
386/20/25/20e/286E
113646-001
Deskpro 386S
113132-001
386/20/25/20E/286E
112534-001
Deskpro 386S
113644-001
Deskpro 386/20e
113633-001
Deskpro 386S
113645-001
Deskpro 386/20e
113634-001
Deskpro 386S
107651-001
Portable 386
117428-001
286E
117429-001
286E
110235-001
SLT/286
108070-001
386/16

89 ,,
109 ,,
239«
369«
4,19°.

SIMM MODULES

Description
64 x9 IBM 8 Compatibles
256 x8For Apple Products
256 x9IBM 8 Compatibles
1Meg x8For Apple Products
1Meg x9For IBM 8 Compatibles

VIDEO CARDS BY •ImvEREx-'
119° ,
269"
44 ,,

15ONS
19"
39«
42..
129.
139"

HP LaserJet
1Meg
2Meg
4Meg

12ONS
29"
44.
48«
139.
149°.

599"
419"
899«

Meads
Low Price
359«
369«
898"
998 ,0
49900
499«
1399"
13990
499«
499"
1399"
599"
1399"

HAND EnevEs

54900
100«
289«

159«

WESTERN DIGITAL CONTROLLERS
WX-1 8 Bit /
2
1
Sized for XT

7900
11900
89° ,
129° ,
159° ,
19° ,
69° ,
5
0°

MM2 16 Bit Full Sized Hard/Floppy
WD-27X 6Bd RLL 1/
2 Size
1NAH 16 en Hard Drive Controller
RA2 16 en ALL Hard/Floppy for AT
MEAD Floppy Disk Controller for XT
MEAD 1.2 Meg 8, 360K Controller for XT 720K-1.44 .
Cable Set for Hard Drive Only

Mitsumi FLOPPY DRIVES
360K /
2
1
Ht. PC Compatible - Mitsumi

yri
WAR

UV

69°,
8900
89 ,,

1.2 Meg 51/
4 Mitsumi
720K 31
2 "Drive w/5 1
/
4 "mounting - Mitsumi
/
1.44 Meg 31/
2"Drive w/5 1
4 "mounting - Mitsumi
/
360K Tendon TM100-2 Full Ht (The Original IBM)
160K Tandon TM100-1 Full Ht
External Case w/Power Supply 2, 1/
2 HTs or 1Full

BONS
39«
59•0
64«
169.

109°.

89°.
59 00
149 00

TAPE BACKUPS

eVEREX-'

160«

40MB

Mini Cartridge, 1.8MB/min, XT (DC 2000)
339"
Mini Cartridge, 3.6MB/min, AT (DC 2000)
339 ,,
60M8 Streaming Cassette, 5MB/min w/cont (CT600) _649° ,
60M8 Streaming 600A, 5MB/min w/Full cont (DC600) 8490°
125M8 Streaming Cartridge, 5MB/min w/Full cont
1119011
DC2000 24«
External Add 195«
DC600 24"
40MB

Memory Boards
0-3Meg
109.
13-3Meg PS2
249.
0-10Meg
179.
0-8Meg PS2
399«

299 0
399«
69900

14" EGA Monitor w/Interlace
Novell Network Call 12 Mhz add
14' . Color Monitor wAnterface

20Meg 40 Mil 112 Ht 31
2 "Drive only
/
25900
30Meg 40 Mil 1/
2 Ht 3
2 "Drive only
/
1
29900
20Meg w/cont. & Cables
25900
30Meg w/cont. & Cables
289«
40Meg 1
2 HT 40 Mil w/software, Drive only . 349"
/
ST251-1 40Meg, 28 Mil Sec, Drive only
35900
ST277R 60MB 40 Mil 1/
2 Ht
449«
ST4026 20Meg Full Ht 40 Mil
2990,
ST4038 30Meg 40 Mil Full Ht
399° ,
ST4053 40MB 28 Mil Full Ht
519"
ST4096 80Me Full HT w/software 28 Mil Sec.
63900

499«

100NS
34"
490.
59"
149«
159«

49«
1080,
139"

dilY Seagate

IBM & Compaq boards & Modules corne with 1year warranty and
are manufactured on a2nd party board.

Imtecl cgs. MONITORS

.

ST125
ST138
ST225
ST238
ST251

Meads
Low Price
149"
45941
239"

Equiv. IBMPS2
Part
30F 5348
30F 5360
6450603
6450604
6450608
6450375
6450379

COMPAQ

=-_...VERE)E1 Aoe
:720
-

EGA EV659, 640 o350, Auto Switch
VGA Viewpoint 16 Bd 256 Exp 512k
MORE VIDEO CARDS...
MonoGraphics or Color Graphics (Hercules Compatible)

286, 386 AT Compatible
640 K Upgrade
512K Upgrade
12" Amber Monitor w/Interface

Description
512K Upgrade
2MB Upgrade
1MB Module
2MB Module
2MB Mem. Board
1MB Mem. Board
2MB Mem Board

700

'Íi°,ilri,latti

649 °°

IBM PS2

The above Memory Upgrades come or
DIP Form. Please specify it you need
ZIP. Soi PLCC •Flat Pack or if you
need Nibble Mode

1256A 12" Amber w/Tilt & Swivel Base .
1257 12" Amber Flat Screen 720 x350 ..
1464 14" Color 640 x200, 16 colors
1453 14" EGA 640 x350. 64 colors/.31
1455N EGA 7202480 Multisync Compatible

$

WILNIUKT PUN ALL UUMPUIEKS
PONS
3.5
6I.
4"
13 ,,
17"
11"
11°.

IN

•512K Exp. to 1MEG •200 Watt Power
Supply •AT Style Keyboard
•Western Digital Controller • 1.2 Meg
Floppy •Legal Bios w/manuals •Systems
Documentation • 1yr war. •Clock/Calc
• 10MHz OTK Motherboard

$1523 00

20MHz

teWn

11.3 NORTON SL

BASE SYSTEM

Xenix, Unix, Novell Compatible

8088 XT Compatible
640 K Upgrade
12" Amber Monitor w/Interlace
DOS 401 w/GW BASIC

CATn' 286-10MHZ

• 12" Amber Monitor
with Graphics Interface Card
•1.2 Meg Floppy Dnve
(expandable to 8Meg)
• 1Meg of Memory
•Parallel, Serial 8 Clock

MEAD has done it again!
We Have Located The Following New Equipment Below Everybody's Cost!

mew MONITOR

LETTER QUALITY PRINTER
DAISYWHEEL PRINTER MANUFACTURED

HIGH SPEED SCANNER

Aer

BY C.ITOH
Why pay $1149 for a Choh

STARWRITEIr F-10

Desktop LS300 Scanner
List Price: 1095 00 Meads: 48900

When oIf 40 cps letter quality daisywheel
printer fmm the same manufacturer is only

STANDARD FEATURES

$
3999P

FREE TILT
SWIVEL BASE

List $199

Mead:

Mead

$99 00

10 for $890

SIDEKICK PLUS

•DexxaMouse
•2Button Opto-Mechanical
•200 DPI
•Pa cemaker, Driver & Menu Software
•PS, XT. AT PS/12 Compatible
9r(I

%Slag

•14" Flat Screen •Paper White Phosphorus
•TTL Monochrome & RGB Interface

1900
14900
199 00
99 00

SERIAL MOUSE

List

300 DPI -Allows for the creation of high resolution
graphics/text.
Automatic Sheet Feeder -Efficient document handling.
Image Input •Sheet or card (up to 5sheets can be
set with the built-in Automatic Document
OPTIONS
Feeder)
Scanning Speed -12 seconds/page (at 300 dot/inch)
PC Paint Software
6 seconds/page (at 150 dot/inch) OCR Software
Gray Scale -32 shades either pattern or 2shades.
Macintosh Interface

•": •

OPTIONS
•6ft. ;erial Cable
•Bidire ;tonal Tractor
•Cut Sheel Feeder
•Serial to Parallel Converter

List:

•By Borland Version 1.0
•Professional Desktop Manager
199 00
Mead: 79»
10 for 59 00 ea.

PARADISE MONO EGA CARD
Auto Switch Monochrome EGA Card, 640x350
EGA, MDA, CCA, Herc List 319 00 Mead 99 00

49 00

List

SALES: 7a.m.-6 p.m. PST

702-294-0204
TECHNICAL ICUSTOMER SERVICE /ORDER STATUS:
9a.m.-4 p.m. PST
Inclemarks Are Regale. orto Mel, respect. Co o

Peras

Circle 218 on Reader Service Card

sue,.

FAST TRAX

WORDSTAR PROFESSIONAL 5.0
•Write or Edit Text Based Business Reports
as Documents
•Advanced Page Preview To Save Time
•Organize Format & Merge Info From
Other Software

59 00

Mead

24 0°

10 for 19 ,, ea.

List:

485 00

Mead . 149 0,

10 for 129 ,, ea.

•Quantity Ammo Avadable - CALL
NO SURCHARGE FOR MCNISA
•We Accept Internaanal Orders
TERMS:
•Purchase Orders from Unlversities.
MC • VISA •COD •CASH
Government Institutions. Fortune 1000
Purchase Orders from Qualified Firms
anrms.
dDahlia fi
Personal Checks •AE add Oh •COO add 55.00

WE ALSO PURCHASE
EXCESS INVENTORYFAX LIST

20% RestockInQuim
v 3
44.3 414On ReturnA‘vithin 15 days
vise

to Change

49«
199«
49«

•The Best Disk Organizer
•Tune Up Your Disks in Seconds
•No Limitations on Directories
•Hard Disk or Floppys
•Helps Prolong Your Hard Disk

800-654-7762
FAX 702-294-1168

Ready to go for IBM -Type Machine

innn AlovAdA eiwv

. unit ini . RA/.1do

rib.

05E nonn4

SHIPPING: Imln

I

-A

x°°i UPS
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How to Protect
Your Computer

ALLCON

Alarm/Control System
Less than one $
per channel
for PC—AT
176 ch. TTL/sig. 1board
320 ch. TTL/sig. 1board
656 ch. TTL/sig. 2boards

And Make It Last Longer
FREE money-making literature. What you need to
know about UPS — uninterruptible power systems.
How to get complete protection from power line
problems. 350 VA to 15 KVA models from the
world's largest manufacturer of single-phase UPS.

Best Power Technology, Inc.
PO. Box 21{0, Necedah, WI 54646

Toll-Free (800) 356-5794, ext. 3783
(608) 565-7200, ext. 3783

Circle 347 on Reader Service Card

VIDEO FRAME GRABBERS

$199
S399
$599

3 h. TTL/sig. compuso alarm output.
Standard connector board can he used.
Prog. time 600 signals about 15 hours.
Signal name 24 characters.
Ten operator,. 7 key level authorit\.

ALLregulator AB

Dagj.gat. 9, S-415 09 Gothenburg, Sweden
Fax +46 3143 47 3(1 Tel 46 31 48 1)1 SO
US office Mesa AZ
Tel (602)649 1202
TILW,V1,5

Circle 21 on Reader Service Card

25MHZ 80386 MOTHERBOARD
Faster Than The Everex Step
6.2 Mips! $1499 (OK) cyry

TM

Features:

MODEL
RESOLUTION
HRT 256-4
256 x256 x4
495
HRT 256-8
256 o256 x8
795
HRT 512-8
512 x512 x8
995
HRT 512-24 512 x512 x24 1995
-IBM PC/XT/AT COMPATIBLE
-DIGITALIZE IN REAL TIME
-COMPOSITE VIDEO IN
24 BIT RGB OUT except model HRT 256-4
16 level gray scale out
-SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES
-FREE SOFTWARE UPGRADES TO REGISTERED OWNERS
-FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR
RETURN OLD BOARD AND JUST PAY DIFFERENCE

HRT

PHONE 416-497-6493

HIGH RES TECHNOLOGIES

0

BSOTXN76,N.Y. 14092
FAX 416-497-1988

Circle 165 on Reader Service Card

Computers for the Blind
Talking computers give blind and .
visually impaired people access to elec-

tronic information. The question is
how and how much?
The answers can be found in The
Second Beginner's Guide to Personal Computers for the Blind and Visually Impaired
published by the National Braille Press.
This comprehensive book contains
reviews, written by blind users, of software that works with speech.
Send orders to:
National Braille Press Inc.
88 St. Stephen Street Boston, MA
02115
(617) 266-6160

$12.95 for braille or cassette
$14.95 for print
NBP is anonprofit braille printing
and publ:ghing house

.84K/258K Write Back
Cache
*Dual Read/Write Cache
*Transparent Refresh
*8MB maximum on
motherboard
*Supports 80387/Wekek
*Compatible with UNIX.
OS/2, and Novell
•1 Year Full Warranty
*72 HR In-Circuit
Bum-In!
20 MHz also available
@ 4.9 MIPS

SIMM Modules
258Kb x9, 10Ons-S48
1Mb x9, 10Ons-S150

Same Day Shipping)
Technology Power Enterprise, Inc.
48580 Fremont Blvd., Suite 118,
Fremont, CA 94538
TEL (415) 823-9182 FAX (415) 823-9482
Novell, OS/2, and UNIX ace registered trademarks

Circle 351 on Reader Service Card
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When Bob Lawrence joined the
railroad nearly 30 years ago, he began buying U.S. Savings Bonds for
his retirement. Now he buys them
for his grandkids. "Bonds pay good
strong rates and they're simple to
purchase: he says. Become the next
Great American Investor. Call us to
find out more.
U.S. SAVINGS BONDS

• Automute by land». campment or nes • Powerful Meement lords
• 33 ter support Mnd

teed oas

.cmory env. e we:

I Backannorapon: pegare swap

evn sue and 32 be pekerre,rsrr
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110 •IS
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201304e bororrob
•b
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MC6) 4368944 •Mr
10734) 812030 •Fax
0031 MOM •Fa
•36T15994424 •Far

439-8566
435333
85430
43345

ASR FOR YOUR FREE DEMO DISK
TE.1101.00V

See us at Wescon,
San Francisco, Booth 1546
Circle 249 on Reader Service Card
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California Digital
17700 Figueroa Street • Carson, California 90248

$79S

OPTICAL

WORM
Dest $09

1795

4

Scanner

/

Vrite Once Read Many... California Digital has just purchased
mm PRIAM CORPORATION, 300 hundreds of Information Storige's ISI/525WC optical WORM drive. The WORM's were man facturad for Priam and bare the Priam logo. Chosen "Editors
hoice" by PC Magazine, (March 29, 1988) the 525 provides 230
legabytes of random accessible data on each doubled sided
ippy cartridge. (manually flipped).
)ptical storage is the perfect medium for maintaining "on line"
rograms or other static data. Ideal for catalogs, part lists or any
pplication where random accessibility is required.
he ISI/525 is available in IBM internal configuration but an ester-

Image scanning for OCR text, photographs, and
line art High resolution :300 DPI, the DEST PC Scan
Plus/651 is capable of rendenng photographs to 32
halftone shades. Also inputs text directly from
printed pages to ASCII files or directly into most word
processing programs. Electronic status display.
Available for both the Macintosh (SCSI) or the IBM/
PC. Please specify 115 or 230 volt.
Original price was over $3000. now is your chance to
purchase aDEST scanner for only $559.

actor, lawyer, incllan chief.
Virtually every industry and profes,ion .
sseminating information on CD/ROM. One compact ask, the same size as an
Oro disk, can store over 500 megabytes of data in High Sierra format.
olow is a listing of same of the CD/ROM drives currently available frein
alifomia Digrtal. The best value is the Eclipse 430 external dnve. The 430
dudes PC/XT interface, cables, sampler software and MS/DOS extension. It
so offers an audio output feature for mulitmedia presentations. The system is
anufactured in Japan by one of the Worlds largest producers of magnetic
orage equipment. Asuper value at only $539.
Nose 430 external system
$539
achi 15035 External system ....695
achi 3500 Internal system
595
achi intemal drive only
519
,C CDR/77 External drive only 695
:C CDR/80 Internal drive only _639

NEC interface kit for above
159
Sony CD/510 internal drive °rig _559
Sony 6101 external drive only
795
Sony 2308 interface kit
159
Panasonic LF5000 Write once" 1895
Panasonic interface kit for above .359

did Your Avir

PRINTERS

The Saba Scanner inputs aprinted page of evenly
spaced text in less than three seconds. Included
OCR software allows your computer to transfer
printed pages into ASCII files or directly to spreadsheets and most word processing programs.
Archival data, legal briefs... No problem. Simply inset the page into the Saba and in seconds the document is digested into your computer and ready for
editing. Also does line drawings that do not require
gray tones. Limited quantities available. Original
price $1299: now only $359.

SCANNERS
SANA SCANNERS
page scanner with OCR software
hand held scanner with OCR soft.
DEST SCANNERS
PC/651 scan* 32 shades
2000 edge feed scanner
MICROTECH300G 256 Tisloscales
DA HandiScan 300 with
PRINCETON GRAPHICS LS-300
PANASONIC
F1S505 Image page scanner
RS506 Page scanner

Computer

1299
799

359
159

3995
935
2195
359
1095

559
719
1759
199
789

1499
1899

999
1259

HITACHI
HDG 1212 Puma 12x12"
HOG 1515 15x15
Tiger 1111C, 12x12 stylus extra
HOG 3648, 36x48"
SUMMAGRAPHICS
Summa 1201 plus 12x12"
TB 3648, 36048"
KYE Genius Tablet vr/4 but. mouse
CALCOMP
25180. 12x18"
91480, 36x48"

de to MHz Mother board
$89
Jot 12 1042 baby AT Motherboard ......229
41 Mee Ore dare AT case
35
or drive XT case .
1/102 AT/XT Gorman mtg. Keyboard ..57
0watt AT power sodIAY
59
.0 36014/Byte disk drive .
49

Monochrome card, printer pod
MonoGraphics pvircideg pilaw port .....45
Color Graphics card
49
EGA Color Multi Resolution'
I/0 PLUS, Sex/Pail. clock. garne
Dial, I/0, diak control. clock, gam —..-.59

595
969
727
5357

359
659
487
3995

599
4748
599

379
3729
279

1275
4118

999
3389

hficroSoft Mouse
Your choice, MicroSott "Inport Buss Mouse" or
"Serial Mouse". The industry standard, list price
$150, now available fa only $59. Includes software and manual. Packaged in OEM

FAST... 22 inches per second. Size "B"
four pen with auto pen capping and 128K/
byte buffer. HPGL compatible, 19 built-in
character fonts and automatic sheet feeder

make

the Hitachi 673 a super buy at only
$795. RS/232 and centronics parallel.

PLOTTERS
HOUSTON INSTRUMENTS
DMP 41 single pen, 3ips. CAD
DMP 52 single pen, 16 ips. C&D
DMP 56C size A-E, 16 ips
DMP61 single pen, 32 ips, A-D
PC695A 4pen, size "B" 3ips
CALCOMP PLOTTERS
1023 Artisan A-D, 8pen, 30 ips
1043GT size A-E, 8pen, 24 ips
HEWLE1T PACKARD
7475A 6pen size "B"
7550A 8pen size "8" 32ips
etneàIziitiE .24 ips

2995
3295
5695
4295
799

2295
2495
3095
3095
595

4895
7995

3795
5495

1895

1495

3900
9990

2995
7595

HITACHI
673/BM 4pen, size "B" auto feed
2455
675 size "A-D" 8pen
FUJITSU Imagegrfh, 6pen, 11x 32 516z
IOUNE PLO rl
LP3700 size E, 10 ips
4195
LP37COMP 8pen size "E" 10 as
4695
ROLAND PLOTTERS
DPX2C00 size "C" 8pen with stand —.2995
DPX3300size;rien with stand
4995
ENTER COMPUTER
SP600 size "B" 6pen
995
SP1000 single pen size A-D
3995
JDL 850. size "C" ore meg. memory _3845
VF_RSATEC 8524 Electrostatic
16,900
NU1AONICS
5460 size "A-D"
2495
5860 size "A-D" 8pen
7495

795

-5
.
8
3195
3495
2195
3495
659
79
2789
2
5
13789
1859
5759

CAD SOFTWARE

AIJTOOESK
AuloCad version 10
Designer
.5 Enhanced 2.0
AutoSketch Std

299
99
5 219
7:

GENE« CAD level 1

2995
49
AMERICAN Set BUS'N, Design Cad ....299

EM Color
Monitor

Area« ur
:aldomia Digital has all the components needed to customize your own
omputer. Buy as much computing power as you need now, and up grade
'hen the need anses. Here are some examples of components available:

1659
2995
3879
3659
3095

DIGITIZERS

MBE $5

CD/ROM Complete rd

Automatic Paper Feeder
PC Magazine has chosen the NEC-890 best laser
printer of the year. (Jan. 12, 1988). And its obvious
why... the printer is Postscript, Hewlett Packard, and
Apple compatible, and comes standard with three
megabytes of memory. The 890 accepts data from
parallel, serial and Apple-Talk devices.

HEWLETT PACKARD
Laser Printer II, 3000300
2595
Laser Pnnter II/D double sided
3995
OMS PS/8102 Meg ,
35 fonts Post/5 5495
APPLE Laser Wriner NT
4550
MEMO Postscript. 3rneg
4975

al enclosure may be added. Supplied with one cartridge, ESDI/
'C controller, cable and transparent optical software. For addional information, contact Steven in our technical support departlent (213) 217-1947. The ISI/525 is a current production drive.

1 -11 1

Hitachi "B" Plotter

111111I1011111111111
Ideal for CAD/CAM and Desk Top publishing applications. The
Roland CD/240 color monitor has a resolution of 720 pixels by
400/480 lines on a .31mm dot pitch 12" non-glare screen. VGA
specifications in text mode EGA in graphic mode.
California Digital has made aspecial purchase and is able to offer
the CD/240 EGA/VGA RGB color monitor for only $219.
Full featured, 132 column, multi-resolution video color adapter
card available for 0114,5139 additional. Comparable card package
would retail !or $1095.

1995
35
179

40 Megabyte Hard Disk Kit
Forty megabyte internal hard
disk drive, controller and cables
all for only $359.
The kit includes the a 40
millisecond Miniscribe 3650
drive and ahalf slot Western
Digital controller.

S

e

40 Moe Tope

Back-up

DISK DRIVES

$179y«lead Crash, POValefSpikes or just poor disk maintenance..,
ail loose data because you didn't back up. The Alloy/40 is an inexpensive
ay to save and restore files in the event that your data has been distroyed.
his 40 megabyte half height tape back is manufactured by North Amencas
rgest producer of data retrieval equipment
oneed to purchase aseparate tape controller... the Alloy/40 attaches directly
,
your existing floppy disk controller. Supplied software allows your computer
,
back up any time Day or Night. Corne back in the morning and 40 megabytes
irreplacable data has been stored on ase Scotch DC/2000 data cassette.
ark up entire hard disk, modified files only, or by file name. Loss cd data is
evitable but when you are backed upon an Alloy/40 its not acatastrophe.
odel 250 lof PC/XT $179: Model 500 for AT $239.

—

N1III11e1

MICROCOMPUTER
MARKETING COUNCIL
MVO SWIMS ASSOCIATIMI

• Winchester Controllers for IBM/PC •

Five Inch Winchester Disk Drives
Price does not include controller.

master_charge4
s

8:00 AM to 5:00 PM
Pacific Time

SEAGATE 225 20 Mee.

3vr" DISK DRIVES
5ONvMP-73w,r.44509
TEAC 235HF 1.44 "leg.

Ht. 239

SEAGATE 23830 Meg. RLL

19

5" DISK DRIVES
IECsol o, eight
TEC504 V
SM.
double sided .....49
TANDON lot ta full ht. 96 TPI .09
TEAC F055BR hall height __TM
TEAC FC155FR 96 TPI, had ht .119
lEAC FD55GFR for 11314 AT..109
PANASONIC 455 Halt Height...89
PANASONIC 475 1.2 Meg/AT .99
Fujitsu 5," double skled ........69
Dual enclosure for 5," drives 69

r/0

39
99

each two.
229

259

249

SEAGATE 251/151 M. 28mS. 459
SEAGATE 4096 96 M. 35mS. 559

445
539

MINISCRIBE 8425 25 M 65ms239
MINISCRIBE 3650 50M 61 ms. 319

227
309

MINISCRIBE 6085

435

90 meg.

459

MINISCRIBE 3053 25 ms. 1
2 ht. 359
/
339
FUJITSU 2242 55 M. 35mS. 1299 1229
FUJITSU 2243 86 M. 35mS. 1695 1619

DTC 6280 AT/ESDI 1:1 interleave
DTC 7280 AT/MFM 1:1 interleave
AOAPTEC 2372A 1:1 interleave
WESTERN DIGITAL WD/1002GEN

89
159
89

WESTERN DIG. 1006VMM21:1 & 1py139
WESTERN DIGITAL 1007VMM2 ESDI 239
• SCSI/SASI Winchester Controllers •
ADAPTEC

51
2 " foot print
/

WESTERN DIGITAL 1002-05E 51
2 "
/
OMTI 20L

8" DISK DRIVES
DOME 842 double sided ..—..189

895
859
1495 1450

SHUGART 951A dM.sidad....319
SHUGART some sgLsided .259
SIEMENS 100/8 se sided.... 119
REMEX RFD4000 obi. saled. 189

MAXTOR 512190 192 Meg.

1919 1875

TOSHIBA MK5670 M. 30mS. 1289 1229

Winchester enclosure and supply

CONTROL DATA WREN "V"

Switching power supply

Every year since 1973, customers from virtually every nation in the free
World have chosen California Digital fo their data processing requirements.
If its computer, California Digital has it... complete minisystem or just one
microchip. California Digital offers ove 10,000 unique computer products.
Regardless of how specialized your data processing requirements...
California Digital is your one stop shopping solution.

69
189

AOAPTEC 2072 RLL controller

RODIME RO -204E 53 Meg.
MAXTOR 011140 140 Meg.

call

229

DTC 5150 XT/MFM hard drive

259
229
89

• Winchester Accessories •
Dual floppy enc. and powersupply

59
139

TECHNICAL dCALIFORNIA

(213) 217-0500
TOLL FREE ORDER LINE

(800) 421-5041
Telefax •

(213) 217-1951

49
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MICROCOMPUTER
1MARKETING COUNCIL

i'é •
JDR Mcrodevics
30 DAY MONEY BACK GUARANTEE

• 1 YEAR WARRANTY ON ALL PRODUCTS

Deals.

MEMORY
SIZE
65536x I
6553641
65536x1
65536x4
262144x1
262144x1
262144x1
262144x1
262144x1
262144x4
262144x4
1048576x1
1048576x1
1048576x1

SPEED
15Ons
12Ons
100ns
12055
15055
12Ons
10Ons
8Ons
6Ons
10Ons
8Ons
120ns
100ns
8Ons

PRICE
2.49
2.89
3.39
9.95
3.99
4.49
4.99
5.49
7.99
10.95
16.95
13.95
14.95
15.95

PINS
16
16
16
16
16
16
16
16
16
20
20
18
18
18

SIMM/SIP MODULES
PARTI
41256A9B-12
41256A913-80
421000A8B-10
421000A9B-10
421000A9B-80
256KX9SIP-80
256KX9SIP-60
MBX9S1P-80

SIZE
256K x9
256K x9
1MB x8
1MB x9
1MB x9
256K x9
256K x9
1MB x9

SPEED
I2Ons
8Ons
100ns
10Ons
8Ons
8Ons
6Ons
8Ons

TYPE
SIMM/PC
SIMM/PC
SIMM/MAC
SIMM/PC
SIMM/PC
SIP/PC
SIP/PC
SIP/PC

PRICE
49.95
59.95
159.95
159.95
169.95
69.95
79.95
179.95

STATIC RAMS
SPEED
12Ons
150ns
120ns
12Ons
100ns

SIZE
2048x8
8192x8
8192x8
32768x8
32768x8

PARTa
HM6116LP-2
HM6264LP-15
H1462EALP-12
HM43256LP-12
HIA43256LP-10

PRICE
4.99
8.95
9.95
21.95
24.95

PINS
24
28
28
28
28

MATH COPROCESSORS

nter

13-BIT COPROCESSORS
8087
5MHz
89.95
8087-2
8MHz
129.95
8087-1
10 MHz 169.95

•

5 YEAR

W

NIT

1643/T COPROCESSORS
80287
6MHz
139.95
80287-8
8MHz
209.95
80287-10
10 MHz 239.95
80C287
12 MHz 299.95
32-BIT COPROCESSORS
80387-16
16 MHz 359.95
80387-SX 16 MHz 319.95
80387-20
20 MHz 399.95
80387-25 25 MHz 499.95
80387-33 33MHz 649.95

INCLUDES MANUAL
& SOFTWARE GUIDE

.19
.16
.17
.19
.16
.29
.29
24
18
29

74LS32
74L$73
7474
74LS74
74574
74LS138
74LS155
741_5163
741-5240
74LS244

.18
.29
.33
.24
.49
.39
.59
.39
.69
.69

741_5245
741_5273
745288
741.5322
74LS367
74LS373
74LS374
74LS393
74LS682
741_5688

What can you expect from adding math co-processor?
If you run programs that specifically state support from a
co-processor, you will realize significant Increases In speed
from its addition. However, If the program doesn't support a
co- processor, then no matter what, the program won't run
any faster.
Some programs benefit more than others, In particular,
those that make heavy use of Floating Point, Trigonometric,
Logarithmic and Exponential calculations show the most
Improvement. CAD, spreadsheets, some databases, and
Mandlebrot programs are frequently written to use aro
processor If it's available.
How much your application will speed up depends on the
ratio of time spent on math calculations versus other
operations. A 3to 10 times Improvement is not uncommon
certain operations are even faster.
The co-processor you need is specific to the type and
speed of processor. For 8088/86 and 80386 based machines,
the general rule is to use an 8087 or 80387 of the same speed
as the processor, i.e. an 80386-25 requires an 80387-25.
80296 based machines frequently use aco-processor
running at 2/3rds the processor speed, i.e. an 80286-12
requires an 80287-8.
Derick Moore, Director of Engineering

C.P.U.'s

6500
65CO2*
785
6522
2.95
V-20
V20
685
V20-8
8.95
V20-10
11.95
V30
13.95

3.29
9.95
8.95
5.95
9.95
6.95
10.95
.
69
.29
.29
.49
.49
1.95
1.95
9.95

CRYSTAL
OSCILLATORS
1.0MHz
5.95
1.8432
5.95
20.0
4.95
24.0
4.95

16L8
1654
1656
1658
2018
2054
2056
2008
20X8

SIZE
1024x8
2048x8
2048x8
4096x8
8192x8
8192x8
8192x8
8192x8
16384x8
16384x8
32768x8
32768x8
32768x8
65536x8
65536x8
131072x8

SPEED
45Ons
45Ons
35Ons
250ns
450ns
25Ons
200ns
25Ons
25Ons
20Ons
25Ons
20Ons
250ns
25Ons
250ns
200ns

Vpp
25V
25V
25V
21V
12.5V
125V
12.5V
12SV
12.5V
12.5V
125V
12.5V
12.5V
12.5V
12.5V
12.5V

PINS
24
24
24
24
28
28
28
28
28
28
28
28
28
28
28
32

PRICE
4.95
3.49
3.95
3.95
3.49
3.69
4.25
4.95
4.25
5.95
4.95
5.95
5.95
8.95
9.95
29.95

JDR-PR10
JDR-PR1O-PK

FOR AT
BIT WITH I/O DECODING LAYOUT
PARTS KIT FOR JDR•PRI 0ABOVE

34.95
12.95

JDR-PR32
JOR-PR16
JDR-PR16-PK
JDR-PR16V

FOR PS/2
32 BIT PROTOTYPE CARD
16 BIT WITH I/O DECODING LAYOUT
PARTS KIT FOR TOR-PRI6 ABOVE
15 BIT FOR VIDE) APPLICATIONS

69.95
49.95
15.95
39.95

EXTENDER CAROS
SIMPLIFY PROTOTYPING AND TESTING
8-BIT FOR 8088 MOTHERBOARDS
16 -BIT FOR 286/386 MOTHERBOARDS
MICROCHANNEL 16-BIT
MICROCHANNEL 32-BIT

29.95
39.95
69.95
99.95
-4

- 62 BUS LINES
• USE UP TO 24 14-PIN ICS
• 1940 TIE POINTS
• DB25 D SUB CONNECT
PDS-604

$49.95

etp---, SOLDER STATION
• UL APPROVED

• ADJUSTABLE HEAT SETTING
• TIP TEMPERATURE READOUT
• REPLACEMENT TIPS @ $2 95
168-3C

.79
.79
1.69
3.95
.39
.79
.79
.79
3.20
2.40

SOLDERTAIL
8PIN ST
.11
14 PIN ST
.11
16 PIN ST
.12
18 PIN ST
.15
20 PIN ST
.18
24 PIN ST
.28
28 PIN ST
22
40 PIN ST
311

DA TARASE II '39.95
•SHIRT POCKET SIZE ,
•ALL SIZES UP TO 4AT A TIME
•ERASES MOST EPROMS IN 3 MINUTES
DATARASE II
SPECTRONWS
CORPORATION

2.95
2.95
2.95
2.95
485
4.95
4.95
4.95
4.95

Model

Tinter

PE-140
PE-140T
PE-240T
PL-2851

NO
YES
YES
YES

WIRE WRAP
8PIN WW
.59
14 PIN WW
.69
16 PIN WW
.69
18 PIN WW
.99
20 PIN WW 1.09
24 PIN WW 1.49
28 PIN WW 1.69
40 PIN WW 1.99

Intensity Unit
Sot
Chips (uW/Crif) Cost
9
9
12
30

8,000
8,000
9,800
9,800

$89
9139
$189
$255

POWER SUPPLIES

PAL KIT
AN ENTRY-LEVEL
COMPLETE PAL
DEVELOPMENT
KIT FROM CUPL
FULL SUPPORT
FOR 16L8, 16R4,
1656, 16R8, 20L8.
20134. 20R6. 2058.
AND 20X8
MOD-MPL-SOFT
$99.95

$59.95

SOLDER-CUP D-SUBS
MALE
DBO9P
.45
DB15P
.59
HDBI5P
1.49
DB19P
.e9
DB25P
.69
DB37P
1.35
DB5OP
1.85

FEMALE
Daces
.49
D1315S
.69
HDB155
1.59
DB19S
.75
01325S
.75
DB37S
1.39
DB5OS
2.29

ZIF SOCKETS
5.95
ZIF-14
5.95
ZIF-16
6.95
ZIF-20
7.95
ZIF-24
785
ZIF-28
10.95
ZIF
VOLUME
DISCOUNTS
CALL!
zs
DE20
0E34
DS20
0534
DBO9P
DB095
111825P
IDB25S

55
89
65
75
139
1.45
2.25
2.35

135 WATT POWER SUPPLY
• UL APPROVED
• T5V @154, T•12V @ 42A
-5V @ 5A, -12V @ 5A
PS-135
PS-150 150W SUPPLY

CABLES AND GENDER CHANGERS
MOLDED; GOLD-PLATED CONTACTS; 100% SHIELDED
$59.95
$69.95

200 WATT POWER SUPPLY
• UL APPROVED
• ...5V @ 20A, +12V @ 7A,
5V @ 54, -12V @ 54
PS-200
$89.95
APPLE TYPE SUPPLY
•WITH APPLE CONNECTOR
• i5V @ 64, T•12V @ 34,
5V@ 1A, -12V@ lA
PS-A

$59.95

CBL-PRMTER
CBL-PRMT11-25
CBL-PRITTR-RA
CBL-0137.5-MM
CBL-DB75-MF
CBL-9-SERIAL
CBL-KBP-EXT
CBL-Cter-MM
CBL-FDC-EXT
CBL-MNT-9
CBL-MNT-15
CBL-MOOEL11
GENDER-VGA
GENDER-9-25

6FT. PC PRINTER CABLE
9.95
25 FT .PC PRINTER CABLE .
15.95
RIGHT ANGLE PRINTER CABLE
15.95
DB25 MALE-DB25 MALE 6FT
.
9.95
DB25 MALE-13825 FEMALE 6FT
9.95
DB9 FEMALE•DB25 MALE 6FT
6.95
5FT. KEYBOARD EXTENSION
7.95
36-PIN CENTRONICS -WM
14.95
37-PIN EXT. FLOPPY CABLE
9.95
9-PIN MONITOR EXTENSION
6.95
15-PIN MONITOR EXTENSION CABLE 9.95
MODEM •DB25-DB25 FEMALE
6.95
DB9-0815 ADAPTOR
4.95
DB9.D525 SERIAL ADAPTOR
4.95

CALL FOR FREE 84-PG CATALOG!

JDR MICRODEVICES AND THE JOR MICRODEVICES LOGO ARE REGISTERED TRADEMARKS OF JDR MICRODEVICES

BYTE •NOVEMBER 1989

27.95
29.95
8.95

IC SOCKETS/DIP CONNECTORS

PARTIAL LISTINGS ONLY
468

FOR XT
WITH .i.5V AND GROUND PLANE
ABOVE WITH VO DECODING LAYOUT
PARTS KIT FOR JDR•PR2 ABOVE

EXT-8088
EXT-80286
EXT-16
EXT-32

PALS

MISC
DAC0800
1793
COM8116
MC146818
Mk458167
INS8250
NS16450
LM317T
NE555
LM741
78051
78121
75150
75154
14411

JDR-Pfll
JDR-PR2
JDR-PR2-PK

EPROMS
PARTI
2708
2716
2716-1
2732A
2764
2764-250
2764-200
27C64
27128
27128A-200
27256
27256-200
27C256
27512
27C512
27C101-20

r „„._

8000
8052AH
34.95
BASIC
5.99
8088
6.95
8250
1.69
8251A
1.95
8253-5
9.95
8254
2.49
8255-5
9.95
8741
7.95
8748
9.95
8749
14.95
8755

FR-4 EPDXY GLASS LAMINATE WITH GOLD PLATED
EDGECARD FINGERS AND SILK SCREENED LEGENDS

Cali our BB-S ,4118) 559-0253 for more info in SIG lile"Hltech"

EPROM ERASERS

74 SERIES LOGIC
7400
74LSOO
74LSO2
7404
741_504
74504
7406
74118
74LSO8
7432

PROTOTYPE CARDS

HIGH-TECH
SPOTLIGHT

DYNAMIC RAMS
PARTO
4164-150
4164-120
4164-100
TIAS4464-12
41256-150
41256-120
41256-100
41256-80
41256-60
414256-100
414256-80
1MB-120
1MB-100
1MB-80

• TOLL-FREE TECHNICAL SUPPORT

IBM

AT

PS 2 ARE TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES

Circle 6on Reader Service Card (DEALERS: 7)

eru MODULAR CIRCUIT TECHNOLOGY

NEW LOW
PRICES!

••

e• 100

UPGRADE
YOUR XT!

•••,==•••••1,
:i•: =••••••••••

FULL SIZE SLIDE CASE

111.

1111.

$89

• DESIGNED FOR FULL SIZE 286086 MOTHERBOARDS

NORTON SI

• USES STANDARD AT-COMPATIBLE POWER SUPPLIES

11.2

15.6 20.7

XFASTE
THArl AN KT

X FASTER
MAHAN XT

• RESET SWITCH AND KEYLCCK
• POWER-ON, TURBO AND DISK LEDS
• INCLUDES ALL MOUNTING HARDWARE

$199 95

10MHZ 286

CASE-70
CASE-50 FOR 8088 OR MINI-86 MOTHERBOARDS

$59.95

CASE-FLIP FLIP-TOP XT-STYLE CASE
CASE-SLIDE SLIDE TYPE XT-STYLE CASE

$39.95
$39.95

CASE-JR
$149.95
wITH150W POWER SUPPLY. FOR 8088 OR MINI-286 BOARDS
CASE4R-200
$189.95
WITH 200W POWER SUPPLY. FOR MINI-286 BOARDS.

THIS 10MHZ 80286-BASED MOTHERBOARD FEATURES THE
LATEST VLSI CHIP TECHNOLOGY
• EXPANDABLE TO 4MB OF RAM •USES 256MB OR 1MB
DRAMS •SIX 16-BIT AND TWO 8-BIT EXPANSION SLOTS
•SOCKETED FOR 80287 MATH COPROCESSOR •6OR
10MHZ I5EYBOARD SELECTABLE • 0 OR 1WAIT STATE
AMI BIOS •SUPPORTS FRONT PANEL LE D INDICATORS,
KEYLOCK AND RESET SWITCH •BUILl-IN CLOCK/
CALENDAR •AUTO RECHARGING NICADBATTERY
• 1r X875 SIZE PERMITS MOUNTING IN XT OR AT CASES
MCT-M286

UPRIGHT CASE

MCT-M286-12 12MHZ #1941 286

$299 95

111i

NORTON SI

LANDMARK
AT SPED

• DRIVE MOUNTS FOR THREE FLOPPY AND TWO HARD
DRIVES

$249.95

•
•
•f.•

LANDMARK
AT SPEED

12,7
(OHL

16MHZ 286

-

$369$$

ADVANCED NEAT TECHNOLOGY CHIP SE- GIVES THIS 80286BASED MOTHERBOARD THE FEATURES YOU WANT.
INCORPORATES THE LATEST LOTUS-INTEL-MICROSOFT
STANDARD 4.0 RIGHT ON THE MOTHERBOARD! SOFTWARE
DRIVER INCLUDED ALSO SHADOW RAM AND SELECTABLE
WAIT STATES.
• EXPANDABLE TO 8MB OF RAM • USES 1MB OR 256M13
DRAMS/51PS •SIX 16-BIT AND TWO 8-BIT EXPANSION SLOTS
•SOCKETED FOR 80287 MATH COPROCESSOR •8/16MHZ
KEYBOARD/SELECTABLE •0/1 WAIT STATE •AMI BIOS
•SUPPORTS LED INDICATORS, KEYLOCK, AND RESET
SWITCH •BUILT-IN CLOCK/CALENDAR •AUTO RECHARGING
NICAD BATTERY - 13' X8.5 SIZE PERMITS MOUNTING IN KT
OR AT CASES
MCT-M28646
MCT-M286-20 10/20 MHZ 1.ERSION
......... $429.95
MCT-M286-M 1/2/4/8 MB RAM CARD (0103)
$119.95

SLEEK DESIGN SAVES DESK
SPACE, ADDS STYLE I
• ACCOMODATES ALL SIZES OF
MOTHERBOARDS
• INCLUDES 250 WATT POWER
SUPPLY
• MOUNTS FOR 3FLOPPY AND 4
HARD DRIVES
• TURBO AND RESET SWITCHES

NORT .el

• SPEED DISPLAY, POWER,
DISK LEDS

29

• MOUNTING HARDWARE,
FACEPLATES AND SPEAKER
INCLUDED

NORTON SI

2.1

X FAS
THAN A

X FASTER
THAN AN XT

CASE-100

"1 have absolutely no complaints
...1 appreciate doing business with
you; keep up the good work."
-Garland Charpiot, Beaumont, TX

4151.47...

•

10MHZ 8088

$99 95

•ACCELERATED 80386 HPU RUNS AT 25MHZ • 10MHZ/
25MHZ KEYBOARD SELECT ABLE SPEEDS • 16MB RAM
CAPACITY: 8MB ON BOARD, 8MB USING OPTIONAL RAM
CARD (0«B INSTALLED) •USES 256K OR 1MB DRAMS (BONS
FOR 1WAIT. BONS FOR 0 WAITSTATES; •SHADOW RAM
FOR BIOS AND VIDEO •8EXPANSION SLOTS (ONE
32-BIT, FIVE 16-BIT, TWO 8-BIT) •ADJUSTABLE BUS
SPEEDS • INTERLEAVED MEMORY • NEAR ZERO WAIT
STATE OPERATION •AMI BIOS

GET IMPROVED RELIABILITY AND LESS POWER
CONSUMPTION WITH THIS 'SINGLE CHIP- DESIGN!
•XT COMPATIBLE; OPERATES AT 4.77/10MHZ •KEYBOARD
SELEC1ABLE CLOCK SPEEDS •SOCKETED FOR 8087-1
COPROCESSOR •8EXPANSION SLOTS • MCT BIOS
•640K RAM CAPACITY (OKB INSTALLED) •SUPPORTS
KEYLOCK, RESET AND TURBID SWITCHES • POWER-ON &
TURBO-MODE LEDS SUPPORTED •ONLY 8-1/2" X 9'

MCT-386MB25

MCT-TURBO-10

MCT-386MB20 20MHZ VERSION

$799.00

MCT-3864A 8MB RAM CARD (OKB)

$149.95

MCT-TURBO 4.77/8 MHZ TURBO MOTHERBOARD $95.95
PACT-X1AB 477 MHZ MOTHERBOARD

$87.95

-

9

INBOARD 386

RUN YOUR XT COMPATIBLE UP TO 10 TIMES FASTER!
REPLACES YOUR 8088 PROCESSOR WITH AN 80386 WHILE
STILL USING YOUR EXISTING COMPONENTS.
• 16 MHZ 80386 MICROPROCESSOR • 1MB RAM INSTALLED
•SOCKETED FOR 80387 MATH COPROCESSOR -OPTIONAL
1MB OR 2MB PIGGYBACK MEMORY BOARD
PCIB1200
PC181210 1MB PIGGYBACK MEMORY BOARD
PCIB1220 2MB PIGGYBACK MEMORY BOARD

EPROM
PROGRAMMER

THE INTELL IGENTLY DESIGNED BOARD INCORPORATES
THE BEST FEATURES OF CURRENT 396 TECHNOLOGY.

$475.00
$895.00

$129 9$

•PROGRAMS 27XX AND 27XXX EPROMS UP TO 27512
•SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS
OF DIFFERENT SIZES
•SUPPORTS VARIOUS
PROGRAMMING
FORMATS AND
VOLTAGES
• READ, WRITE, COPY,
BLANK CHECK AND VERIFY
•SOFTWARE FOR HEX
AND INTEL HEX FORMATS
MOD-EPROM

MODULAR PROGRAMMING SYSTEM
OUR INTEGRATED MODULAR SYSTEM EASILY
EXPANDS! ALL THE MODULES USE A COMMON
HOST .1CAPTOR CARD-USE JUST ONE SLOT TO
PROGRAM EPROMS, PROMS, PALS & MORE!

COMMON HOST
ADAPTOR CARD

$29.95

• UNIVERSAL INTERFACE FOR ALL
THE PROGRAMMING MODULES'
SELECTABLE ADDRESSES
PREVENTS CONFLICTS
•MOLDED CABLE
MOD-MAC

UNIVERSAL MODULE

DIGITAL IC MODULE

$499.95

• PROGRAMS EPROMS EEPROMS, PALS.
BI-POLAR PROMS, 8748 &8751
SERIES DE VICES, 16V8 AND 20V8
GALS (GENERIC ARRAY LOGIC)
k
FROM LATTICE,NS, SOS •TESTS
TTE, CMOS, DYNAMIC &STATIC
RAMS •LOAD DISK, SAVE DISK,
EDIT, BLANK CHECK, PROGRAM,
AUTO, READ MASTER. VERIFY AND
COMPARE •TEXTOOL SOCKET FOR
.3' TO .6- WIDE IC'S (8-40 PINS)
MOD-MUP

o

+zmi ORDER TOLL-FREE 800-538-5000
MON.-FRI. 7 A.M. TO 5 P.M., SATURDAY, 10 A.M. TO 3 P.M. (PST)
COPYRIGHT 1989 JOB MICRODEVICES

Circle 6on Reader Service Card (DEALERS: 7)

EPROM MODULE

$119.95

•PROGRAMS 24-32 PIN EPROMS, DUOS EPROMS
& EEPROMS FROM 16K TO 1024K • HEX TO OBJ
CONVERTER •AU10, BLANK CHEOVPROGRM4/
VERIFY •VPP 5, 125, 12.75, 13, 21 625 VOLTS
-NORMAL, INTELLIGENT, INTERACTIVE &QUICK
PULSE PROGRAMMING ALGORITHMS
MOD-MEP
110D-MEP-4 4EMDM PROGRAMMER
$169.95
MOD-MEP-8 0-EPROM PROGRAMME R $259.95
MOD-MEP-1616 EPROM PFIOGRk•MMER $499.95

$129.95

•TESTS TEL, CMOS, DYNAMIC &STATIC RAM
•AUTO SEARCH FOR UNKNOWN PART NUMBERS
•USER-PROGRAMMABLE TEST PROCEDURES
MOD-MIC

PAL MODULE

$249.95

•PROGRAMS MMI, NS, TI 20 & TI 24 PIN DEVICES
•BLANK CHECK, PROGRAM, AUTO, READMASTER,
VERIFY & SECURITY FUSE BLOW
6.100-MPL

CLAPL SOFTWARE
$99.95
_.(A ,1
El IINT RE LEVEL PAL DEVELOPMENT KIT.
400-MPL-SOFT

JCR MICRODE VICES 2233 BRANHAM LANE,
SAN JOSE, CA 95124
1408) 559-1200
FAX (408) 5554250 TELEX 171-110
RETAIL STORE: 1256 S.. BASCOM AVE.,
SAN JOSE, CA (408) 9,1 7-8881
HOURS: M-F 9-7. SAT. 9-5. SUN. 12-4

NOVEMBER 1989 • BYTE

469

lie

Wicrodevices

MICROCOMPUTER
MARKETING COUNCIL

aveOreaM•rtengAsscuace.
e

30 Diet MONEY BACK GUARANTEE

• I YEAR WARRANTY ON ALL PRODUCTS

• TOLL-FREE TECHNICAL SUPPORT

ENHANCED
101-KEY KEYBOARD

$69 95

• ENHANCED 101-KEY LAYOUT • EXTRA LARGE SHIFT 8
RETURN KEYS • AUTO REPEAT • XT OR AT COMPATIBLE
• LEDS FOR SCROLL, CAPS AND NUM LOCK
BTC-5339

I4 ANALOG VGA MOWTOR WITH GLARE-RESISTANT
SCREEN • 720 X 480 MAXIMUM RESOLUTION • TILT/
SWIVEL BASE • CONTRAST AND BRIGHTNESS CONTROLS
VGA-MONITOR

$129.95

ONE OF THE BEST MONOCHROME MONITORS! • 12" FLAT
SCREEN REDUCES DISTORTION • AMBER DISPLAY
• 720 X 350 RESOLUT ION
MONO-SAMSUNG

111
71-1
SYS

MULTISYNCH

$429

AN EXCEPTIONAL VALUE ON AN OUTSTANDING DISPLAY!
• le NON-GLARE SCREEN • 1024 X 768 MAXIMUM HIGH
RESOLUTION • CGAVEGANGA COMPATIBLE • TTL OR
ANALOG MODE OPERATION
JIM-MULTI

NEC MULTISYNC 3D $649.95
• 1024 X 768 MAX RESOLUTION • CGA/EGANGAIMCGAd
PGC COMPATIBLE • HERCULES AND OTHER STANDARD
ADAPTORS
NEC-MULTI-3D

RGB COLOR

COMPACT 101 KEY

MAX-5339

MAXI SWITCH 101-KEY

$84.95

K1 03-A

AUDIBLE 'CLICK 101 KEY

$79.95
$84.95

STANDARD 84-KEY KEYBOARD $59.95

1172ELISYS

VGA MONITOR

SAMSUNG FLAT

BTC-5339R

$239.95

• CGA MODE DISPLAYS UP TO 16 COLORS. MONOCHROME
MODE FOR TEXT • le GLARE-RESISTANT SCREEN • 640
X 200 MONOCHROME • 320 X 200 COLOR RESOLUTION

• AUTO ADJUSTS FOR XT OR AT • AT STYLE LAYOUT
• EXTRA LARGE SHIFT AND RETURN KEYS • AUTO REPEAT

VGA PACKAGE

• LEDS FOR SCROLL, CAPS AND NUM LOCK

VGA COLOR AND CLARITY AT AN EGA PRICE! •8-BIT VGA
CARD IS FULLY COMPATIBLE WITH IBM VGA •720 X 540
MAXIMUM RESOLUTION, 640 X 480 IN 16 COLORS • 528 X
480 RESOLUTION IN 256 COLORS • HIGH RESOLUTION
ANALOG MONITOR • EGA/CGA/MONCHROME AND
HERCULES COMPATIBLE • DRIVERS FOR WINDOWS, GEM.
1-2-3, SYMPHONY. AUTOCAD AND VENTURA
VGA-PKG

BTC-5060
MAX-5060

MAXI-SWITCH 84 KEY

$64.95

BTC-5150

XT-STYLE 83 KEY

$59.95

e' MODULAR CIRCUIT TECHNOLOGY
DRIVE CONTROLLERS

EGA MONITOR
$339
•le NON-GLARE SCREEN WITH 640 X 350 MAXIMUM

FLOPPY DISK CONTROLLER

EGA-MONITOR

• INTERFACES UP TO 4FLOPPY DRIVES TO IBM PC OR
COMPATIBLE • DS/DD AND DS/DO COMPATIBLE

RESOLUTION • DISPLAY 16 COLORS SIMULTANEOUSLY

14" SCREEN MONO

$139

•GLARE-RESISTANT 1e SCREEN' WITH AMBER DISPLAY
• 720 X 350 RESOL UTION • TILT/SWIVEL BASE • FRONT
MOUNTED CONTROLS
GM-14813

PAPER WHITE VGA

MCT-FDC

1.44MB FLOPPY CONTROLLER

GRAY SCALE MONITOR- PERFECT FOR DESKTOP
PUBLISHING! • ULTRA HIGH-RESOLUTION 800 X 480
• 1e GLARE RESISTANT SCRE EN •TILT/SWIVEL BASE

MCT-FDC-HD
4DRIVE CONTROLLER

HARD DISK CONTROLLER

$59.95

$79.95

• SUPPORTS 16 DRIVE SIZES INCLUDING 10. 20. 30 AND 40MB
• CAN DIVIDE ILARGE DRIVE INTO 2LOGICAL DRIVES
MCT-HDC

RU CONTROLLER

MONO-VGA

849.95

• SUPPORTS 2FLOPPY DRIVES (360K. 720K, 12MB 8 144MB)
• ELIMINATES THE NEED FOR SOFTWARE DEVICE DRIVERS
MCT-FDC-HD4

$119.95

829.95

$89.95

•SUPPORTS 2ALL HARO DRIVES •50% FASTER DATA
TRANSFER • DESIGNED FOR XT COMPATIBLES

JDR-RGB

MCT-RLL

286/386 F/H CONTROLLER

8149.95

• FLOPPY/HARD DISK CONTROL IN AN AT DESIGN •FOR UP
TO 2FLOPPIES (3601V720K/1 2MB/1 4461B) 8 2HARD DRIVES
MCT-AFH

286/386 RU CONTROLLER

8199.95

• IMPROVES AT COMPATIBLES SPEED 8 STORAGE • FOR
UP TO 2RLL HDD'S 8 2FIXAS (360K/720K/1.2MB 1.44MB)
MCT-AFH-RLL

MULTIFUNCTION I/O CARDS
CGA CARD

$49.95

IBM-COMPATIBLE ADAPTOR FOR ROB MONITORS • 640 X
200 MONO. 320 X 200 COLOR RESOLUTION - DISPLAYS 4
COLORS SIMULTANEOUSLY • LIGHT PEN INTERFACE
MCT-CG
MCT-CGP WITH PRINTER PORT

$59.95

CG-COMP COMPOSITE ADAPTOR

MONO GRAPHICS

$4.95

$59.95

XT AND AT-COMPATIBLE • HERCULES COMPATIBLE
AAONOGRAPHICS •SUPPORTS LOTUS 1-2-3 • HIGH RESOLUTION 720 X 348 DISPLAY • VLSI CHIPS • CONFIGURE
THE PARALLEL PRINTER PORT AS LPTI OR 2

EGA CARD

$149.95

MULTI I/0
FLOPPY CONTROLLER

879.95

•640 X 350 HIGH RESOLUTION •DISPLAYS 16 COLORS
AT A TIME • COMPATIBLE WITH HERCULES. CGA AND IBM

• SUPPORTS UP TO 2360K FLOPPIES • SERIAL. PARALLEL.
GAME PORT AND CLOCK/CALENDAR

MONOCHROME •SOFTWARE DRIVERS FOR WINDOWS.
LOTUS. CAD, AND MORE •256.K VIDEO RAM

MCT-1.110

MCT-EGA

16-BIT VGA

$249.95

• 640 X 480 IN 16 COLORS •256K VIDEO RAM EXPAND
ABLE TO 512K • 64 LEVELS OF GRAY SCALE
MCT-VGA-16
MCT-VGA-8 8-BI VERSION

$169.95

MULTI I/0 CARD

286/386 MULTIFUNCTION

8139.95

• ADDS 15MB TO YOUR AT 3MB W/ OPTIONAL PIGGYBACK
CARD (OK INSTALLED) • SERIAL. PARALLEL PORTS
MCT-AMF
MCT-AMF-MC 1.5MB PIGGYBACK BOARD

286/386 MULTI I/0 CARD

PACT-11GP

859.95

• SERIAL PORT • CLOCK/CALENDAR WITH BATTERY
• PARALLEL PORT IS ADDRESSABLE AS LPT IOR LPT2
MCT-I0

$29.95

859.95

• SERIAL, PARALLEL AND GAME PORTS • USES 16450
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION
PACT-A10

MONOORAPHICS MULTI I/0
No problem! Just plate your order by 10e°
(PST) today, and ask us to ship it Federad
Expresso

overnight delivery.

• ON-UNE ORDERING • CONFERENCING •
•TECHNICAL INFORMATION •

8119.75

• CONTROL 2FLOPPIES • SERIAL, PARALLEL, GAME PORT.
CLOCK/CALENDAR • RUNS COLOR GRAPHICS SOFTWARE
ON YOUR BLACK AND WHITE MONITOR.
PACT-UW.110

COPYRIGHT 1989 JOR MICRODEVICES. IBM. AT AND PS 2ARE REGISTERED TRADEMARKS OF INTEMNATIONAL BUSINESS MACHINES.
APPLE AND MACINTOSH ARE TRADEMARKS .>" APPLE COMPUTER INC.
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HARD DISKS

•80 TRACKS • 135 WI •ULTRA HIGH DENSITY
• READ/WRITE 720K DISKS, TOO
• INCLUDES ALL NECESSARY MOUNTING HARDWARE
BLACK FACEPLATE
BEIGE FACEPLATE

$19.95
$97.95
$9 55
$1297:
$129.9599

SOFTWARE DRIVER

3-1/2 - 720K (BLACK)
3-1/2" 720K (BEIGE)

3-1/2" MITSUBISHI 1.44MB, BEIGE

3-1/2" MITSUBISHI 1.44MB, BLACK

FDD-360
M2551A
FD-55B
FDD-1.2
M2553K
FD-55G
FD-55F

5-1/4" DOUBLE-SIDED DD 360K

$69.95
$89.95
$99.95
$95.95
9119.95
$119.95$129.95

5-1/4' FWITSU DOUBLE-SIDED DD 360K

5-1/4" TEAC DOUBLE-SIDED DD 360K
5-1mr DOUBLE-SIDED HD 1.2M

5-1/4" FWITSU DOUBLE-SIDED HD 1.2M .....

5-1/4' TEAC DOUBLE-SIDED HD 1.2M

5-1/4" TEAC DOUBLE SIDED, OD720K

ARCHIVE TAPE BACK-UPS

AR5240X
AR5540A
AR2020
AR2OA
AR340
r

ms $249
30 MB $279

$199 eo me $389
30 MB $219 80 ms $569
ao ma $339
28 MS $389

20

MB

1.44MB
3-1/2" DRIVE

FDD-1.44X
FDD-1 .44A
FDD-1.44SOFT
FDD-3.5X
FDD-3.5A
MF355A
MF355X

KITS

40 MB TAPE DRIVE FOR XT'S &AT'S
FAST 40 MB TAPE DRIVE AT'S ONLY
EXTERNAL CHASSIS 8 INTERFACE
ADDITIONAL INTERFACE CARDS
40 MB TAPE CARTRIDGE

$369.95
$369.95
$159.95
$89.95
$24.95

AM'S exclusive
detailed manual
makes Installation
worry-fraal

189 Seagat
AE.
SPIED

NEW LOW
PRICES'

PORN
FACTOR

OR«
OILY

xr
KIT

&Seagate

20MB
30MB RLL
40MB
60MB RLL
80/AB
120MBFILL

ST-225
ST-238
ST-251-1
ST-277-1
ST-4098
ST-4144R

65
65
28
28
28
28

MS
MS
MS
MS
MS
MS

5-1/4"
5-1/4"
5-1/4'
5-1/4"
5-1/4'
5-1/4'

2199
$219
$339
8389
$569
1699

$249
$279
$389
$449
$759

$309
$379
$449
$549
$679
$859

20MB
30MB RLL

ST-125
ST-138

40 MS
40 MS

3-1/2'
3-1/2"

$259
$289

$299
$339

$373
$429

SCSI DRIVES

OM

MOM

AV&
SIM

21.5MB
32.2MB
48.6MB

ST-125N
ST-138N
ST-157N

40 MS
40 MS
40 MS

FORM.
FACTOR MICR
3-1/2"
3-1/2"
3.1/2"

$299
1039
$389

2131.AB
43.1MB
64.9MB
85MB

ST-225N
ST-251N-1
ST-277N-1
ST-298N

65 MS
28MS
28 MS
28 MS

5-1/4"
5-1/4'
5-1/4"
5-1/4"

$329
$419
$459
$499

,e MODULAR CIRCUIT TECHNOLOGY

HANDY SCANNER 3000 PLUS
2400 BAUD
MODEM

$199 95

•2400/1200/300 BAUD • FULL HAYES COMPATIBILITY
•BUILT-IN SPEAKER •CONFIGURABLE AS CON I,
COM2, COM3 OR COM4 •AUTO FUNCTIONS INCLUDE
WAIT-FOR-DIAL TONE 8AUTO-REDIAL ON BUSY
•PROCOM M COMMUNICATIONS SOFTWARE
•MADE IN THE USA

MCT-241
MCT-121

$59.95

1200 BAUD VERSION

9600 BAUD MODEM
HIGH SPEED MODEM FEATURES MICROCOM NETWORK
PROTOCOL (MNP) AND V.32 COMPATIBILITY. •9600/4800/
2400/1200 BPS OPERATION •FULL DUPLEX •CALL BACK
SECURITY •NON-VOLATILE RAM STORAGE FOR 10 PHONE
NUMBERS •ASYNCHRONOUS/SYNCHRONOUS • FULLY
COMPATIBLE WITH CCITT V.32N.22BISN.22, BELL/212A
•MNP-6 FOR 100% ERROR FREE TRANSMISSIONS
•DATA COMPRESSION FOR THROUGHPUT TO 19.2K BAUD
•COMPATIBLE WITH MNP OR NON-MNP MODEMS

PRO-96E

INTERNAL
2400 BAUD
•NEW IMPROVED IMAGE CLARITY
•NEW ERGONOMIC DESIGN • NOW 2MORE ROLLERS FOR
STRAIGHT TRACKING •NEW SPEED OVERRUN WARNING
LIGHT •SCANNER CARD HAS BUILT-IN OPTIONAL MOUSE
PORT • INCLUDES ZSOFT'S PC PAINTBRUSH PLUS AND
IMAGE TOOLS •QUICKLY SCANS IMAGES UP TO e WIDE AT
100, 200, 300, OR 400 DPI IN BOTH DIRECTIONS • 138W AND
THREE HALF-TONE MODES •32 LEVELS OF GRAY SCALE
•HERCULES, EGA AND CGA COMPATIBLE
• DONT MISS THIS EXCELLENT VALUE ,

HS-3000

LOCH-SOFT

CHARACTER RECOGNITION SOFTWARE

SERIAL MOUSE

$99.95

$3995

e

fr

MICROPOLIS
HIGH SPEED HARD DRIVES

$949

1355
1355-PKG
1375
1375-PKG

ESDI INTERFACE, 23MS AVERAGE ACCESS TIME

$59.95

104900
$999.00
$1099.00

DRIVE WITH SCSI CONTROLLER

340MB 18MS

MICE

15911M
LOGC9
LOGC9-C•
LOGC9-P
LOGC9-PC
LOGB9
LOGB9-P
LOGB9-PC

1 • •THREE-BUTTON SERIES 9
no mpg' •320 DPI RESOLUTION
•SERIAL PS/2 COMPATIBLE.

SERIAL MOUSE
SERIAL MOUSE
SERIAL MOUSE WITH PAINTSHOW
SERIAL MOUSE WITH PAINT/CAD
BUS MOUSE
BUS MOUSE WITH PAINTSHOW
BUS MOUSE WITH PAINT/CAD
"NOT PS/2 COMPATIBLE

1ORDER

1200 BAUD 1/2 CARD

EXTERNAL 2400 BAUD

1558
1558-PKG
1578
1578-PKG

$98.95
$79.95
$109.95
$154.95
$89.95
$104.95
$149.95

DRIVE WITH ESDI CONTROLLER

$1799.00
$1619.00
$1799.00

SCSI INTERFACE,18MS AVERAGE ACCESS TIME.
DRIVE WITH SCSI CONTROLLER

680MB isms

1568
1588

$2499

ESDI INTERFACE, 16MS AVERAGE ACCESS TIME.
SCSI DRIVE, 16MS AVERAGE ACCESS TIME.

Circle 6on Reader Service Card (DEALERS: 7)

./ SATURDAY,

$14995

•2400/1200/360 BAUD •8STATUS LIGHTS •REQUIRES
SERIAL PORT AND CABLE

PRO-24E
PRO-12E

1200 BAUD EXTERNAL MODEM

JIM'S BARGAIN
HUNTERS CORNER
Jim Wharton
JON'S VP Sales

JT FAX INTERNAL
REGULARLY $279.00
WAITS IN THE BACKGROUND TO SEND/ RECEIVE FAXES, USE
YOUR COMPUTER UNTIL A FAX IS ACTUALLY SENT/RECEIVED
•48008PS COMMUNICATIONS RATE • RAM RESIDENT
SOFTWARE • COMPATIBLE WITH PC/XT/AT • USES FAX,
ASCII OR PC PAINT FILES •HALF CARD SIZE • MENU-DRIVEN
SOFTWARE

JI-FAX
$2499.00 •

TOLL-FREE 800-538-5000

JMON.-FRI. 7 A.M. TO 5 P.M

$69.95

$1695

CALL FOR OUR FREE CATALOG!

MasterCard

PRO-241
PRO-121

DRIVE WITH ESDI CONTROLLER . $

ESDI INTERFACE,18MS AVERAGE ACCESS TIME.

l LOOITECH

9995

SCSI INTERFACE, 23MS AVERAGE ACCESS TIME

MOUSE 8 HALO-DPE SOFTWARE

F

‘111'17 1%-"111

150MB 23M5

•3-BUTTON OPTO-MECHANICAL
•200 D.P.I. •5-1/2' CABLE
•USES SERIAL PORT COM 1/2
•INCLUDES SOFTWARE DRIVERS

DMS-200E
DMS-200

$

•AUTO DIAUANSWER
•SELF-TEST ON POWER-UP
• FULL OR HALF DUPLEX •TOUCHT
R PULSE DIALING
•HAYES AND BELL SYSTEMS COMPATIBLE • HALF CARD
• PROCOMM COMMUNICATIONS SOFTWARE

10 A.M. TO 3 P.M. (PST)

EXPIRES 11/31/89

Terms: minimum order $10.00. For shipping 2. handling
Include S3.50 for ground and $4.50 tor air. orders over 1lb.
and foreign orders may require additional shipping charges
--contact-the Sales department for the amount. Co residents must include applicable sales tax. Prices subject to
change withoug notice. We are not responsible for typographical errors. We reserve the right to limit quanitilies and
to substitute manufacturer. All merchandise subject to prior
sales. A full copy of our terms is available upon request
Items pictured may only be representative.
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NUMIC
M CROCOMPUTER
MARKETING COUNCIL

JDR MicrodeviceMs®
30 DAY MONEY BACK GUARANTEE

• 1 YEAR WARRANTY ON ALL PRODUCTS

• TOLL-FREE TECHN:CAL SUPPORT

MODULAR CIRCUIT TECHNOLOGY

Fl

new!

MINI-SIZED 386 MOTHERBOARDS

\\\\\\\\
DF1-300 $19995
ETHERNET CARD

$699

20MHZ 386

THE MCT-M386 USES MEMORY INTERLEAVING FOR NEAR
ZERO WAIT STATES. CLEANLY DESIGNED MOTHERBOARD
HAS A 6LAYER PCB FOR QUIET OPERATION.
•SOCKETED FOR 80387 COPROCESSOR • 16MHZ/20MHZ
SELECTABLE SPEEDS •USES 10ONS OR SONS SIP RAMS
• 16MB RAM CAPACITY: 8MB ON BOARD, 8MB USING
OPTIONAL RAM CARD (OKB INSTALLED) •STANDARD XT
HOLE SPACING •FIVE 16-Br SLOTS. TWO 8BIT SLOTS, ONE
32-BIT SLOT FOR PROPRIETARY RAM CARD •AMI BIOS
• MEASURES 85" X 13"
MCT-M386-20
MCT-M386-M 8MB RAM CARD, OKB INSTALLED
$149.95

25MHZ 386 CACHE

USE THIS LOW-COST NETWORK CARD WITH
JUST ABOUT ANY LAN SOFTWARE DESIGNED
FOR ETHERNET PROTOCOLS.

$1499

• 100% HARDWARE COMPATIBLE WITH
NOVELL NE-1000 ETHERNET CARD •COMPATIBLE WITH THICK OR THIN ETHERNET • 15 PIN
ETHERNET CONNECTOR •BNC CONNECTOR
FOR THIN ETHERNET • INCLUDES ADDITIONAL
DRIVERS FOR OPTIONAL CONFIGURATIONS

THIS RACEHORSE 386 COMBINES MEMORY CACHING AND MEMORY
INTERLEAVING TO REACH 95% CACHE HIT RATIO FOR NEAR ZERO
WAITS
•25MHZ 80386 •SOCKETED FOR 80387 OR WEITEK 3167 COPROCESSORS • 16MHZ/25MHZ SELECTABLE SPEEDS •EXPANDABLE TO
16MB USING 32-BIT RAM CARD • INTEL 82385 CACHE CONTROLLER
WI 32KB FLEXIBLE CACHE MEMORY •CHIPS AND TECHNOLOGY
CHIPSET •USES BONS SIP RAM •8.5" X 13 , STANDARD XT HOLE
SPACING • FOUR 16-BIT SLOTS. THREE 8-BIT SLOTS, ONE 32-BIT
SLOT FOR PROPRIETARY RAM CARD •AMI BIOS

DFINET-300

CALL OUR 24-HR BBB
(408) 559-0253

MCT-C386-25

•ON-LINE ORDERING • CONFERENCING •
TECHNICAL INFORMATION •

eimistgl.2911RIM.111.11-- -

•

MINI UPRIGHT CASE

$249"

new!

MINIATURE UPRIGHT LETS
YOU PUT YOLFI CPU WHERE
YOU WANT IT.

•SMALL FOOTPRINT (1rH x
16"LX 8"W) •COMPATIBLE
W/ 8088 OR MINI 286/386
MOTHERBOARDS
•ROOM FOR 6INTERNAL
EXPANSION CARDS
•HOLDS THREE 5.25"
DRIVES AND ONE 3.5" DRIVE
(HALF HEIGHT) •200 WATT
POWER SUPPLY •2-DIGIT
LED SPEED DISPLAY
• FRONT MOUNTED POWER
ON. RESET AND TURBO
SWITCHES, KEYLOCK
•LEDS FOR HARD DISK.
TURBO AND POWER-ON
CASE-120

MODULAR CIRCUIT TECHNOLOGY
4800/2400 BAUD
FAX/DATA MODEM

A 2400 ,4800 BAUD COMBINED DATA/FAX MODEM FOR LESS
THAN MOST 2400 BAUD DATA MODEMS ALONE! BY SACRIFICING THE FAX RECEIVE FUNCTION WE CAN OFFER THIS
REMARKABLE PRICE'
•4800 BAUD FAX TRANSMISSION CAPABILITY TO.ANY
GROUP III FAX •2400 BAUD V.22BIS DATA MODEM •XT/AT
COMPATIBLE HALF CARD •CONVERTS DOS TEXT, PCX.
AND TFF FILES FOR FAX GROUP III TRANSMISSION
•EASY TO USE MENJ DRIVEN SOFTWARE •PHONE BOOK
•MULTIPLE FAX TRANSMISSIONS TO GROUPED
ADDRESSES • INCLUDES PROFAXPAX SOFTWARE

$499 95

OD
JAR PAICRODEvICES AND

472

HIGH DENSITY
FLOPPY CONTROLLER
NEED A THIRD OR FOURTH DRIVE ODNTROLLER FOR
YOUR AT? TRY THIS ONE!
•USE WITH EXISTING CONTROLLER CARDS IN SYSTEM
•XT OR AT COMPATIBLE •INTELLIGENT CONTROLLER
KNOWS HOW MANY FLOPPY DRIVES ARE INSTALLED AND
AUTOMATICALLY ASSIGNS DRIVE LETTERS WITHOUT
RESETTING SYSTEM DIP SWITCH • SUPPORTS 1.44MB,
12MB. 720K AND 360K FLOPPY DRIVES (ANY COMBINATION)
MCT-FDC-HD
MCT-FDC-HD4

new!

ROOMY CASE WILL HOLD
ALL YOUR PERIPHERALS,
•SPACE FOR "1 HALF
FEIGHT DRIVES OR 3FULL
HEIGHT AND 5HALF HEIGHT
•5EXPOSED DRIVE BAYS
FOR FLOPPY OR TAPE
DRIVES •HINGED FRONT
DRIVE PANEL RESTRICTS
ACCESS TO FLOPPY DRIVES
•KEYLOCK, TURBO AND
RESET SWITCHES
• LED SPEED DISPLAY (2
DIGITS) • HARD DISK AND
POWERON LEDS •250
WATT POWER SUPPLY
•2ND FAN FOR ADDITIONAL
COOLING •HINGED SIDE
PANEL FOR QUICK ACCESS
•STEEL CASE W/ROLLERS
CASE-200

$49 95

$119

MCT-FAXM

SUPER UPRIGHT CASE

new!

new!

4DRIVE VERSION.

e
eiibt\

14" SEIKO
MONITOR

• 14" NON-GLARE SCREEN •ULTRA HIGH RESOLUTION
(1024 X 768 MAX) •SUPER-FINE 2.; MM DOT PITCH
•COMPADBLE WITH 8514A, VGA AND MCGA ADAPTERS
HAVING PGA. EON. CON AND HIGH RES DISPLAY MODES
•AUTOMATICALLY ADJUSTS TO DISPLAY MODE
•TILT SWIVEL BASE
CM-1430

new!

$7495

$599
THIS DUAL FIXED FREQUENCY MON -TOR UTILIZES A SONY
TRINITRON TUBE WITH A SINGLE ELECTRON GUN INSTEAD
OF THE USUAL THREE TO OBTAIN REMARKABLY WELLFOCUSED IMAGES AND EXCEPTIONALLY VIVID COLORS

$59.95

ENHANCED KEYBOARD
WITH CALCULATOR
THE NUMERIC KEYPAD ON THIS ENHANCED KEYBOARD
DOUBLES AS A CALCULATOR. COMPLETE WITH MEMORY
AND TILT-UP LCD DISPLAY.
•SPACE-SAVING 101-KEY KEYBOARD DESIGN •TACTILE
FEEDBACK • 12 FUNCTION KEYS •XT. AT AND PS/2
COMPATIBLE •SOLAR POWERED MULTI-FUNCTION
BUSINESS CALCULATOR WITH MEMORY FUNCTIONS
FC-3001

CALL FOR FREE CATALOG!
- HE

JORMICAODEVICES LOGO ..FIE TRADEMARKS OF JAR MICRC ,DEVICES
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EXCITING NEW LAPTOPS FROM JDR

TOSHIBA T1000 LAPTOP

TOSHIBA
LAPTOP

THE ULTRALIGHT T1000 (JUST 6.4 LBS!) LETS YOU TAKE
YOUR WORK ANYWHERE. REFLECTIVE SUPERTWIST 80 X
25 TEXT DISPLAY; 640 X200 GRAPHICS.

NOW YOU CAN PURCHASE THE RENOWNED TOSHIBA
LAPTOPS FROM JCR THE T3200HD USES A80286
MICROPROCESSOR AND IS SOCKETED FOR AN 8MHZ
80287 COPROCESSOR. WITH BUILT-IN 40MB HARD DRIVE,
1.44MB FLOPPY DRIVE.

•MS-DOS 2.11 IN ROM •512K RAM INSTALLED,
EXPANDABLE TO 1.2MB •80088 RUNNING AT 4.77MHZ
•BUILT IN 3.5' FLOPPY DRIVE (720K) •PARALLEL áSERIAL
PORTS •SLOT FOR OPTIONAL MODEM •EXTERNAL
CONNECTOR FOR 5-1/4" FLOPPY DRIVE •RGB AND
COMPOSITE MONO MONITOR PORTS

•KEYBOARD SELECTABLE 12MHZ, 6MHZ SPEEDS
•2EXPANSION SLOTS: ONE FULL LENGTH -6-BIT SLOT.
ONE HAL. LENGTH 8-BIT SLOT •BUILT IN 40 MB 38MS
HARD DRIVE AND 1.44MB FLOPPY DRIVE •1MB RAM,
EXPANDABLE TO 4MB (LIM EMS OR EXTENDED)
•EGNHERCULES COMPATIBLE GAS PLASMA DISPLAY
WITH 4GRAY SCALES •80 X 25 TEXT; 720 X400
GRAPHICS •EGA COLOR/HI RES MONOCHROME MONITOR
PORT •PARALLEL PORT, SERIAL PORT, EXTERNAL
FLOPPY PORT (5 14') AND PORT FOR 101 KEY KEYBOARD
•MS-DOS 3.3
13200FID

BOND WELL B300 LAPTOP
FULL-FEATURED 10MHZ 286 AT COMPATIBLE FOR
PRODUCTIVITY ON THE GO! INCLUDES MS-DOS VERSION
3.3, GeBASIC VERSION 3.22, POWER STATUS SOFTWARE
AND EASY 1.5 WORD PROCESSOR WITH DICTIONARY.

•20MHZ, 8MHZ KEYBOARD SELECTABLE SPEEDS •16-BIT
EXPANSION SLOT •BUILT IN 40 MB 29MS HARD DRIVE,
144MB FLOPPY DRIVE. •2MB RAM, EXPANDABLE TO 4MB
(LIM EMS OR EXTENDED) •EGA/HERCULES COMPATIBLE GAS
PLASMA DISPLAY •80 X25 TEXT; 640 X400 GRAPHICS
•PORTS FOR EGA ,5-1/4" FLOPPY & SERIAL/PARALLEL

•80286 MICROPROCESSOR •1MB OF RAM ON BOARD
EXPANDABLE TO 1.5MB •BUILT-IN 20MB 3.F HARD DISK
DRIVE, 1200 BPS HAYES -COMPATIBLE MODEM, AND
RECHAGABLE BATTERY •10.5' BACKLIT SUPERTWIST LCD
DISPLAY •1.44MB 3.5" SLIM DESIGN FLOPPY DRIVE ONLY
1" HIGH •REAL-TIME CLOCK CALENDAR INCLUDES
COMPENSATION FOR LEAP YEARS •94 KEYS, INCLUDING
10 FUNCTION KEYS •I/O PORTS INCLUDING CENTRONICS
PARALLEL PORT AND RS-232 SERIAL PORT •EXTERNAL
5.25' AND 3.5" FLOPPY DISK PORT •AC POWER ADAPTER
•ONLY 15 LBS WITH BATTERY INSTALLED •NYLON CASE

15100

LAPTOP-286

T1000

T5100 356 LAPTOP

WESTERN DIGITAL

AT COMPATIBLE
FLOPPY/HARD
CONTROLLERS

LOW COST
RAM CARD
FOR YOUR HP LASERJET
EXPAND THE MEMORY OF YOUR HP LASERERIES II
PRINTER UP TO 4MB' MORE MEMORY ALLOWS MORE
DOWNLOADABLE SOFT FONTS, MORE MACROS AND FULL
PAGE 300 DPI GRAPHICS.

PART 10

INTER CARD
LEAVE

DATA

SIZE

TRANSFER

ADDMONAL FEATURES

PRICE

2
MFM

2

2:1

2/3

5MBITS/SEC

LOOK AHEADTRACK CACHE,2K BUFFER

WD101)8V-11142

2
MFM

2

1:1

2/3

5MBITS/SEC

LOOK AHEADTRACK CACHE,8K BUFFER

WD1006V-SR2

2
RLL

2

1:1

2/3

7.5 MBITS/SEC

WD1007-WA2

2
ESDI

2

1:1

2/3

10 MBITS/SEC

DUAL 8K CACHES

WD1007A-5E2

2
ESDI

2

1:1

2/3

15 MBITS/SEC

DUAL 8K CACHES
OPTIONAL ON-BOARD BIOS

$299.95

7000-FASSIS

2
SCSI

2

NA

FULL

16 MBITS/SEC
32 MBITS/SEC

CONTROL UP TO 7SCSI DEVICES
INTERNAL AND EXTERNAL CONNECTORS

$399.95

•FULLY COMPATIBLE WITH HP LASERJET II PRINTERS
MCT-RAMJET

FLOPPY

WD10031/44M2

•USER EXPANDABLE TO 1, 2OR 4MB (OK INSTALLED)
•USES 256K 15ONS OR 1MB 12ONS DRAMS

HARD

DRIVES DRIVES

OPTIONAL ON-BOARD BIOS
LOOK AHEADTRACK CACHE,8K BUFFER

$159.95
$189.95
$189.95
$249.95

WESTERN DIGITAL

HARD DISK
CONTROLLERS
PART 8

NEC
MULTISYNC XL

$2195

•MULTI-SCAN 20* MONITOR FEATURES MAXIMUM
RESOLUTION OF 1324 X 768 •COMPATIBLE W/8514A,
SUPER VGA, MAC II, VGA, EGA,CGA •AUTOMATICALLY
SCANS HORIZONTAL FREQUENCIES BETWEEN 21.8KHZ
AND 50KHZ •SUPPORTS EGA SUPER EGA, EGA, MCGA
AND VGA •SWITCHABLE TEXT COLORS: GREEN, AMBER,
WHITE -.31MM DOT PITCH •4BNC COMPOSITE IN/OUT
CONNECTORS •TTUANALOG (SWITCHABLE)
NEC-MULTI-XL

HARD

INTER

DRIVES LEAVE

CARD

DATA

SIZE

TRANSFER

ADDMONAL FEATURES

WD1002A-WXI
XT COMPATIBLE

2
MFM

2:1

1/2

5MBITS/SEC

SUPPORTS DRIVES UP TO 1024 OYU% HDS
BIOS ROM, INTERNAL DIAGNOSTICS

WD1003V-MIA1
AT COMPATIBLE

2
MFM

2:1

2/3

5MBITS/SEC

LOOK AHEADTRACK CACHE,2K BUFFER

W131008V-/AM1
AT COMPATIBLE

2
MFM

1:1

2/3

5MBITS/SEC

8K LOOK AHEAD CACHE

2

1:1

2/3

10 MBITS/SEC

DUAL 8K CACHES

1:1

2/3

15 MBITSJSEC

32K LOOK AHEAD CACHE,

WD1007-WAH
AT COMPATIBLE
WD1007A-SE1
AT COMPATIBLE

ESDI
2

BIOS, OS/2

ESDI

CALL FOR OUR FREE CATALOG!

ORDER TOLL-FREE 800-538-5000
tosirCo]

MON.-FRI. 7 A.M. TO 5 P.M., SATURDAY, 10 A.M. TO 3 P.M. (PST)

Circle 6on Reader Service Card (DEALERS: 7)

BIOS, OS/2

PRICE

$89.95
$139.95
$159.95
$2239.95
$289.95

Terres dilnImurn order S10.00. For shipping 8 handling
include $3.50 Ior ground and $4.50 lor air. Orders over 1lb.
and foreign orders may require additional shipping charges
—contact the Sales department lor the amount. Ca residents must include applicable sales lax. Prices subject to
change wilhoug notice. We are not responsible for typographical errors. We reserve the right to limit quandities and
to substitute manufacturer. All merchandise subject lo prior
sales. A full copy of our terms is available upon request.
Items pictured may only be representative.
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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

INQUIRY #

COMPANY

PAGE

1158

ABSOFT
66
ADOBE
403
1164 ADVANCED LOGIC
RESEARCH
104
884 ALPHA SOFTWARE
265
ALTSYS
403
863 AMDEK
211
1180 AOX
376
APPLE COMPUTER
17, 153
APPLIED ENGINEERING
17
1181 APPLIED REASONING
376
1118 ARCHIVE
49
1182 ARTEK COMPUTER SYSTEMS... .376
1152 ASHLAR
66
1104 ASHTON-TATE
147
856 AST RESEARCH
287, 376
1183
AT&T
17
1147

1137

1108
1165
1128
1071
1072
990
1122
1107

1151

1121
854
1184
1154
851

474

BETTER SOFTWARE
TECHNOLOGY
BITSTREAM
BOCA RESEARCH
BORLAND INTERNATIONAL
BRIGHTWORK
DEVELOPMENT
CARNEGIE MELLON
UNIVERSITY
341,
CELLULAR COMPUTING
SYSTEMS
CHEETAH INTERNATIONAL
COMMTECH
COMPAQ COMPUTER
COMPUGRAPHIC
CONTROL SYSTEMS
CORNERSTONE
TECHNOLOGY
COVOX
CUSTOM COMPUTER
SYSTEMS
CYPRESS SEMICONDUCTOR

66
403
17
371
49

411
49
104
49
178
403
178
81
49
49
17

D. C. A. ENGINEERING
SOFTWARE
66
DATA GENERAL
323, 361
DATA TRANSLATION
49
DATAV I
EWS
17
DAYNA COMMUNICATIONS
219
DAYSTAR DIGITAL
376
DELL COMPUTER
17
DEMPSEY'S FORGE
66
DIGITAL
EQUIPMENT

201, 323, 361
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INQUIRY #

1132
1185
985
1136

1186

1073

COMPANY

DIGITAL RESEARCH
DNA NETWORKS
DOVE COMPUTER
DREAM MAKER SOFTWARE
DYNAMIC MICROPROCESSOR
ASSOCIATES
ECLIPSE COMPUTER
SOLUTIONS
EDUCATIONAL SYSTEMS
ELECTROTECHNICAL
LABORATORY
ENERTRONICS RESEARCH
EXABYTE

INQUIRY #

PAGE

1126
1124

403
49
376
121

1075

MATROX ELECTRONIC
SYSTEMS
MICRO PLANNING
INTERNATIONAL
MICRONET TECHNOLOGY
MICROSOFT
49, 81, 287, 341, 371,

17
178
380
66
81

1103

GUPTA TECHNOLOGIES

1134
852

H-THREE SYSTEMS
49
HAYES MICROCOMPUTER
PRODUCTS
233
HELSINKI UNIVERSITY OF
TECHNOLOGY
17
HEWLETT-PACKARD
17, 93, 380, 403
HOMECRAFT COMPUTER
PRODUCTS
66
HUNTER SYSTEMS
361

IBM
ICOM SIMULATIONS
IMAGRAPH
IN FOCUS SYSTEMS
INDUCTEL
INSTITUTE FOR
COMMUNICATIONS
SWITCHING & DATA
TECHNIQUES
1188 INTEL
17, 323,
INTELLIGENT GRAPHICS
1131 INTERLAN
882 INTERLEAF
983 INTERMEDIA DESIGN
SYSTEMS
1157 INTERMETRICS
1189 IRWIN MAGNETIC SYSTEMS
JET PROPULSION
LABORATORY

121
376
17
255

49

376
17

GCC TECHNOLOGIES
376
GENICOM
287
GIGATREND
225, 380
GUNAKARA SUN SYSTEMS
81

1119
1160
1074
1113
984

49

LEARNING TOOLS
LEVCO SALES
LOGITECH
LOTUS DEVELOPMENT

1187

1143

KEY TRONIC
KURZWEIL COMPUTER
PRODUCTS

981
1190

FISHER IDEA SYSTEMS
FORMWORX

1177

PAGE

49

1145
992

865
853
989

COMPANY

1139
1115
862
988

17
376
371
49
271
121
66
376

17

66
49
403

1135
MICROTEC RESEARCH
MIPS COMPUTER
SYSTEMS
MIT
MIT PRESS
MOTOROLA

147

49
66
178
49
121

178

1114

1076
1109

986
1130
1102
1191
1077

17
323, 361
17
484
17, 323, 361

N/HANCE SYSTEMS
NATIONAL EDUCATION
COMPUTING CONFERENCE
NEC HOME ELECTRONICS
(USA)
NEC INFORMATION SYSTEMS
NEURON DATA SYSTEMS
NEXT
NORTHGATE COMPUTER
SYSTEMS
NOVA INTERNATIONAL
NOVELL
NOVY SYSTEMS
NUMBER NINE COMPUTER

49
17
178
49
17
411
121
49
147
376
178

1159
1192

OASYS
ORCHID TECHNOLOGY

1125
1078

PACIFIC DATA PRODUCTS
PC TECH
PHAR LAP SOFTWARE
PICTUREWARE
POINT 4DATA
POQET COMPUTER
POWERUP! SOFTWARE
PROHANCE TECHNOLOGIES

49
178
371
17
49
115
49
287

PUBLISHING TECHNOLOGIES

287

1110
1163
1149
861
860

66
17, 376

COMING UP IN BYTE
The following articles are in the works for the December issue. Unless
something unexpected happens, we'll be able to present them all.
PRODUCTS IN PERSPECTIVE:
INQUIRY #

COMPANY

PAGE

1111
1193
987

QMS
QUADRAM L. P.
QUANTA PRESS
QUARTERDECK

49
376
121
17, 371

1120
1194
1155

RADIUS

49,376

RAINBOW BRIDGE
SOFTWARE

66

SAMSUNG
SEIKO INSTRUMENTS

17
17

1133
881
982

SHARP ELECTRONICS
SMETHERSBARNES
SNOWBIRD SOFTWARE
SOFTCRAFT
SOFTWARE LINK

1161
1112
855

1138

SOMAK SOFTWARE
66
STORAGE DIMENSIONS
49
SUN
MICROSYSTEMS
219, 323, 361
SWAN TECHNOLOGIES
287
SWFTE
403
SYMMETRY
66

991
864
883
1195

TANDY
TEKTRONIX
TELEVIDEO SYSTEMS
TEXAS INSTRUMENTS
TOTAL SYSTEMS

857

49
241
121
403
371

17
81
211
17, 247
376

One of the perennial buzzwords in computing is CASE (computer-aided
software engineering). What is it? How well do CASE products perform, and
what do they offer? Our December Product Focus zeros in on the subject.
System reviews will concentrate on two new 80386 machines from Acer and
ADC.
In the hardware review category, we have aroundup of Macintosh 32-Bit
QuickDraw boards and QMS's new ColorScript printer, which promises color
PostScript at agroundbreaking price.
Software reviews include Common View, aC+ + class library for
Windows and Presentation Manager, and Watcom 386 C, acompiler that taps
the full power of Intel's 80386.
Scheduled application reviews are Planet Software's library of functions
that links Clipper applications to SQLBase; Hewlett-Packard's Accelerated X
Window Display Server (AXDS/PC), an excellent budget saver for
departments needing to turn IBM PC ATs into quality color X Window user
stations; Publish It for the Mac; and Project Scheduler 4, the first midrange,
graphically based project management software for the PC.
Our new Reviewer's Notebook section has articles on Aura Systems'
ScuzzyGraph II, which gives other Macs the high resolution and color of their
Mac II cousins; Visible Software's Dr. Pascal; The Rendition II, amediumto high-resolution (1024- by 768-pixel) graphics controller for IBM PC ATs
and compatibles from Renaissance GRX; and asecond look at an updated
United Innovations' wall-mount Mural 8000 plotter.
IN DEPTH:

U.S. DEPARTMENT OF
COMMERCE
UNIPLEX
UNIVERSITY OF CALIFORNIA
AT BERKELEY

341

1079

VERMONT MICROSYSTEMS
VORTEX SYSTEMS

178
17

1105
859

WALLABY SYSTEMS
WANG LABORATORIES
WANGDAT
WANGTEK
WEDGE TECHNOLOGY
WORDTECH SYSTEMS
WORLD COMPUTER
CONGRESS
WYSE TECHNOLOGY

49
287
380
380
287
147

1144

858
1101

863
1146

XEROX IMAGING SYSTEMS
ZENITH DATA SYSTEMS
ZSOFT

17
66

17
211
66
17
403

The elusive dream of AI, something that has yet to materialize in a
substantial form, is an ongoing quest for software and hardware designers.
But some of our five primary senses have been replicated with mixed
results. For some specialized tasks, mechanized "seeing," "hearing," and
"speaking" have emerged at levels competitive with—and sometimes
beyond those of—flesh and blood. For most other tasks, however, these
computer-based "senses" are still woefully inadequate. Our In Depth
section will concentrate on this burgeoning field of sound, voice, and image
processing.
FEATURES:
This is the tenth anniversary of aproduct class, the spreadsheet, that many
credit with first breaking the ice for the personal computer in business
situations. How has the spreadsheet fared over the past decade, and what do
its developers think now of their electronic progeny? Tune into the December
Features section for some interesting answers.
Also slated for December, Dick Pountain has written apiece on the Occam
Transpiler, now under development, which will make writing software for
parallel processing easier.
Also, look for the regulary scheduled features of our columnists in both the
Expert Advice and Hands On departments, industry news in Microbytes,
new hardware and software of note in What's New, and the latest in
noteworthy items tested by BYTE staffers in Short Takes.
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To get further information on the products advertised in BYTE, fill out

READER
SERVICE

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.

Alphabetical Index to Advertisers
Inquiry No.
11
12
13
14
1?

Page No.

Inquiry No.

AASHIMA TECHNOLOGY B.V..
351
ABACUS SOFTWARE
42
ABACUS SOFTWARE
42
ABRAXAS SOFTWARE
362
ACS COMMUNICATIONS
457
ADOBE SYSTEMS INC
224
23 ADVANCED LOGIC RESEARCH .. 2,3
24 ADVANCED LOGIC RESEARCH .. 2,3
16 ADVANTAGE SOFTWARE
221
17 AEG OLYMPIA
251
20 AK SYSTEMS
482
18 ALADDIN KNOWLEDGE SYS
410
21 ALLREGULATOR AB
466
22 ALPHA PRODUCTS
451
25 AMDEK
390
26 AMERICAL GROUP
459
27 AMERICAN MITAC
293
2! AMERICAN SMALL BUS.COMP.
141
AMPRO
128
269 AMS
452
3? ANNABOOKS
447
ANTHRO
98
32 APPLIED DATA SYSTEMS, INC
98
33 ASHLAR, INC
270
34 AST RESEARCH
123
35 AST RESEARCH
123
36 AST RESEARCH
125
37 AST RESEARCH
125
38 AST RESEARCH
127
39 AST RESEARCH
127
40 AST RESEARCH
129
41 AST RESEARCH
129
42 ATI TECHNOLOGIES
185
43 ATI TECHNOLOGIES
325
44 ATRON
31
4? ATTACHMATE
169
AT&T
48A-H
• AVIS
415
46 AVOCET
338
47 AVOCET &QUELO
453
48 A.M.T.
291
49 A/SOFT DEVELOPMENT
142
50 BAYTECH
363
51 BAYTECH
363
347
EST POWER TECHNOLOGY.
466
53
NARY TECHNOLOGY
464
54
TWISE
463
5?
TWISE
463
X
332,377
450
X
400 401
56
LACKSHIP COMPUT ER SYS ... 148
57
LAISE COMPUTING
47
58
OLT SYSTEMS
160
59
OLT SYSTEMS
160
60
ORLAND INTERNATIONAL
13
61
ORLAND INTEFINATIONAL
13
397
PMICROSYSTEMS
458
6?
ROTHER INTL CORP
254
YTE BACK ISSUES
445
6?. YTE BITS
452
YTE BUYERS MART
434-445
• BYTE SUB MESSAGE
228
61
YTEK COMPUTER CORP
454
YTEWEEK/NEWSLETTER
487
788
&B ELECTRONICS
464
65
8C MICRO
457
66
8C MICRO
457
87
MICRO
459
• CALIFORNIA DIGITAL
467
69 CANON-STILL VIDEO
73
70 CAPITAL EQUIPMENT
134
71 CAPITAL EQUIPMENT
135
72 CENTURY SOFTWARE
143
73 CENTURY SOFTWARE
143
74 CETRA
393
75 CH PRODUCTS
151
76 CH PRODUCTS
151
77 CIPHER DATA PROD
457
78 CLONE COMPUTER
455
79 CLUB AMERICAN TECHNOLOGY ..35
80 C 0
100,101
81 CMO
82 CM0
104,105
83 CNS, INC
158
84 COMPACT DISK PRODUCTS
as
85 COMPUCLASSICS
210
86 COMPUCOM
444
87 COMPUSERVE
397
393 COMPUTER ASSOCIATES .. 378,379
88 COMPUTER DISCOUNT WAREHSE. 431
89 COMPUTER FRIENDS
162
90 COMPUTER PERIPHERALS .... 373
91 COMPUTER PERIPHERALS .... 373
396 COMPUTER SYSTEMS RESEARCH 389
92 COMPUTERLANE
481
93 COMPUTRADE
68
31 CONNEXPERTS
215
94 CONTECH COMPUTER CORP .. 480
95 CONTROL VISION
454
96 COVOX
454
97 CRICHLOW
452
100 CUBIX CORPORATION
168
101 CUBIX CORPORATION
168
102 CURT__,
IS _INC
407
103 DATA TRANSLATION
109
104 DATATRONICS
458
105 DELL COMPUTER
107 DELL COMPUTER
CII,1
8
DELL COMPUTER
89A-13
108 DELTA COMPUTING TECH ..... 454
109 DEPARTMENTAL TECHNOLOGIES . 186
110 DESCRIBE, INC
111 DIGIBOARo
304,305
92
112 DIGITAL RESEARCH
203
113 DIGITALK
144,145
114 DIGI-DATACORPORATON
457
115 DISKCOTECH TECHNOLOGIES
460
116 DISKETTE CONNECTION
453

476

117
118
119
12?

Page No.

DIVERSIFIED COMPUTER
454
DTK
319
DYNAMIC ELECTRONICS CO.
447
DYNAMICAL SYSTEMS, INC
88
ECOSOFT, INC
262
121 EDC GMBH
396
122 ELITE MICROSYSTEMS
294,295
123 ELS ENTERPRISES, LTD
218
124 ELTECH RESEARCH
152
125 EMERSON
161
126 EMERSON
161
7 ENERTRONICS RESEARCH. INC 365
12 8 EOTRON
184
12
184
12? EOTRON
EPSON
20,21
0 EXCELLENCE MULTI-LAYER
88
13 1 EXECUTIVE PHOTO &SUPPLY
402
13
78
13 2 EXSEL
235
13 3 EASEL
229
134 FAIRCOM CORPORATION
229
13 5 FAIRCOM CORPORATION
300
136 FINALSOFT CORP
300
137 FINALSOFT CORP
38 FLAGSTAFF ENGINEERING
166
139 FOCUS RESEARCH, INC
453
140 FORESIGHT RESOURCE
249
141 FORESIGHT RESOURCE
249
142 FORTRON/SOURCE CORP
43
1
43 FORTRON/SOURCE CORP
24, 43
25
1
144 FOX SOFTWARE
45 FRANKLIN SOFTWARE. INC
407
194 FRANKLIN/PROXIMITY
192
2
192
295 FRANKLIN/PROXIMITY
482
46 FIG DATA SYSTEMS
147 GATEWAY 2000
40A-D
1
387
48 GENERIC SOFTWARE
1
387
149 GENERIC SOFTWARE
409
50 GENESIS DATA SYSTEMS
1
409
51 GENESIS DATA SYSTEMS
152 GLENCO ENGINEERING
317
1
190
53 GOLDEN BOW SYSTEMS
1
322
388 GOLDSTAR TECHNOLOGY
250
154 GOODWAY
274
155 GTE DATA SERVICES
72
156 GTEK, INC
72
157 GTEK INC
158 G. REED, INC
464
159 HAMMERLY COMPUTER SERVICE
204
160 HAMMERLY COMPUTER SERVICE
205
161 HAUPPAUGE COMPUTER WORKS
289
162 HERCULES COMP. TECH.
191
163 HEWLETT-PACKARD PERIPH.
14,15
164 HEWLETT-PACKARD PERIPH. .156,157
165 HIGH RES TECHNOLOGIES
466
166 HIMS COMPUTERS
46
167 HITECH EQUIPMENT CORP . .453
168 HOME SMART COMPUTING . .453
365 HOOLEON CORP
416
169 HYPERKINETIX
369
369
170 HYPERKINETIX
• BM-SAA
10,11
BM-AIX
76 77
lea.iss
BM-PS/2
BM-OS/2
320,321
171 GC
309
172 GC
309
174 NMAC
192
175 NTEGRAND
212
176 NTELLICOM INC
170
177 NTELLICOM INC
170
178 NTELLIGENCEWARE
37
179 NTERNATIONAL COMPUTER OR 413
180 NVENTORY MARKETING
459
181 0 TECH
214
182 0 TECH
464
183 .C. EXPRESS
457
184 .0. COMM
262
185 JADE
207
188 JAMECO
448,449
187 JB TECHNOLOGIES
447
188 JB TECHNOUDGIES
447
18? JC INFORMATION SYSTEMS
429
JENSEN & PARTNERS INTL
137
190 JYACC, INC
375
191 JYACC, INC
375
6 J.D.R.
468,469
6 J.D R
470,471
6 J.D R
472,473
7 J.D.R.
468,469
7 J.D R
470,471
7 J.D.R.
472,473
192 KADAK PRODUCTS
250
193 KAYPRO COMPUTERS
120
194 KAYPRO COMPUTERS
120
195 KEA SYSTEMS
257
196 KISS COMPUTER
117
197 KMW SYSTEMS
155
19 KNOWLEDGE GARDEN
483
198 <ORE, INC
457
462
199 K.E.M. ELECTRONIC
200 LAHEY COMPUTER SYSTEMS
235
201 LAWSON LABS
452
202 LINGUISTIC PRODUCTS
458
203 LINK COMPUTER GRAPHICS . 459
204 LINK COMPUTER GRAPHICS . 459
205
LOGICAL
DEVICES
453
206 LOGICAL DEVICES
453
207 LOGICAL DEVICES
453
208 LOGICAL DEVICES
453
209 LOGITECH
52,53
210 LOGITECH
52,53
211 MAG-RABBIT
117
212 MAP INFO
96
213 MARYMAC INDUSTRIES
454
214 MATHSOFT
51
215 MATRIX SOFTWARE TECH
232
216 MAXCIMA CORPORATION
446
217 MAXEM CORPORATION
286
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Inquiry No.

Page No.

Inquiry No.

• MCGRAW-HILL BOOKSTORE .. 132
• MCGRAW-HILL BOOKSTORE
374
465
218 MEAD COMPUTER
219 MEGADATA
308
308
220 MEGADATA
221 MEGA DRIVE SYSTEMS
87
222 MEGATEL
408
223 MEI
244
224 MEI
244
225 MERRITT
416
226 METRO SOFTWARE, INC
122
227 METRO SOFTWARE, INC
122
228 MEXTEL
266
266
229 MEXTEL
230 MICRO PRESS
32
231 MICRO SOLUTIONS COMP.PROD 408
232 MICROCOM INCARDWARU
187
233 MICROCOM INC (SOFTWARE)
298
• MICROCOMPUTER MKTG C SL 481
234 MICROPROCESSORS UNLIMITED .458
• MICROSOFT
67
a
• MICROSOFT
• MICROSOFT
45
• MICROSOFT
67
• MICROSOFT
as
235 MICROSPEED
34
236 MICROSPEED
34
237 MICROSTAR LABORATORIES.. 462
238 MICROTRONICS TRADE SERV.
7
239 MICROWAY
306
• MICROWAY
327
240 MITSUBISHI PLASTICS
340
241 MIX SOFTWARE
353
42 MKS
138
• MONTGOMERY GRANT
370
243 MOUNTAIN COMPUTER, INC 216,217
244 MOUNTAIN COMPUTER, INC 218,217
245 NAGAN CORPORATION
452
246 NANAO
193
247 NANAO
193
248 NANTUCKET
339
250 NATIONAL INSTRUMENTS
CIII
251 NEC HOME ELECTRONICS. .. .38,39
252 NETWISE
246
253 NETWORK TECHNOLOGIES
462
254 NEXT COMPUTER
28 29
255 NOHAU CORPORATION
419
256 NOHAU CORPORATION
464
257 NORTHGATE COMPUTER. .330,331
258 NORTHGATE COMPUTER
333
259 NU MEGA
259
260 NUMONICS
383
.114
349 OMRON ELECTRONICS, INC
• ORACLE
69
426
261 OSBORNE MCGRAW-HILL
262 OST
48
263 OVERLAND DATA INC
446
264 PACIFIC COMPUTERS
450
265 PACIFIC DATA PRODUCTS
79
266 PACIFIC DATA PRODUCTS
79
267 PACIFIC DATA PRODUCTS
195
268 PACIFIC DATA PRODUCTS
195
270 PANASONIC (MONITORS)
23
271 PANASONIC(PRINTERS) . .208,209
272 PARA SYSTEMS
75
273 PATTON &PATTON
126
274 PC DESIGNS
146
275 PC GLOBE
41
276 PC NETWORK
275
277 PERISCOPE
267
278 PERISCOPE
267
206
279 PERSONAL TEX
280 PHAR LAP
258
283 PINNACLE MICRO
311
284 PINNACLE MICRO
311
285 PINNACLE PUBLISHING
197
286 PINNACLE PUBLISHING
197
287 PINNACLE SALES NTL
450
288 PRIORITY ONE COMPUTER
227
289 PROGRAMMERS PARADISE
58,59
290 PROHANCE TECHNOLOGIES .. 260,261
292 PROTECH MARKETING
61
293 PROTECH MARKETING
61
296 P.C. BRAND
171
297 P.C. BRAND
172,173
298 P.C. BRAND
174,175
299 P.C. BRAND
178,177
300 OMS
33
1 OMS
33
302 OUA TECH, INC
460
303 OUA TECI-_1, INC
460
454
304 OUALSTAR CORPORATION
305 QUANTUM SOFTWARE
63
306 QUARTERDECK
130,131
307 RADIO SHACK
CIV
• RAMA CORPORATION
55
308 RAINBOW
263
309 RAINBOW
263
310 REAL TIME DEVICES
460
311 ROSE ELECTRONICS
163
312 RUPP CORPORATION
485
313 RUPP CORPORATION
485
314 RUPP CORPORATION
485
485
315 RUPP CORPORATION
316 RUPP CORPORATION
485
485
317 RUPP CORPORATION
392 SAFEWARE, INC
464
789 SAGE/POLYTRON
421
318 SAMSUNG
70,71
319 SAMSUNG
70,71
320 SANTA CRUZ OPERATION
57
321 SAX SOFTWARE
196
322 SCHWAB COMPUTER
459
323 SCIENTIFIC ENDEAVORS
458
324 SCIENTIFIC ENDEAVORS
458
390 SCIENTIFIC ENDEAVORS
458
• SEAGATE
149
325 SILICON SHACK
480

Page No.

326 SKISOFT PUBLISHING CORP . . 458
32? SN'W COMP 8, ELECT
44
SOFTWARE DEVELOPMENT SYS. 83
328 SOFTWARE LINK
273
329 SOFTWARE LINK
273
398 SOFTWARE LINK
385
399 SOFTWARE LINK
385
8 SOFTWARE SAMPLER CLUB
140
9 SOFTNARE SAMPLER CLUB .. 140
301
330 SOFTWARE SECURITY
331 SOLUS SYSTEMS, INC
74
332 SOTA TECHNOLOGY
395
333 SOUTH COAST ELECTRONICS . 459
334 SPECTRUM
277
335 STARTECH
113
336 STATSOFT
133
315
337 STERLING CASTLE
315
338 STERLING CASTLE
339 STORAGE DIMENSIONS
243
243
340 STORAGE DIMENSIONS
200
341 STSC
64,65
342 SUMMAGRAPHICS
343 SUMMAGRAPHICS
6
64
4:, 6
65
5
344 SUMMAGRAPHICS
345 SUPERSOFT
388
346 SURAH INC
457
348 TALKING TECHNOLOGY
462
11,19
350 TATUNG
352 TELEPHONE PFIODUCTSCENTER.8 1
124
353 THE SMALL COMPUTER CO.... 264
354 THE SMALL COMPUTER CO.... 264
10 THIRD COAST TECH, INC
452
356
357 TOSHIBA
TOSHIBA
252,253
2
358 TOUCHBASE SYSTEMS, INC 252. 5
33
6
351 TP ENTERPRISE, INC
466
359 TRACE, INC
269
360 TRAVELING SOFTWARE
199
381 TRUEVISION
183
394 TULIN CORPORATION
78
395 TULIN CORPORATION
78
362 TURBOPOWER SOFTWARE .._....._ 432
363 TUSSEY COMPUTER PROD ... 236,297
364 TUSSEY COMPUTER PROD .. .238.239
249 ULTIMATE TECHNOLOGY
455
367 UNICORN ELECTRONICS
464
368 UNITEX, INC
456
369 UNIVERSAL CROSS-ASSEMBLER 458
37? U.S. VIDEO
482
U.S. ROBOTICS
367
• VERMONT CREATIVE SOFTAIARE 16
37 ?. VESTRONIX
9
VIDEO SEVEN
240
150
373 WARD SYSTEMS GROUP
374 WARD SYSTEMS GROUP
150
375 WAREHOUSE DATA PROD
231
786 WEDGE TECHNOLOGY
226
787 WEDGE TECHNOLOGY
226
90,91
376 WEITEK
317 WELLS AMERICAN
2451
378 WELLS AMERICAN
245
400 WINTEK
9
380 WINTEK CORPORATION
452
381 XELTEK
460
386 yes. SYSTEMS CORP
447
447
387 Y.E.S. SYSTEMS CORP
382 ZEOS INTERNATIONAL..
278,279
383 ZEOS INTERNATIONAL ..
280,281
384 ZEOS INTERNATIONAL..
282,283
385 ZEOS INTERNATIONAL
284,285
389 ZORTECH
97
391 ZORTECH
27
INTERNATIONAL SECTION
BOIS 1-64
No North American Inquiries please.
401
402
403
404
405
405
40T,

ACER, INC
IS-12,13
ACME TECHNOLOGY CORP . IS-44
AGC ELECTRONICS CORP.... IS-51
AQUARIUS SYSTEMS, INC .... IS-39
ASTA DEVELOPMENT CORP .. IS-61
BEHAVIOR TECH COMP CORP IS-55
BIX
IS-50
BYTE BACK ISSUES
IS-52
45! BYTE BITS
IS-64
BYTE PUBLICATIONS
IS-40
• BYTE SUB MESSAGE
IS-28
• CCMI/MCGRAW-HILL
IS-56
408 C SOURCE, INC
IS-43
409 CLARION SOFTWARE
IS-43
410 CLARION SOFTWARE
IS-33
411 CLEO SOFTWARE
IS-34
412 C&D TECHNOLOGY INC
IS-42
414 DR. HUGGLE &PARTNER
IS-2
415 D-LINK LTD
IS-41
41? EECO
ELONEX
FAST15-31
ELECTRONIC GMBH
IS-26
418 FOCUS ELECTRONIC CO
IS-37
419 GALAXY
IS-52
420 GAMMA PRODUCTIONS
IS-4
421 GREY MATTER
IS-57
422 HWA HSIN
IS-30
423 XI
IS-52
424 NES
IS-40
425 NTEROUADRAM LIMITED
IS-5
426 NTEROUADRAM LIMITED
IS-7
413 NT'L DESIGN AUTOMATION By
IS-24
427 NWIN
IS-46
428 PANEMA ENTERPRISES
IS-8
429 KAYPRO
IS-14
430 MAYFAIR MICROS
IS-49
431 NOVELL
IS-113
432 ORCAD
IS-21
433 OSICOM TECHNOLOGIES
IS-11
434 PACIFIC TECH. WONG 8CO., GMBH IS435 PHILIPS MONITORS
IS-11

READER
SERVICE
Inquiry No.
436
437
436
439
'
440
•
441
442
443
444
445
446
447
448
451
452
449
453
454
455
456
457

Page No.

PROCOMP USA, INC
PROCOMP USA, INC
OUOTHA 32
SAMSUNG ELECTRONICS
SCANDEC TRIBUTOR
SCOTTSDALE SYSTEMS
SOFTLINE CORPORATION
SOFTWARE CONSTRUCTION
STONY BROOK SOFTWARE
STONY BROOK SOFTWARE
SYSTAT
TP ENTERPRISE LTD
TOPLINK
TRIANGLE DIGITAL
TRIGEM
TRITON TECHNOLOGIES
TRITON TECHNOLOGIES
TWINHEAD
UNIBIT
USA SOFTWARE
WIESEMANN &THEIS
WINTECH ENTERPRISE CO, LTD
WORLD WIDE COPIER PARTS

S-46
S-46
S-54
S-35
S-62
S-29
S-23
S-47
S-59
S-59
S-25
S-36
S-32
S-54
S-45
S-27
S-27
S-58
S-53
IS-9
S-44
S-10
S-54

INT'L DIRECT RESPONSE POSTCARDS
BINARY ENGINEERING
C USERS JOURNAL
EAGLE RIVER SOFTWARE
INTELLICOM
METRABYTE
NATIONAL INSTRUMENTS
PARA SYSTEMS
PROGRAMMERS JOURNAL
REASONABLE SOLUTIONS
SOFTWARE EXCITEMENT
TOUCHBASE SYSTEMS
TRANS ERA

IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS

REGIONAL SECTIONS
Midwest

80 MW1-12

• BYTEWEEWNEWSLETTER .. .MW-4
1201 DAKOTA COMPUTER
MW-5

Inquiry No.
•
1202
1203
1204
1205
1206
1207
1208
1211

Advertising Supplements included with this issue:
Jameco (U.S. and Canada Subscribers)
Correspond directly with company.

Page No.

MICROCOMP MKTG CNCL
MW-7
MICRO DATABASE SYSTEMS
MW-1
MYCOM COMPUTERS
MW-2
MYCOM COMPUTERS
MW-2
NEXT WORKS,THE
MW-3
NEXT WORKS,THE
MW-3
SYSTEMS INTEGRATION ASSOC MW-12
SYSTEMS INTEGRATION ASSOC MW-12
ZERICON
MW-9

Northeast

80 NE1-32

526 ADTECH
NE-13
52? ADTECH
NE-13
BYTEWEEK/NEWSLETTER
NE-28
528 BLUE CIRCLE GROUP, INC
NE-28
529 BLUE CIRCLE GROUP, INC
. NE-28
530 COMPFAX
NE-25
531 COMPFAX. .. .. .. ....
NE-25
532 COMPUTER EXPERT, INC ..NE-14
533 OTO, INC
NE-24
534 MG, INC
NE-24
535 ELECTRIFIED DISCOUNTERS NE-21
536 EPS TECHNOLOGIES, INC .
NE-3
537 EPS TECHNOLOGIES, INC .
NE-3
538 FOUNTAIN TECHNOLOGIES, INC
NE-9
539 FUTURA SYSTEMS
NE-22
540 FUTURA SYSTEMS
..
NE-22
541 HALSKAR SYSTEMS
NE-31
542 HALSKAR SYSTEMS
NE-31
543 HARMONY COMPUTERS
NE-11
544 HARMONY COMPUTERS
NE-11
545 LAPTOPS ETC
NE-4
54! MAGITFIONIC TECHNOLOGY . NE-32
MANCHESTER EQUIPMENT CO NE-1
549 MASCOT COMPUTER CORP .
NE-5
550 MASCOT COMPUTER CORP .
NE-5
551 MICCASOFT, INC
NE-12
552 MICCASOFT, INC . .. ......
NE-12
553 MICRO DATABASE SYSTEMS . NE-8
554 MINTA TECHNOLOGY
NE-30
555 MPM
NE-7
556 MPM
NE-7

Inquiry No.
557
558
559
560
561
562
563
564
565
566
569
570
567
566
571
572
573

Page No.

MSC
ON LINE COMPUTER
ON LINE COMPUTER
PC LINK CORPORATION
PC-PLUS TECHNOLOGIES .
PC-PLUS TECHNOLOGIES
POINTECH DISTRIBUTORS
POINTECH DISTRIBUTORS
RENEGADE CORPORATION
SUMMA COMPUTER SYS
TELETEK
TELETEK
TRANS-M CORP
TRANS-M CORP
TRANS-M CORP
TRANS-M CORP
ZEPHYR SERVICES

Pacific Coast
476
477
500
476
522
479
480
502
503
481
482
483
484
485
486
487
486
489
490
491
492
493

Inquiry NO.

NE-17
NE-15
NE-15
NE-6
NE-19
NE-19
NE-2
NE-2
NE-29
NE-18
NE-27
NE-27
NE-23
NE-23
NE-23
NE-23
NE-22

Page No.

494 HALSKAR SYSTEMS
PC-15
495 ISLAND SYSTEMS
PC-2
496 ISLAND SYSTEMS
PC-2
KEYBOARD COMEDY
PC-25
498 METAWARE, INC
PC-28
499 MICRO DATABASE SYS
PC-29
504 MULTIS CORPORATION
PC-24
505 MULTIS CORPORATION
PC-24
506 ORCAD SYSTEMS CORP
PC-27
507 POLYWELL COMPUTERS
PC-23
508 POLYWELL COMPUTERS
PC-23
509 PROCOMP USA, INC
PC-8
510 PROCOMP USA, INC
PC-8
511 RESOURCE CONCEPTS, INC
PC-5
512 RESOURCE CONCEPTS, INC
PC-5
515 SOFTWARE ENGINEERING STOREPC-13
516 STARPATH SYSTEMS, INC
PC-2I
517 STARPATH SYSTEMS, INC
PC-21
513 SYSTEMS INTEGRATION ASSOC PC-32
514 SYSTEMS INTEGRATION ASSOC PC-32
518 TELETEK
PC-9
519 TELETEK
PC-9
• UNIXWORLD
PC-22
521 ZERICON
PC-1

80 PC1-32

3-F ASSOCIATES, INC
PC-31
A-TRONIC COMPUTER
PC-6
BIX
PC-30
BI-LINK COMPUTER
PC-17
BYTEWEEK/NEWSLETTER .. PC-12
CDS
PC-18
COMPUTER POWER, INC
PC-11
COMPUTER POWER, INC
PC11
COMPUTER WHOLESALE CLUB . PC-I9
COMPUTER WHOLESALE CLUB. PC-19
DATA SOLVERS, INC
PC-16
DATA SOLVERS, INC
PC-16
DATAMAG, INC
PC-24
DATAMAG, INC
PC-24
DAUPHIN TECHNOLOGY, INC
PC-3
DAUPHIN TECHNOLOGY, INC
PC-3
DAYTRON ELECTRONICS, INC
PC-4
DISKTEC
PC-16
DISKTEC
PC-16
DRAGONSLAYER SYSTEMS
PC-7
EXCELOGIC, INC
PC-8
EXCELOGIC, INC
PC-8
HALSKAR SYSTEMS
PC-15

South
1214
•
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228

80 S01-12
A-TRONIC COMPUTER
SO-11
BYTEWEEK/NEWSLETTER .
SO-4
DIG, INC
SO-6
DTG, INC
SO-6
MICCASOFT, INC
SO-9
MICCASOFT, INC
SO-9
MIGHTY MICRO
SO-3
MIGHTY MICRO
SO-3
OCTAGON TECHNOLOGIES . SO-7
OCTAGON TECHNOLOGIES . SO-7
RESOURCE CONCEPTS, INC
SO-5
RESOURCE CONCEPTS, INC
SO-5
SQUARE FIELD CORPORATION
SO-2
SQUARE FIELD CORPORATION
SO-2
SUMMA COMPUTER SYS .. SO-12
ZERICON
SO-1

BYTE ADVERTISING SALES STAFF:

Steven M. Vito, Associate Publisher/V.P. of Marketing, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281
Arthur Kossack, Eastern Regional Sales Manager, 645 North Michigan Ave., Chicago, IL 60611, tel. (312) 751-3700
Jennifer L. Bartel, Western Regional Sales Manager, 8111 LBJ Freeway, Suite 1350, Dallas, Tx 75251, tel. (214) 644-1111
Liz Coyman, Inside Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-2518
NEW ENGLAND
ME, NH, VT, MA, RI, ONTARIO
CANADA & EASTERN CANADA
John C. Moon (617) 262-1160
McGraw-Hill Publications
575 Boylston Street
Boston, MA 02116
FAX: (617) 262-6430

SOUTHEAST
NC, SC, GA, FL, AL, TN, VA, MS
(404) 252-0626
McGraw-Hill Publications
4170 Ashford-Dunwoody Road
Suite 420
Atlanta, GA 30319
FAX: (404) 252-4056

ATLANTIC
NY, NYC, CT, NJ (NORTH)
Kim Norris (212) 512-2645
McGraw-Hill Publications
1221 Avenue of the Americas28th Floor
New York, NY 10020
FAX: (212) 512-3520

MIDWEST
IL, MO, KS, IA, ND, SD, MN,
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McGraw-Hill Publications
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McGraw-Hill Publications
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McGraw-Hill Publications
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McGraw-Hill Publications
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BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

National Sales
Scott Gagnon (603) 924-2651
Mary Ann Goulding
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Elise Lister (603) 924-2665
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458
BYTE Deck Mailings
Ed Ware (603)924-6166
BYTE Publications
One Phoenix Mill Lane
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A/E/C Computing Deck
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BYTE Publications
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McGraw-Hill Publications
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Alessandro Coari
McGraw-Hill Publishing Co.
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HARDWARE
ADD INS

800

401 ACER, INC
IS-12,13
22 ALPHA PRODUCTS
451
32 APPLIED DATA SYSTEMS, INC . .. 98
42 ATI TECHNOLOGIES
185
528 BLUE CIRCLE GROUP, INC .. NE-28
529 BLUE CIRCLE GROUP, INC . NE-28
65 B&C MICRO
457
841 B&C MICRO
457
408 C SOURCE, INC
IS-56
70 CAPITAL EQUIPMENT
134
71 CAPITAL EQUIPMENT
135
95 CONTROL VISION
454
412 CAD TECHNOLOGY, INC
IS-34
121 EDC GMBH
396
127 ENERTRONICS RESEARCH, INC 365
128 EOTRON
184
129 EOTRON
184
130 EXCELLENCE MULTI-LAYER
ea
491 EXCELOGIC, INC
PC-8
492 EXCELOGIC, INC
PC-8
148 FTG DATA SYSTEMS
462
420 GAMMA PRODUCTIONS
IS-4
162 HERCULES COMP. TECH
191
185 HIGH RES TECHNOLOGIES
466
168 HOME SMART COMPUTING
453
424 INES
IS-40
181 10 TECH
214
182 10 TECH
464
184 1.0. COMM
262
189 JC INFORMATION SYSTEMS
.429
197 KMW SYSTEMS
155
452
201 LAWSON LABS
203 LINK COMPUTER GRAPHICS
459
204 LINK COMPUTER GRAPHICS
459
446
216 MAXCIMA CORPORATION
237 MICROSTAR LABORATORIES
462
239 MICROWAY
306
• MICROWAY
327
504 MULTIS CORPORATION
PC-24
505 MULTIS CORPORATION
PC-24
255 NOHAU CORPORATION
419
464
256 NOHAU CORPORATION
262 OST
48
277 PERISCOPE
267
278 PERISCOPE
267
287 PINNACLE SALES INTL
450
509 PROCOMP USA, INC
PC-6
510 PROCOMP USA, INC
PC-8
302 OUA TECH, INC
460
303 QUA TECH, INC
460
312 RUPP CORPORATION
485
485
313 RUPP CORPORATION
314 RUPP CORPORATION
485
315 RUPP CORPORATION
485
316 RUPP CORPORATION
485
317 RUPP CORPORATION
485
325 SILICON SHACK
460
341 STSC
200
518 TELETEK
PC-9
519 TELETEK
PC-9
569 TELETEK
NE-27
570 TELETEK
NE-27
361 TRUEVISION
183
363 TUSSEY COMPUTER PROD .236,237
384 TUSSEY COMPUTER PROD .238,239
370 U.S. VIDEO
482
• VIDEO SEVEN
240
376 WEITEK
90,91
458 WINTECH ENTERPRISE CO, LTD
IS-10
DRIVES

801
102 CURTIS, INC
221 MEGA DRIVE SYSTEMS
• SEAGATE

407
87
149
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Inquiry No.
205
206
207
208
•
1227
380
381
804

LOGICAL DEVICES
453
LOGICAL DEVICES
453
LOGICAL DEVICES
453
LOGICAL DEVICES
453
MICROWAY
327
SUMMA COMPUTER SYS .... $O-12
WINTEK CORPORATION
452
XELTEK
480
INSTRUMENTATION

21 ALLREGULATOR AB
310 REAL TIME DEVICES
331 SOLUS SYSTEMS, INC
805
75
76
416
418
365
209
210
223
224
228
229
•
235
238
280
290
342
343
344
806
20
94
483
484
114
221
231
240
243
244
263
283
284
304
339
340
394
395
807
77
139
175
427
225
•
359

KEYBOARDS/MICE
CH PRODUCTS
CH PRODUCTS
EECO
FOCUS ELECTRONIC CO
HOOLEON CORP
LOGITECH
LOGITECH
MEI
MEI
MEXTEL
MEXTEL
MICROSOFT
MICROSPEED
MICROSPEED
NUMONICS
PROHANCE TECHNOLOGIES
SUMMAGRAPHICS
SUMMAGRAPHICS
SUMMAGRAPHICS

530 COMPFAX
531 COMPFAX
803
47
397
64
65
66
67
156
157
198
199
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NE-25
NE-25

HARDWARE PROGRAMMERS
AVOCET &QUELO
BP MICROSYSTEMS
BYTEK COMPUTER CORP
B&C MICRO
B&C MICRO
B&C MICRO
GTEK, INC
GTEK, INC
KORE, INC
K.E.M. ELECTRONIC

453
458
454
457
457
459
72
72
457
462
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151
151
IS-41
15-37
416
52,53
52,53
244
244
266
266
67
34
34
383
.260,281
64,65
64,65
64,65

MASS STORAGE
AK SYSTEMS
482
CONTECH COMPUTER CORP.
460
DATAMAG, INC
PC-24
DATAMAG, INC
PC-24
DIGI-DATA CORPORATION
457
MEGA DRIVE SYSTEMS
87
MICRO SOLUTIONS COMP.PROD 408
MITSUBISHI PLASTICS
340
MOUNTAIN COMPUTER, INC 216,217
MOUNTAIN COMPUTER, INC 216,217
OVERLAND DATA INC
446
PINNACLE MICRO
311
PINNACLE MICRO
311
QUALSTAR CORPORATION
454
STORAGE DIMENSIONS
243
STORAGE DIMENSIONS
243
TULIN CORPORATION
78
TULIN CORPORATION
78
MISCELLANEOUS
CIPHER DATA PROD
FOCUS RESEARCH, INC
INTEGRAND
IRWIN
MERRITT
SCANDEC TRIBUTOR
TRACE. INC

457
453
212
IS-46
416
IS-62
289

111
415
•
154
•
176
177
211
232
253
262
436
437
318
319
398
399
567
568
571
572
811
17
46
62
163
211
265
268
271
300
301
356
357
455
521
1211
1228
812

MODEMS/MULTIPLEXORS

43 All TECHNOLOGIES
411 CLEO SOFTWARE
88 COMPUCOM
90 COMPUTER PERIPHERALS
91 COMPUTER PERIPHERALS
425 INTERQUADRAM LIMITED
219 MEGADATA
220 MEGADATA
358 TOUCHBASE SYSTEMS. INC
• U.S. ROBOTICS

401
25
426
246
247
251
435
810
15
50
51
31
100
101

325
IS-33
446
373
373
IS-5
308
308
36
387

MONITORS
ACER, INC
IS-12,13
AMDEK
390
INTERQUADRAM LIMITED
IS-7
NANAO
193
NANAO
193
NEC HOME ELECTRONICS.
38,39
PHILIPS MONITORS
IS-17
NETWORK HARDWARE"
ACS COMMUNICATIONS
BAYTECH
BAYTECH
CONNEXPERTS
CUBIX CORPORATION
CUBIX CORPORATION

457
383
363
215
168
168

Page No.

DIGIBOARD
D-LINK LTD
ELONEX
GOODWAY
IBM-SAA
INTELLICOM INC
INTELLICOM INC
MAG-RABBIT
MICROCOM, INC (HARDWARE)
NETWORK TECHNOLOGIES
OST
PROCOMP USA, INC
PROCOMP USA, INC
SAMSUNG
SAMSUNG
SOFTWARE LINK
SOFTWARE LINK
TRANS-M CORP
TRANS-M CORP
TRANS-M CORP
TRANS-M CORP

92
IS-2
IS-31
250
10,11
170
170
117
187
462

ea

IS-46
IS-48
70,71
70,71
385
385
NE-23
NE-23
NE-23
NE-23

PRINTERS/PLOTTERS
AEG OLYMPIA
251
A.M.T.
291
BROTHER INT'L CORP
254
HEWLETT-PACKARD PERIPH.. 14,15
MAG-RABBIT
117
PACIFIC DATA PRODUCTS
79
PACIFIC DATA PRODUCTS
79
PANASONIC (PRINTERS)
208,209
OMS
33
OMS
33
TOSHIBA
252,253
TOSHIBA
252,253
WIESEMANN &THEIS
IS-44
ZERICON
PC-1
ZERICON
MW-9
ZERICON
SO-1
PRINTERS RIBBONS

457 WORLD WIDE COPIER PARTS .IS-54
813
69
103
138
164
349
1225
1226
814
18
417
152
292
293
308
309
311
330
815

808

809
FACSIMILE

802

486
460
74

Inquiry No.

SCANNERS/IMAGE PROCESSORS
CANON-STILL VIDEO
73
DATA TRANSLATION
109
FLAGSTAFF ENGINEERING
166
HEWLETT-PACKARD PERIPH . 158,157
OMRON ELECTRONICS,INC
114
SQUARE FIELD CORP
SO-2
SQUARE FIELD CORP
SO-2
SOFTWARE SECURITY
ALADDIN KNOWLEDGE SYS
FAST ELECTRONIC GMBH
GLENCO ENGINEERING
PROTECH MARKETING
PROTECH MARKETING
RAINBOW
RAINBOW
ROSE ELECTRONICS
SOFTWARE SECURITY

410
IS-26
317
61
61
263
263
163
301
SYSTEMS

402 ACME TECHNOLOGY CORP. IS-44
526 ADTECH
NE-13
527 ADTECH
NE-13
23 ADVANCED LOGIC RESEARCH
2,3
24 ADVANCED LOGIC RESEARCH
.2,3
403 AGC ELECTRONICS CORP .
IS51
27 AMERICAN MITAC
293
• AMPRO
126
404 AQUARIUS SYSTEMS, INC .
S-39
34 AST RESEARCH
123
35 AST RESEARCH
123
36 AST RESEARCH
125
37 AST RESEARCH
125
38 AST RESEARCH
127
39 AST RESEARCH
127
40 AST RESEARCH
129
41 AST RESEARCH
129
• AT&T
48A-H
1214 A-TRONIC COMPUTER
SO-11
406 BEHAVIOR TECH COMP CORP IS-55
54 BIT WISE
463
55 BIT WISE
483
478 BI-LINK COMPUTER
PC-17
56 BLACKSHIP COMPUTER SYS. 148
408 C SOURCE, INC
IS-56
522 CDS
PC-18
79 CLUB AMERICAN TECH
35
396 COMPUTER SYSTEMS RES
389
93 COMPUTRADE
ea
412 CAD TECHNOLOGY, INC
IS-34

Inquiry No.
485
488
105
107

Page No.

DAUPHIN TECHNOLOGY, INC
DAUPHIN TECHNOLOGY, INC
DELL COMPUTER
DELL COMPUTER

118
DELL COMPUTER
• DTK
122
124
536
537
•
142
143
538
539
540
419
147
366
493
494
541
542
161
188
167
422
•
429
193
194
196
549
550
222
238
239
554
504
505
1203
1204
254
257
258
1221
1222
349
558
559
433
270
274
580
561
562
507
508
307
565
439
322
332
1207
1208
513
514
350
10
446
356
357
351
445
447
448
363
364
453
788
787
377
378
400
,388
387
382
383
384
385

89

89 319

ELITE MICROSYSTEMS
294,295
ELTECH RESEARCH
152
EPS TECHNOLOGIES, INC .
NE-3
EPS TECHNOLOGIES, INC .
NE-3
EPSON
20,21
FORTRONISOURCE CORP
43
FORTRON/SOURCE CORP
43
FOUNTAIN TECHNOLOGIES, INC . NE-9
FUTURA SYSTEMS
NE-22
FUTURA SYSTEMS
NE-22
GALAXYIS-52
GATEWAY 2000
40A-D
PCGOLDSTAR TECHNOLOGY
322
HALSKAR SYSTEMS
HALSKAR SYSTEMS
PC-15
HALSKAR SYSTEMS
NE-31
HALSKAR SYSTEMS
NE-31
HAUPPAUGE COMPUTER WORKS .289
HIMS COMPUTERS
46
HITECH EQUIPMENT CORP. .. 453
HWA HSINIS-30
IBM-PS/2 .
164,165
KAYPRO
1S-4
KAYPRO COMPUTERS
1210
KAYPRO COMPUTERS
120
KISS COMPUTER
117
MASCOT COMPUTER CORP . . NE-5
MASCOT COMPUTER CORP ... NE-5
MEGATEL
408
MICROTRONICS TRADE SERV . 357
MICROWAY
306
MINTA TECHNOLOGY
NE-30
MULTIS CORPORATION
PC-24
MULTIS CORPORATIONPC-24
MYCOM COMPUTERS
MW-2
MYCOM COMPUTERS
MW-2
NEXT COMPUTER
28 ,
29
NORTHGATE COMPUTER.
330,331
NORTHGATE COMPUTER
333
OCTAGON TECHNOLOGIES . .SO-7
OCTAGON TECHNOLOGIES .. SO-7
OMRON ELECTRONICS, INC
.. 114
ON LINE COMPUTERNE-15
ON LINE COMPUTER
NE-15
OSICOM TECHNOLOGIES .
IS-11
PANASONIC (MONITORS)
23
PC DESIGNS
146
PC LINK CORPORATION
NE-8
PC-PLUS TECHNOLOGIES . NE-19
PC-PLUS TECHNOLOGIES
NE-19
POLYWELL COMPUTERS .. PC-23
POLYWELL COMPUTERS. . PC-23
RADIO SHACK
CIV
RENEGADE CORPORATION
NE-29
SAMSUNG ELECTRONICS .
IS-35
SCHWAB COMPUTER
459
SOTA TECHNOLOGY
395
SYSTEMS INTEGRATION ASSOC MW-12
SYSTEMS INTEGRATION ASSOC MW-12
SYSTEMS INTEGRATION ASSOC PC-32
SYSTEMS INTEGRATION ASSOC 11P
8C,1 3
12
9
TATUNG
THIRD COAST TECH, INC
452
TOPL1NK
IS-32
252,253
TOSHIBA
252,253
TOSHIBA
TP ENTERPRISE INC
466
TP ENTERPRISE LTD
IS-38
TRIANGLE DIGITAL
IS-54
TRIGEM
IS-45
TUSSEY COMPUTER PROD .236,237
TUSSEY COMPUTER PROD .238,239
UNIBIT
IS-53
WEDGE TECHNOLOGY
226
WEDGE TECHNOLOGY
228
WELLS AMERICAN
245
WELLS AMERICAN
245
WINTEK
9
Y.E.S. SYSTEMS CORP
447
Y.E.S. SYSTEMS CORP
447
ZEOS INTERNATIONAL
278,279
ZEOS INTERNATIONAL
280,281
ZEOS INTERNATIONAL
282,283
ZEOS INTERNATIONAL
284,285
UPS

816
347
479
480
125
126
272

PC-3
PC-3
B
C
AI
1,1

BEST POWER TECHNOLOGY
COMPUTER POWER, INC
COMPUTER POWER, INC
EMERSON
EMERSON
PARA SYSTEMS

459
PC-11
PC-11
161
161
75
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SOFTWARE
817

APPLE/MAC — CAD

33 ASHLAR, INC
818

270

IBM/MSDOS APPLICATIONS
Buelness/Ot flee

405 ASTA DEVELOPMENT CORP
IS-61
409 CLARION SOFTWARE
IS-43
410 CLARION SOFTWARE
IS-43
393 COMPUTER ASSOCIATES
378,379
110 DESCRIBE, INC
304,305
144 FOX SOFTWARE
24,25
178 INTELLIGENCEWARE
37
551 MICCASOFT, INC
NE-12
552 MICCASOFT, INC
NE-12
1217 MICCASOFT, INC
SO-9
1218 MICCASOFT, INC
SO-9
499 MICRO DATABASE SYSTEMS
PC-29
553 MICRO DATABASE SYSTEMS
NE-8
1202 MICRO DATABASE SYSTEMS
MW-1
2403 NANTUCKET
339
431 NOVELL
IS-18
275 PC GLOBE
41
306 QUARTERDECK
130,131
• RAIMA CORPORATION
55
819
120
•
214
•
250
273
323
324
390
334
336
444
820

IBM/MSDOS APPLICATIONS
SclentlfIc/TechnIcal
DYNAMICAL SYSTEMS, INC
ECOSOFT, INC
MATHSOFT
MICROSOFT
NATIONAL INSTRUMENTS
PATTON &PATTON
SCIENTIFIC ENDEAVORS
SCIENTIFIC ENDEAVORS
SCIENTIFIC ENDEAVORS
SPECTRUM
STATSOFT
SYSTAT

IBM/MSDOS APPLICATIONS
Miscellaneous

136 FINALSOFT CORP
137 FINALSOFT CORP
150 GENESIS DATA SYSTEMS
151 GENESIS DATA SYSTEMS
189 HYPERKINE11X
170 HYPERKINETIX
• KEYBOARD COMEDY
202 LINGUISTIC PRODUCTS
• MICROSOFT
573 ZEPHYR SERVICES
821

88
262
51
6,7
CIII
126
458
458
458
277
133
IS-25

300
300
409
409
369
369
PC-25
458
65
NE-22

IBM/MSDOS APPLICATIONS
Word Processing

294 FRANKLIN/PROXIMITY
192
295 FRANKLIN/PROXIMITY
192
413 INTL DESIGN AUTOMATION B.V. .IS-24
822
28
269
140
141
148
149
432
506
789
249
400
823
72
73
117
195
233
348
451
452
824

IBM/MSDOS — CAD
AMERICAN SMALL BUS.COMP . 141
AMS
452
FORESIGHT RESOURCE
249
FORESIGHT RESOURCE
249
GENERIC SOFTWARE
387
GENERIC SOFTWARE
367
ORCAD
IS-21
ORCAD SYSTEMS CORP
PC-27
SAGE/POLYTRON
421
ULTIMATE TECHNOLOGY
466
WINTEK
9
IBM/MSDOS COMMUNICATIONS
CENTURY SOFTWARE
CENTURY SOFTWARE
DIVERSIFIED COMPUTER
KEA SYSTEMS
MICROCOM INC (SOFTWARE)
TALKING TECHNOLOGY
TRITON TECHNOLOGIES
TRITON TECHNOLOGIES

143
143
454
257
298
462
IS-27
IS-27

IBM/MSDOS — GRAPHICS

487 DAYTRON ELECTRONICS, INC. PC-4
212 MAP INFO
96
226 METRO SOFTWARE, INC
122

Advertising Supplements included with this issue:
Jameco (U.S. and Canada Subscribers)
Correspond directly with company.
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227
285
266
389

Page No,

METRO SOFTWARE, INC
PINNACLE PUBLISHING
PINNACLE PUBLISHING
ZORTECH

122
197
197
97

Inquiry No.

830

OTHER — CROSS DEVELOPMENT
• SOFTWARE DEVELOPMENT SYS

IBM/MSDOS — LAN

490
179
252
566
826

DRAGONSLAYER SYSTEMS
PC-7
INTERNATIONAL COMPUTER GR 413
NETWISE
246
SUMMA COMPUTER SYS
NE-18
IBM/MSDOS — LANGUAGES

14 ABRAXAS SOFTWARE
362
60 BORLAND INTERNATIONAL
13
61 BORLAND INTERNATIONAL
13
83 CNS, INC
158
113 DIGITALK
144,145
• JENSEN & PARTNERS INTL
137
190 JYACC, INC
375
191 JYACC, INC
375
200 LAHEY COMPUTER SYSTEMS
235
217 MAXEM CORPORATION
286
• MICROSOFT
19
• MICROSOFT
45
• MICROWAY
327
• ORACLE
69
442 STONY BROOK SOFTWARE
IS-59
443 STONY BROOK SOFTWARE
IS-59
353 THE SMALL COMPUTER CO
264
354 THE SMALL COMPUTER CO
264
369 UNIVERSAL CROSS-ASSEMBLER 458
359
372 VESTRONIX
391 ZORTECH
27
827

IBM/MSDOS — UTILITIES

14 ABRAXAS SOFTWARE
362
44 ATRON
31
45 ATTACHMATE
169
46 AVOCET
338
57 BLAISE COMPUTING
47
56 BOLT SYSTEMS
160
160
59 BOLT SYSTEMS
83 CNS, INC
156
109 DEPARTMENTAL TECHNOLOGIES
186
488 DISKTEC
PC-18
489 DISKTEC
PC-16
414 DR. HUGGLE & PARTNER
IS-42
533 DTG, INC
NE-24
534 DTG, INC
NE-24
1215 DTG, INC
SO-6
1216 DTG, INC
SO-6
134 FAIRCOM CORPOHATION
229
135 FAIRCOM CORPORATION
229
153 GOLDEN BOW SYSTEMS
190
159 HAMMERLY COMPUTEFI SERV
204
160 HAMMERLY COMPUTER SERV
205
423 IX I
IS-52
495 ISLAND SYSTEMS
PC-2
496 ISLAND SYSTEMS
PC-2
190 JYACC, INC
375
191 JYACC, INC
375
217 MAXEM CORPORATION
286
498 METAWARE, INC
PC-28
241 MIX SOFTWARE
353
242 MKS
138
259 NU MEGA
259
280 PHAR LAP
258
306 QUARTERDECK
130,131
321 SAX SOFTWARE
196
326 SKISOFT PUBLISHING CORP
456
441 SOFTWARE CONSTRUCTION ..IS-47
337 STERLING CASTLE
315
338 STERLING CASTLE
315
345 SUPERSOFT
368
353 THE SMALL COMPUTER CO.
264
354 THE SMALL COMPUTER CO. . 264
360 TRAVELING SOFTWARE
199
362 TURBOPOWER SOFTWARE
. 432
• VERMONT CREATIVE SOFTWARE .16
372 VESTRON IX
359
150
373 WARD SYSTEMS GROUP
374 WARD SYSTEMS GROUP
150
391 ZORTECH
27
828

OTHER APPLICATIONS
Business/Office

97 CRICHLOW
829

452
OTHER APPLICATIONS
Scientific/Technical

49 A/SOFT DEVELOPMENT

142

53 BINARY TECHNOLOGY
145 FRANKLIN SOFTWARE, INC

464
407

DESKTOP
PUBLISHING

832
•
110
215
230
267
268
279
321

83

OTHER — LANGUAGES

831
825

Page No.

ADOBE SYSTEMS, INC
DESCRIBE, INC
MATRIX SOFTWARE TECH
MICRO PRESS
PACIFIC DATA PRODUCTS
PACIFIC DATA PRODUCTS
PERSONAL TEX
SAX SOFTWARE

833

224
304,305
232
32
195
195
206
196

EDUCATIONAL/
INSTRUCTIONAL

12 ABACUS SOFTWARE
42
13 ABACUS SOFTWARE
42
30 ANNABOOKS
447
407 BIX
IS-63
500 BIX
PC-30
• BYTE BACK ISSUES
445
• BYTE BACK ISSUES
IS-50
63 BYTE BITS
452
458 BYTE BITS
IS-52
• BYTE PUBLICATIONS
IS-64
• BYTE SUB MESSAGE
228
• BYTE SUB MESSAGE
IS-40
• BYTEWEEK/NEWSLETTER
487
• BYTEWEEK/NEWSLETTER
MW-4
• BYTEWEEK/NEWSLETTER
NE-28
• BYTEWEEK/NEWSLETTER
PC-12
• BYTEWEEK/NEWSLETTER.
SO-4
• CCMIIMCGRAW-HILL
IS-28
74 CETRA
393
155 GTE DATA SERVICES
274
119 KNOWLEDGE GARDEN
483
• MCGRAW-HILL BOOKSTORE
132
• MCGRAW-HILL BOOKSTORE .. .374
261 OSBORNE MCGRAW-HILL
426

834
478
11
16
26
477
788
•
78
80
81
62
84
85
88
532
89
502
503
92
96
1201
104
108
115
116
119
535
123
131
132
133
421
158
543
544
174
180
428
183
165

MAIL ORDER/
RETAIL
3-F ASSOCIATES, INC
PC-31
AASHIMA TECHNOLOGY B.V
351
ADVANTAGE SOFTWARE
221
AMERICAL GROUP
459
A-TRONIC COMPUTER
PC-6
B&B ELECTRONICS
464
CALIFORNIA DIGITAL
467
CLONE COMPUTER
455
CM0
100,101
CM°
102,103
CMO
104,105
COMPACT DISK PRODUCTS
99
COMPUCLASSICS
210
COMPUTER DISCOUNT WAREHSE 431
COMPUTER EXPERT, INC .. . NE-14
COMPUTER FRIENDS
162
COMPUTER WHOLESALE CLUB .PC-19
COMPUTER WHOLESALE CLUB. PC-19
COMPUTERLANE
461
COVOX
454
DAKOTA COMPUTER
MW-5
DATATRONICS
458
DELTA COMPUTING TECH
454
DISKCOTECH TECHNOLOGIES
460
DISKETTE CONNECTION
453
DYNAMIC ELECTRONICS CO ..
447
ELECTRIFIED DISCOUNTERS NE-21
ELS ENTERPRISES, LTD
218
EXECUTIVE PHOTO &SUPPLY
402
EXSEL
78
EXSEL
235
GREY MATTER
IS-57
G. REED, INC
464
HARMONY COMPUTERS
NE-11
HARMONY COMPUTERS
NE-11
INMAC
192
INVENTORY MARKETING
459
IPANEMA ENTERPRISES
IS-8
I.C. EXPRESS
457
JADE
207

Inquiry No.

Page No,

186 JAMECO
448,449
187 JO TECHNOLOGIES
447
188 JB TECHNOLOGIES
447
6 J.D R
466,469
6 J.D R
470,471
6 J.D.R.
472,473
7 J.D.R.
468,469
7 J.D.R.
470,471
7 J.D R
472,473
545 LAPTOPS ETC
NE-4
548 MAGITRONIC TECHNOLOGY
NE-32
• MANCHESTER EQUIPMENT CO NE-1
213 MARYMAC INDUSTRIES
454
430 MAYFAIR MICROS
IS-49
218 MEAD COMPUTER
465
• MICROCOMPUTER MKTG CNSL 481
234 MICROPROCESSORS UNLIMITED
458
1219 MIGHTY MICRO
SO-3
1220 MIGHTY MICRO
SO-3
• MONTGOMERY GRANT
370
555 MPM
NE-7
556 MPM
NE-7
557 M.S C
NE-17
245 NAGAN CORPORATION
452
1205 NEXT WORKS, THE
MW-3
1206 NEXT WORKS, THE
MW-3
264 PACIFIC COMPUTERS
450
434 PACIFIC TECH WONG &CO
IS-6
276 PC NETWORK
275
563 POINTECH DISTRIBUTORS
NE-2
564 POINTECH DISTRIBUTORS
NE-2
288 PRIORITY ONE COMPUTER ... 227
289 PROGRAMMERS PARADISE . 58,59
296 P.C. BRAND
171
297 P.C. BRAND
172,173
298 P.C. BRAND
174,175
299 P.C. BRAND
176,177
438 QUOTHA 32
IS-54
511 RESOURCE CONCEPTS, INC
PC-5
512 RESOURCE CONCEPTS, INC
PC-5
1223 RESOURCE CONCEPTS, INC
SO-5
1224 RESOURCE CONCEPTS, INC
SO-5
440 SCOTTSDALE SYSTEMS
IS-29
327 SN'W COMP & ELECT
44
' SOFTLINE CORPORATION .
IS-23
515 SOFTWARE ENGINEERING STOREPC-13
8 SOFTWARE SAMPLER CLUB ... 140
9 SOFTWARE SAMPLER CLUB ... 140
333 SOUTH COAST ELECTRONICS.
459
335 STARTECH
113
346 SURAH, INC
457
352 TELEPHONE PRODUCTS CTR
.124
363 TUSSEY COMPUTER PROD .238,237
364 TUSSEY COMPUTER PROD 238,239
367 UNICORN ELECTRONICS
464
368 UNITEX, INC
456
• UN IXWORLD
PC-22
454 USA SOFTWARE
IS-9
375 WAREHOUSE DATA PROD
231

835
•
•
392
449

MISCELLANEOUS
ANTHRO
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Attention BYTE Readers!! Now you can fax your requests for free product and advertiser information
featured in this issue.
Just fax this page to 1-413-637-4343. You'll save time because your request for information will be processed as soon as your fax is received.
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questions "A" through "C".
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Buy with

Confidence
Reputable computer dealers
will answer all these questions
to your satisfaction. Don't
settle for less when buying your
computer hardware, software,
peripherals and supplies.

Purchasing Guidelines

In an effort to make your
telephone purchasing amore
successful and pleasurable
activity, The Microcomputer
Marketing Council of the
Direct Marketing Association,
Inc. offers this advice, "A
knowledgeable buyei
be a
successful buyer." These are
specific facts you should know
about the prospective seller
before placing an order:

Ask These Important
Questions
• How long has the company
been in business?
• Does the company offer
technical assistance?
• Is there aservice facility?
• Are manufacturers' warranties handled through the
company?

• State as completely and accurately as you can what
merchandise you want including brand name, model
number, catalog number.
• Establish that the item is in
stock and confirm shipping
date.

This message is brought to you
by:
the MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing
Association, Inc.
6 E. 43rd St.,
New York, NY 10017

MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing Association. Inc.

• Confirm that the price is as
advertised.
• Obtain an order number
and identification of the
sales representative.
• Make arecord of your
order, noting exact price including shipping, date of
order, promised shipping
date and order number.
If you ever have aproblem,
remember to deal first with the
seller. If you cannot resolve the
problem, write to MAIL
ORDER ACTION LINE, c/o
DMA, 6E. 43rd St., New York,
NY 10017.

f

• Does the seller have formal
return and refund policies?
• Is there an additional charge
for use of credit cards?
• Are credit card charges held
until time of shipment?

ncrxt

• What are shipping costs for
items ordered?

e
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continued from page 432
number and abuffer pointer. In my application, the first character of the message buffer contains either a"D"—indicating that the message buffer holds data—
or an "E"—indicating that the message
buffer is empty and the complete contents of the file have been transmitted.
It's not unlike the way XMODEM works,
only Idon't supply any error-checking
and correcting code. NetBIOS does that.
The heart of the program is asimple
loop. The program reads a1K-byte block
from the file, places the data in the message buffer, and sends the message out
using the NBios_SessionSend( )function. The receiving end is doing much the
same thing: receiving the data and writing it to the file, looping until it receives
an EOF (End of File) block.
It's important to note that, once the
session is established, the application issuing the CALL command has no special
advantage over the application issuing
the RECEIVE command. Communication between session partners is bidirectional; both sides of the session can send
as well as receive.
Once the business of asession has con-

•

cluded, both sides terminate the session
by calling the HANG UP command. If
any RECEIVE commands are pending,
they're terminated. If any SEND commands are still awaiting completion, NetBIOS delays the HANG UP until those
commands have either completed or
timed out. My sample program follows
the HANG UP command with a DELETE NAME command, clearing the
local session name from the name table.
Hang Up
This has been only abrief foray into the
coaxial-canopied jungles of networking.
There's agreat deal more to AppleTalk
and NetBIOS that Ihaven't covered here;
you'll have to explore it on your own. By
now, however, you should be over your
fear of network programming being
something just this side of alchemy.
I've included abibliography of some
great sources of information on NetBIOS
and AppleTalk. Like me, you'll be
amazed at what you can do with software
and hardware that—seen from the future
of fiber-optic LANs stretching across the
globe—will surely seem not much more
than two tin cans and some string. •

Editor's note: This month's program
comes in three parts. NETSEND.0 sends
afile via NetBIOS to the NETREC.0 program. Both make use of alibrary of NetBIOS routines in NETLIB. C. All source
code is available in avariety offormats.
See page 5for details.
BIBLIOGRAPHY
Haugdahl, Scott. Inside NetBIOS. Minneapolis, MN: Architecture Technology
Corp., 1986.
Schwaderer, W. David. C Programmer's
Guide to NetBIOS. Indianapolis, IN:
Howard W. Sams, 1988.
Sidhu, Gursharan S., Richard F. Andrews,
and Alan B. Oppenheimer. Inside AppleTalk. Reading, MA: Addison-Wesley,
1989.
Rick Grehan is the director of the BYTE
Lab. He has aB. S. in physics and applied
mathematics and an M. S. in computer
science/mathematics from Memphis
State University. He can be reached on
BIX as "rick_g."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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Knowledge Processing
Don't leave your users
lost in amaze of
information!
A knowledge processor communicates
knowledge -the natural extension of
everything we do on acomputer.
It's the intelligent integration of everyday
resources like data, text, logic, graphics,
and video that turns information into
knowledge.
KnowledgePro is the first knowledge
processor. It combines a high-level,
object-oriented programming language
with hypertext and expert systems
technology.
KnowledgePro gives you atotal development
environment with the tools you need to
create intelligent multi-media applications.
PC Magazine, Holland... "KnowledgePro is the first of a new generation of software, the
knowledge processor..it has the power of, for example, Pascal or PROLOG, but the
programmer isn't troubled with the technical details."
PC Week, USA... "It's rare, but every so often a PC application comes along that breaks
new ground and creates a fundamentally different way to use computers. According to its
corporate users... KnowledgePro does just that."
Infoworld... "We don't live in acomputational world. If we're going to move knowledge around
we need tools...The same person who will learn macros in Lotus can learn this."
KnowledgePro costs $495 with no runtime fees. It runs on IBM PC, XT, AT and PS/2 compatible machines
with 640k of memory and ahard disk. A working demo with a100 page manual is available for $33 including
shipping ($38 foreign) with credit towards purchase of the full system.
Find out what knowledge processing is all about. Call 518-766-3000 (FAX 518-766-3003)
or write to Knowledge Garden Inc., 473A Malden Bridge Rd., Nassau, NY 12123, USA. Amex, Visa or M/C accepted.

KnowledgeProcr
The intelligent way out
Circle 19 on Reader Service Card

Another
intelligent
tool from
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Know edge
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KnowledgePro is aregistered trademark of Knowledge Garden Inc. IBM, PC, XT, AT and PS/2 are trademarks of International Business Machines Corp.
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Bytes on Wings
BEYOND THE LIMITS:
Flight Enters the Computer Age
by Paul E. Ceruzzi

A

bout 1800 it occurred t
o Napo l
eon that France, which had
given the word the metric system, should also sponsor the
world's first truly; accurate log tables. When he snapped his
imperial fingers, lo, it got done! It was done, in effect, by computer. High-level sages chose the algorithms. Programmers (as
we'd now call them) worked out sequences of steps to transform each input into a multidigit real number. Now for the
hardware....
That consisted of numerous men with quill pens, seated at
trestle tables on avast gymnasium floor. This even pioneered
the RISC philosophy, the men having been chosen for deft adding and subtracting, undistracted by any temptation to multiply
or divide. The latter were dodges they had somehow never been
taught, and specialists of their ilk were at apremium. Someone
had observed that aman who added 3.99 to itself five times
made fewer mistakes than awise fool tempted by the highbrow
shortcut of just multiplying
3.99 by 6. (The Greeks, by
the way, had aword for wise
fool: It's sophomore.)
Turn now to figure 2.5 of
Beyond the Limits. In the late
1940s, little seems to have
changed. We're in a "bull
pen" at McDonnell Douglas,
where an airplane is being designed. The photograph,
which includes just apart of
the room, is sornOthing that
Franz Kafka might have
hallucinated. In shirtsleeves,
clutching ballpoints, perhaps
100 people hunch over
papers. We're to imagine
dozens more out of the frame
to left and right; imagine,
too, all of them putting in
tense 8-hour days.
That's a snapshot of the
computational machine that
had put away the bad old times
when "airplanes with strucawes too weak crashed, while
)thers flew safely but poorly
)ecause they were overweight." For we now have
`an adequate theory of strucural analysis." Unhappily, it
lemanded millions of calcuations.
84
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Then somebody at Northrop Aircraft noticed in the accounting department an amenity the engineers didn't have: avacuum-tube gizmo from IBM "that could multiply two numbers
together and punch the results on acard in afew seconds." One
got borrowed and was connected to another IBM machine that
could print results on paper. And at IBM, where the'policy of
renting, not selling, equipment implied acaptive customer unfree to make modifications, they were nonplussed at first, then
alerted. Aha! "The basis for anew product they could sell to
engineering firms that might otherwise not buy from IBM."
That's the understatement of the century. Thus, 1949 gave us
IBM's Card Programmed Calculator.
And we're off. The theme of Paul E. Ceruzzi's fascinating
book is simply that the American computer industry was aerospace-driven from the very start. It was aerospace that needed
all that number crunching. As I've noted in aprevious column,
astronomers also needed it.
Astronomers, though, could
never put federal billions on
the table. The national interest is more tightly involved
with the B-52 than with the
orbit of Pluto.
The Pentagon, for years
"the largest office building in
the world," was built in 1942
to house myriad clerks doing
what the erudite serfs in that
McDonnell Douglas photo are
doing: chores like working
out how to "train amaximum
number of pilots in a minimum time period with aminimum number of training airplanes and instructors."
That led to SCOOP (scientific computation of optimum
problems), which by 1948
George Dantzig had reduced
to sets of linear inequalities.
Those sets—you guessed it—
could finesse the problem, but
they entailed scads of computation. (A sample query—
what's in the cheapest bag of
groceries with your minimum
daily requirement of merely
nine nutrients?—consumed
21 days at desk calculators.)
continued
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Rupp Corporation Presents

Power Products Showcase NQ- 22
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XIRCOM

frequent network users because it can
be quickly and easily moved from
computer to computer. It contains no
configuration switches, completely
avoiding the problems of address and
interrupt conflicts common with other
Ethernet adapters. Drivers for Novell
Netware version 2.0 and 2.1 are
included.

The Xircom Pocket Ethernet Adapter
allows you to conveniently connect any
IBM compatible personal computer to
an Ethernet or IEEE 802.3 local area
network. This adapter connects externally to any parallel printer port, eliminating the hassles of installing an internal Ethernet adapter.
Its the only adapter that can easily be
used with laptop computers and is also
an ideal choice for workstations where
board slots or power are at apremium.

Features:
Uses LPT port.
For all IBM compatibles.
Netware 2.x compatible.
IEEE 802.3 standard.

The Pocket Ethernet Adapter is also an
economical choice for agroup of in-

PRICE

Circle 316 on Reader Service Card

PM3011 CACHING CONTROLLER

$695

drive at the same time as the computer
reads or writes to the controller cache.

Up to 16MB of hardware implemented cache
for ESDI, RLL of ST506 drives.

Compatibility: Since PM3011 caching
controllers operate transparently to the operating system,special software drivers or
ROM BIOS changes are not required.

Product Profile: The PM3011 caching
controller is the single most effective performance improvement tool available for
disk-intensive applications. The PM3011 accesses data in as little as 0.5ms: that's 50 to
150 times faster than arandom disk access

Up to 16MB of Cache: The PM3011 Cache
RAM is expandable from the on-board
512KB to 16MB with the optional Cache
Expansion board. The cache is totally independent from system memory and does not
require device drivers.

Advanced Caching Algorithms: Such
advanced caching features as disk read
ahead and elevator sorting during cache
write-back increase disk performance to
levels unattainable by non-caching controllers. The controller's on-board 68000
microprocessor enables it to access the disk

PM3011/70 Caching Controller With 512K8
cache.
$1150

FAX LineShare
Manual fax calls, which do not contain afax
prefix tone, can be easily transferred to the
fax port by either the calling or answering
person after FAX LineShare answers the
call. Unattended modes are provided and
should the A.G. power fail, FAX LineShare
operates in the voice phone mode.

Why dedicate aphone line for your FAX
when FAX LineShare will automatically route
incoming voice and FAX calls on one line to
their proper destinations?
Product Profile: FAX LineShare works by
automatically answering all incoming calls
and sending aringback tone to the caller. In
the first few seconds, FAX LineShare looks
for fax prefix tone. If fax tone is detected,
FAX LineShare rings the fax port. Otherwise
ringing is applied to the voice port. Once
the ringing port is answered, the ringback
tone is removed and aconnection is made.

The need to install adedicated FAX line is
over. The FAX LineShare is the solution to
dealing with the Telephone Company.
FAX LineShare

$219

•For pricing on RLL. ST506 controllers and other options please call
New York

Phone
Fax

212-517-7775
212-249-8243

Colorado

Phone

303-494-8078

Dealer Inquiries Welcome

Charge Cards Accepted: Amex, Visa, MC
Hours (EST) 9:00 to 5:00
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RUPP

Exceptional Computer Products
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By 1952 aPentagon UNIVAC, exactly the second UNIVAC to
be built, was crunching away at military SCOOPs. It weighed
15 tons, and just moving it into the Pentagon took three months.
Today's equivalent sits on adesktop.
In 1953 IBM began shipping its answer to UNIVAC, Type
701. That rented for $15,000 amonth. Of the 19 that were
built, aerospace companies took 11. Two years later, the same
companies were lining up for its successor, Type 704. You see
the pattern.

W

enow pay

the small sum we do for
an IC because Air Force
and NASA guidance
drove the development
of digital circuits.

Then there was missile tracking, which helped decide the analog-versus-digital face-off. To model something happening
smoothly—moreover in real time, meaning fast enough for the
model to be of any use—analog once seemed just the thing.
Your nondigital watch is an analog computer. So, by one of
Ceruzzi's neatest examples, is your car's differential gearing,
which computes "a continuous weighted average" either when
you're running straight or when you're rounding acurve and
spinning the outer drive wheel faster than the inner.
Either way, "the differential gear distributes the engine's
power so that the sum of the rotations of the two rear wheels is
proportional to the rotation of the drive shaft." Now that's
computation. And just seven toothed wheels can accomplish it.
There's no time lag while we absorb numbers and get sums; and
output is just what's wanted: torque, not more numbers.
The parallel with tracking amissile seems perfect: What we
want is acorrection to apply if it's veering off-course. Yet digital won, for the following two reasons. It suffers less from inaccuracy buildup as the problem gets more complex (and analog
adds more gears). And it needn't be torn down and rebuilt from
scratch each time we change the equation we want modeled.
Close as we are to the end of what we deem adigital century,
it's hard for us to imagine how cogent such an issue could seem
in our fathers' lifetime. Well, RAYDAC (1953) embodied a
crucial decision: Do things digitally. When Raytheon installed
RAYDAC at Point Mugu, it was state of the art: tape data storage, even parity checking! Although it did many things, it
never did track missiles, its memory unit (sound pulses abounce in atank of mercury) being too slow for real-time retrieval. But its sibling, Whirlwind, another Navy project, led to
the Air Force's SAGE (for Semiautomatic Ground Environment), which was still monitoring North American skies as late
as 1982. And "SAGE was the beginning of all systems, hardware and software."
But SAGE was big, and cramming acomputerized guidance
system into aSnatk missile or, later, an Apollo capsule meant
something small. True, Bell Labs hadn't developed the transis486
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tor with either aerospace or computers in mind. Yet "aerospace
engineers will shave weight from anything they can"; by 1957
electronics made up half the cost of any missile, and "Air Force
and NASA guidance drove the development of digital circuits in
the 1960s." Which is why we now pay the trifling sum we do
for an IC: hence the $10 calculator, the Walkman, and the
home computer.
By 1965 IC pricing was down fivefold, to $12. The Air
Force, the largest single purchaser, was arming hundreds of
Minutemen at 2000 ICs each. And ICs since 1962 had been
MIT's designated decision modules for the Block II Apollo
Guidance Computer that it had under development for lunar
landings. That happened under an MIT lab director named
Charles Stark Draper. Asked (in 1960) when the equipment
would be ready, he said, "Before you need it." Asked (incredibly), "How do we know you are telling the truth?," he said,
"I'll go along and run it." (They didn't take him up, in any
sense; by the time Apollo 11 moon-landed, Draper was 68. His
equipment, though, yes, all worked.)
It worked so well that alarms were set off that resonate yet.
Can people and computers safely interact? Apollo (if you remember) meant detaching the lunar module from avehicle in
lunar orbit. The module was to (1) settle down on the moon; (2)
stay while astronauts plodded about, took rock samples, and set
up aflag; and (3) remount under its own power and rejoin the
orbiter for return to earth. That was the choice among several
scenarios fiercely debated in the early 1960s; for details, see
Charles Murray and Catherine Bly Cox's Apollo: The Ten-Year
Race to Put aMan on the Moon (Simon & Schuster, 1989), a
book that tells the moon-shot story not, Tom-Wolfe-wise, from
the astronautic viewpoint, but from what now seems more cogent, the administrative.
Well, in 1969 the very first all-digital autopilot had two jobs.
One was deciding about thrust and steering during descent to
the moon. The other was aiding rendezvous with the orbiter.
And how its memory was limited! Nothing like disk drives—
wires wound through ferrite cores. Splice in afeature, slice another out.
Alas, combined functions overloaded it by 13 percent, a
glitch that tests failed to reveal. So on the last stages of the descent, an alarm no one could be sure about sounded repeatedly,
and Houston went half mad, and Neil Armstrong's pulse rate
hit its maximum (I'm not making this up), until he alighted
with 24 seconds of reserve fuel.. ..
It was afterward that he thought up his famous words,
"That's one small step for aman.. ..
"Till then (so he told me
in 1976), it hadn't occurred to him he'd better have something
ready to say. The sweat must have been still on his brow.
That alarm, though, keeps sounding. The computer's intolerance of ambiguity: Does that interfere with its usefulness to
us, our ability to interact with it? That debate rages, muted because it's so seldom that we're dealing with life or death under a
spotlight. I'll contribute: The computer is adifference detector. The human mind is asimilarity detector. I'll go into what
that implies another time.
MIT Press ,Cambridge, MA: 1989,270 pages, $35 (hardcover),
$17.50 (paper)
Hugh Kenner is aprofessor of English at Johns Hopkins University. His reviews have appeared in publications like the New
York Times and Harper's. His recent books include A Sinking
Island and Mazes. He can be contacted on BIX as "hkenner."
Your questions and comments are welcome. Write to: Editor,
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.
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No matter how well acquainted you are
with making important personal
computing decisions—decisions that may
involve hundreds of thousands of
dollars—the value of those decisions is
only as good as the value of your
information. Without quality
information—it's hard to make quality
decisions.
BYTEweek, McGraw-Hill's new weekly
newsletter for professionals in the
personal computer industry, is devoted to
giving you that quality information
through its timely and compact one-stop
news format.
This new publication provides you with
short, easy-to-read selections of the most
important news and technological
developments of the past week. And
BYTEweek interprets this news with indepth commentary and analysis.
Subscribe to BYTEweek for quality
information. Remember, quality
in. ..
quality out.
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Subscribe now and take advantage
of the special one-year charter
subscription rate of $395 ($495
outside the U.S. and Canada). This
special price represents a savings of
$100 off the regular rate. Your
subscription includes 50 issues plus a
free three-month subscription to
BIX—a $49 value. Through BIX you
can directly access the Microbytes
Daily news service and communicate
with other BIX users.
Don't miss this opportunity! In the
U.S., call BYTEweek's toll-free number:
1-800-258-5485, in N.H. and outside
the U.S., call: 1-603-924-9281.
BYTEweek offers a money-back guarantee if you're
not completely satisfied.

EIVIEWEEK
News and Analysis for Professionals in the Personal
Computing Industry
One Phoenix Mill Lane, Peterborough, NH 03458
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Dave Nelson

RISCS: UNSAFE
AT ANY SPEED
Is the quest for
more and more MIPS
worth the RISC?

T

he newest technical workstations are powered by RISC
microprocessors. These microprocessors will soon be available as coprocessors for personal computers, to speed up compute-intensive
tasks such as image processing. Yet
RISC microprocessors remain controversial, and for good reason.
RISC designers increase average instruction execution speeds by eliminating the complex, multiple-cycle instructions (e.g., floating-point arithmetic and
character-string manipulation) found in
conventional processors. The remaining
instructions (typically register-to-register operations) can then be performed in
one simplified machine cycle—the minimum number of steps in which an instruction can be executed.
And the discarded instructions? Their
functions are taken over by software,
auxiliary coprocessors, or cache-resident subroutines. In any case, they no
longer detract from the MIPS (for millions of instructions per second) ratings
of the RISC processor. RISC architects
eagerly sacrifice instruction-set power to
increase MIPS. Unfortunately, as Nick
Tredennick (a senior IBM researcher
who specializes in processor design) put
it, "MIPS are like RPM: They tell you
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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how fast the engine is running, but they
don't tell you if it's doing any work."
Whether you think the RISC approach
really yields better performance depends
on how you measure performance—and
there is no general agreement on how to
define computer performance, let alone
on how to measure it. In any case, processor speed is only one aspect of computer system performance.
Nevertheless, RISC designers focus
on processor speed because it is the main
determinant of computer performance
for their favorite workloads: purely computational tasks. RISC architects make
another convenient simplification: They
discard instructions that have a low
"average frequency of execution."
When an instruction, such as amultiple-character MOVE, is discarded due to
low frequency of execution, its function
is typically taken over by software. However, that MOVE operation will take
much longer to execute as asoftware subroutine than as a"built-in" processor instruction. This increases the product of
(frequency) x(duration) for that operation and reduces overall performance.
One result of ignoring duration is that
RISC processors sometimes take longer
to process agiven workload than CISC
(complex-instruction-set computer) processors with lower MIPS ratings.
RISC designs also exacerbate the socalled von Neumann bottleneck, which
exists when instructions and data are accessed over a single path that connects
the processor with its main storage unit.
Because a RISC instruction doesn't do
much, aprocessor must access and execute lots of them to accomplish what it
could do with afew multicycle instructions in a CISC processor. This consumes processor cycles, main storage accesses, and cache memory space.
To mitigate the effect of RISC's high
ratio of instruction-to-operand access,
RISC designers introduce complex auxiliary-support mechanisms, such as instruction pipelines and multiple register

sets. These mechanisms, together with
weak instructions, make system software
for aRISC inherently more complicated,
and thus less reliable, than the corresponding CISC software.
To speed instruction execution, RISC
designers require all operands to be accessed from typeless registers. Thus,
RISC processors acquire artificial •
operand uniformity at the expense of rendering operands typeless and thereby forfeiting processor-based type- and valuechecking. Since incorrect operations on
data values are amajor source of errors,
safety is being sacrificed for speed.
The RISC movement is also repeating
the history of processor design, ahistory
that began with simple, register-oriented
instruction sets. "Enhanced" RISC processors have already appeared. They
"extend" RISC processors with privileged (e.g., cache-resident) subroutines
that perform "complex" operations (i.e.,
operations that actually process data).
RISC chips have had a lasting influence on processor design. In addition to
providing tricks for increasing MIPS ratings, the conservative RISC approach
has also inspired innovative processor
designs. For example, some new minisupercomputers can execute several instructions per machine cycle due to
multiple instruction-execution units, sophisticated synchronization circuitry,
and complex compilers.
Safe processor architectures, such as
object-oriented designs, are not yet in
favor with computer designers. But the
same parallelism that lets aprocessor execute multiple instructions per machine
cycle can also support concurrent verification of data and program integrity.
When computer designers realize this,
they can design safe processors that also
have terrific MIPS ratings. •
Dave Nelson is asenior partner in Information Engineering, aMonument, Colorado, consulting firm. He can be reached
on BIX do "editors."
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LabWindows

Plug-in Boards
Are you using aDOS-based personal computer for controlling instrumentation? Do you want the best available software tools for acquiring and analyzing data using standard
DOS programming languages? If your answer to these
questions is yes, LabWindows® is just the solution you're
looking for. The unique LabWindows function panel interface lets you interactively control your instrumentation
hardware and collect data, as well as automatically generate
Microsoft® Cor QuickBASIC program code for your appli-

With LabWindows you can control GPIB, RS-232, or VXI

fitting. Give your programs abig performance boost using the
specially optimized LabWindows analysis routines for computers with an 80387 numeric coprocessor. For your data presen-

instruments, or plug-in data acquisition cards for PS/2 and
PC-AT computers. For standalone instrument users, the
LabWindows instrument library has over 50 ready-to-use

tation and storage needs, use the LabWindows Graphics Library
to create multiplot graphs, bar charts, or scatter plots, and use the
Data Formatting Library for data logging and file operations.

cation.

instrument drivers so you can program your instrument
using intuitive instrument-specific function panels, without
knowing the instrument inside-out.
Because acquiring data is only one element of your application, LabWindows has acomplete set of QuickBASIC and C
compatible libraries for data analysis, presentation, and
storage. Manipulate arrays, create ahistogram, or use the
optional Advanced Analysis Library to perform operations
such as Fast Fourier Transforms, digital filtering, and curve

7 NATIONAL

INSTRUMENTS
The Software is tbe Instrument".

12109 Technology Blvd.
Austin, Texas 78727-6204
(512) 794-0100
Circle 250 on Reader Service Card

If you're looking for the right tools to take maximum advantage
of your DOS computer using QuickBASIC or C for data acquisition and analysis, there is only one solution.. .LabWindows.
Call National Instruments at (800) IEEE-488 to speak with a
sales or applications engineer about how LabWindows can help
you.
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The
New
Tandy®
4000
SX
386TM performance
at aprice you'd
expect from a
286 system.

A price/performance breakthrough for 386-based systems, the new Tandy 4000
SX combines more integrated features than ever in
amachine at this price.
The Intel® 80386SX
microprocessor combines
the ability to run highperformance 80386 based
software, as well as current
80286 and 8088 based software. You get the best of
both worlds-32-bit performance with 16-bit hardware
compatibility.

This means the Tandy
4000 SX insures your computer investment for the
future. As alow-cost alternative to an expensive 386 system, you won't be left
behind when you want to
move on to more advanced
386 based applications, like
MS® OS/2.
Built-in VGA graphics
give you beautifully detailed,
high-resolution displays. Add
acolor analog monitor and
create astonishing graphics
in up to 256 colors (from a

Tandy Computers: Because there is no better value."
SmartDrive/1 M Tandy Corp. Intel and 386/TM licensed from Intel Corp.
MS/licensed from Microsoft Corp.
Circle 307 on Reader Service Card

palette of 256,000) for nearphotographic clarity.
The 4000 SX's SmartDrive
Integrated Drive Electronics
(IDE) technology allows you
to add high-performance
hard disk drives without the
need or expense of installing
aseparate disk controller.
Innovative technology.
Quality engineering. Competitive pricing. Come see
the new Tandy 4000 SX today. From the best-selling
family of PC compatibles
made in America.
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