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THE DELL SYSTEM" 310
20 Mtz 356

The best combimation of pertormance

and vabhue avalable o s
STANDARD FEATURES:

« Intel SO386 microprocessor running
ar 20 MH:

«Choice ot TNMB, 2 MBLor4 MB
of RAM expandable 1o 16 MB (using
adedicated hugh-speed 32-bitmemon
slot).

» Advanced Intel 82385 Cache Memon
Controller with 32 KB ot high speed
static RAM cache.

« Page mode mterleaved memon
archurecture.

« VGA svatems include o high pertorm
ance 16-bit video adapeer

« Socket tor 20 MH: Ineel S0387
or 20 MH: WEITEK 367 math
COpracessal.

«5.7357 1.2 MBar 3.5 144 MB dishette
drive.

* Dual diskette and hard dive controlier.

* Enhanced 101-kev kevboard.

o | parallel and 2 serial ports

o 200-wart power supply.

« 8 industny standard expansion slots
(6 avatlable)

**Lease for as lowe as $13nmth.

Extended Service Plun pricing sturts at $251.

HOMB TTL Monochrome System 33,599
40 MB VOA Color Plus Svstem $4.009
10 MB VOA Color Phus Svatemy 34,699

10 MB Super VGA Color Svstem $4.799
(S0ON600)

Prices hared retlect T NMBot RAM. 150
and 322 MB hard drive contigurations
o avlable

*Perfornnunce Enhumcenents (Systems 325,

310, 316 undd 220): within the finst meguinte

of memory, 384 KB of memory s reserved for

use by the system w enthance pevformance.

4 MB comprnarations avelable on all svstems.
Call fn pricing.

THE DELL SYSTEM 316
16 MH: 3808X.

Expandable, attordable access to 386
architecture,
STANDARD FEATURES:

« Lore] BO386SN micraprocessor running
at 16 Mz

e Chotce ot IMB, 2 MB. ur 4 MB
af RAM® expandable 1o 16 MB (8 MB
on the system board).

* Page mode interleaved memory
architeerure.

« VGA warems include o high perform
ance 16-bie video adaprer.

« LIN 4.0 support for memon over | MB

« Socket for 16 MH: Intel 803878X
math coprovessor.

¢3.25" 1.2 MBor 3.57 L. 44 NB disketre
drive

« Inteerated high pertornuance hard disk
drive mtertace and diskette coneroller
onystem board. (ESDI based systems
include o hard disk coneroller.)

« Enhanced 101-kev kevboard

* | parallel iand 2 serial ports.

« 200-watt power supply.

« Sindusty standard expansion slaes
( 7available).

*#*Lease for as lowe as SYBAmmth.
- Extended Service Plun prriving starts at $2 34,

40 NMR TTL Monochrome Svstem 32,694
40 MBVGA Color Plus System 3,099
IO MB VOA Color Plhus Swstem $3,799
100 MB Super VGA Color Svstem 33,5899
(800600

Prices listed retlect 1 MB ot RAM. 150
and 322 MB hard dove contigararions
also avalable

THE DELL SYSTEN" 220
20MEH: 256,
les taster than many 386 computens,
and has a smaller tootprint
STANDARDFEATURES

* SO286 microprocessor running
20MH:

«Choweof TMB 2 MBLor4 MB
ot RANE expandable to 16 NMB (8 MB
m system hoard)

« [age mode interleaved memon
archirecrure.

« LIN 4.Qsupport tor memony over | NMB

« Integrated diskerte and VGA vide
controfler on sstem board.

« Socket for Intel SO287 math coprocessor.

«One 357 L4 MBdisketee drive.

« Integrated high pertormance hard disk
mtertace on svstem board.

« Enhanced 101-key kevboard.

« | parallel and 2 serial ports (integrared
onsysiem board).

« 3tull-sized 16-bir AT expansion slors
naikable

#Lease for as lowe as $10Y9memth.

Extended Service Plam prricing sturts ut $264.
40 MBVCA Monochrome System $2,999
HOMBAVGA Color Plus Svstem 13299
IO MB VGA Monochrome Svstem $3,399
100 MBVGA Color Phus Svstem 33,599

Prices listed retlecr | MBof RAM.
Extemal 5.25° 1.2 MB diskette dinve
watlable

THE NEW DELL SYSTEM " 210
12.5 MH:z 286.

The price savs this s an entnv-level svs- I
tem. Thepertormance savsies alormore.
STANDARDFEATURES:

« Inte] 80286 microprocessor running
i 12,5 MH:.

« Chotce of 512 KB, 640 KB++, 1 MB,
w 2MBOrRAM expandable 10 16 MB
(6 MBon svsrem board).

« Mige mode intetleaved memory
architecture.

* LINM4.Osuppont tormemoryover | MB.

« Integrated diskette and high pertorm-
ance 16-bie VOA video controlleron
system board.

« Socker for Intel 80287 marh
COPracessr.

+5.25" L2 MBor 3.5 L34 MB diskette
drive

« Integrated hagh pertormance hard disk
intertace on svstem hoard.

« Enhanced 101-kev kevhoard.

o | parallel and 2 senial ports.

+ 3 full-sized 16-bit AT expansion slots
watlable

#*Lease for as e as $64amonth.
Extended Service Plun pricing starts at $190.

20 MB VGA Monochrome Svstem 31,699
20 MBVGA Color Plus Svstem 31,999
40 MB VGA Monochrome Svstem 31,899
40 MB VGA Color Plus System 52,199
Prices hnted retlect 512 KB of RAM.
7640 KB versions of the above svstems
are available for an additional $80.

100 MB hard drive cantiguranons also
avinlable.

Allprices and specitications are subyect to change without notice. Dell cannot be respansible tor errors in tvpography or photography. =*Paviments
based o a 36-month open-end lease. #Leasmg amanged by Leasing Group, Ine. In Canada, contigurations and prices wall van. DELL SYSTEM v
regitered trademark of Dell Computer Comporation. Micrmott, MS, MS DOS and XENIX are registered trademarks owned by Microsott Corp. Intel
i aregstered trademark; 386 and 3865 X e trademarks of Intel Corporation. UNIN s a registered trademark of AT&T. Dell UNIX System V' s
hasedon INTERACTIVE Svsteris Componations 386 15, Simufies trademuarks of entines other than Dell Computer Corporition. Service prvided
by Nerox Coporation. Service o remote Jocations will imcur addinional travel charges. € 19589 Dell Computer Corporanon. All rights reserved.

THE DELL SYSTEM 325 25 MHz 386.

When vou need a truly high-performance 386 computer, this is it.

STANDARD FEATURES:

» Intel 30386 microprocessor running at 25 MH:.

¢ Choice of 1 MB, 2 MB, or 4 MB of RANM*
expandable to 16 MB (using a dedicated high-
speed 32-bit memory slot).

« Advanced Intel 82385 Cache Memory
Controller with 32 KB of high speed static
RAM cache.

« Page mode interleaved memory architecture.

* VIGA systems include a high performance 16-bit
video adapter.

* Socket for 25 MH: Intel 80367 or 25 MH:-
WEITEK 3167 math coprocessor.

*5.25" 1.2 MBor 3.5" 144 MDB diskette drive.

¢ Dual diskette and hard drive controller.

* Enhanced 101-key kevboard.

« [ paratlel and 2 serial ports.

 200-watt power supply.

* 8 industry standard expansion slots (6 available).

“Lease for as lowe as $196/month.
 Extended Service Plan pricing starts at $370.

4O MBNVGA Monochrome System $5,399
100 MB VGA Color Plus System $6,299
100 MB Super VGA Color Svstem (800x 600) $6,399
150 MB Super VGA Color System (800 x 600) 36,899
Prices listed retlect 1 MB of RAM. 322 MB
hard drive configurations also available.

All ssstemis are photographed wich optionad eatrus

ADCODENO. 11EK9




SO HOW COME
YOU NEVER CALL?
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EDITORS
CHOICE

“The new
tp-of-the-line
Dell System 325 is
a flagship worth
putting out in front
of the fleet.”
Rebriaary 14, 1939
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l ] 1
’— Technically speaking, the Dell THEFIRST PERSONAL to its logical extreme.
| System” 325 is one of the most ad- l COMPUTER THAT’'S For example, it runs either
vanced 386" computers available. REALLY PERSONAL. MS-DOS! MS:=0S/2, or our own

‘ And, according to PC Magazine, Ot the more than 150,000 Dell UNIX* System V. Which is
it’s one of the most advanced 326 personal computers we've sold I compatible with-AT&T's System
computers they've ever tested. to dare, cach one has been ’ V Interface Detinition. And the |
’ In benchmark after individually configured to fit world of XENIX " applications.

benchmark, the 25 MH:z Dell ’ the needs of its owner. ’ It speed is of the essence, we
System 325 ran circles around The System 325 takes thatidea | 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,0S/2 AND UNIX SYSTEM V.

atield of 386-based
systems. A field that
included the
Compay 386/25.
A show of prowess
| thatearned the System
325 PC Magacine's
Editor’s Choice award.
[t was a goal we set for

80387 or WEITEK 3167 I
math coprocessor. And |
since nothing about this
system is lightweight, the ’
standard mass storage is }
a 100 MB hard disk drive.
Or we can configure it
with a 40, 150 or 322 MB
hard drive. |
ourselves from the very As you might expect, ’
beginning. Andan the output is just as
intense. You can choose
between VGA Mono-

chrome with

objective anvone with a
penchant for power and
| performance can
‘ appreciate.

:’All‘ 5 [ —-—




paper-white screen, VGA Color T
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
o add.

And once you've told
us what you want, we'll

make sure what you want
works — by burning-in the
entire system tnit.

COMPUTER
RETAILERS ARE
NO KNOWS.

There are some good
reasons computer retailers
won't know much about
the Sysrem 325.

First, with all the new and
increasingly sophisticated
systems they have to keep up
with on a daily basis, you
can hardly expect them to
know everything.

Second, because Dell sells
direct. |
Which means you now have

the uniqgue opportunity to talk
direetly with the people who
make them. And ask things like,
“What is page mode interlcaved
memory ” or, “How much SIMM
RAM should 1 add?”

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 |
trustration.

WE COME WHEN |
WE'RE CALLED.

Ore of the things that very
clearly sets Dell systems apart
tfrom other computers is not

just how they're sold but how
they're supported.

Overkill was one description
used in a recent 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 marter how many reasons
we give you to buy a Dell system,
sometimes it makes more sense
to lease one instead.

Whether you need a single
computer, or an entire office

BEST OF ALL,
YOU WON'THAVETO
EXPLAINTO A

COMPUTER RETAILER
WHATALL
THAT MEANS.

Which is why every Dell
system comes with a toll-free
technical support line and self-
diagnostic 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
a full 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 wed like to give you the
ultimate guarantee:

Trv a System 325 in your office
for a month. Run vour toughest
applications. Put it through its
paces, at your pace. It youre not
completely satisfied, send it back

anytime within 30 days. And we'll

refund your money.
No questions asked.

full, there is a leasing plan for
your business that is just like
100% financing.

And just as we can custom
configure your computers, we can
sce to it you get a custom designed
lease plan to fit your exact business
needs.” 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 ro ask us the tough
questions.

That's the part we like best.

DELL

COMPUTER
CORPORATION

TOORDER. CAL

800-426-5150

INCANADA, CALL 800-387-5752
IN GERMANY, CAT L 06103/701100
INTHE UK., CALLOROO 414535

|

Circle 80 ori/Reader Seyvice Card



powenrs

The ‘most advanced

What else would you expect

PC MAGAZINE, January 1989,
"In a field 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 CPU-
specific portion of the InfoWorld Auto-
mated Benchmark Test, gaining a score
of 163.”

PC WEEK, July 1989,

"Based on a series of benchmarks run
last week on Advanced Logic Research,
Inc.'s prototype 486 desktop system,
ALR will enter the 486 market with a
bang."”

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 a system that is far
beyond comparison. Again, we have taken PC-microprocessing power
a step further by designing a unique proprietary PowerCache 4 cache
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, provid-
ing a better than zero wait state performance as compared to the i1386.
Furthermore, the ALR PowerCache 4 is 100% IBM® PS/2™ Micro
Channel™-compatible supporting bus mastering devices and giving

ALRMI130 ALR M150, M350 IBM M70-A21

Desktop M650 Floor-Standing  Power Platform™
CPU 25 MHz i486 25 MHz i486 25 MHz i486
Bus MCA MCA MCA
External 128 KB cache 128 KB cache None
Cache Read and Write-Back  Read and Write-Back
Video 640x480 640x480 640x480
Opt.on 1024x768 1024x768 None
board
1/OSlots | 6 expansion slots 6 expansion slots 3 expansion slots
Storage | 4-31/2 1-full height 3-3 1/2' drives
Expansion 2-1/2"-height

2-3 1/2" drives
Disk
. 130 MB-260 MB 150 MB-650 MB 110 MB

Capacity

Starting at
Price $9.990 $11.490 $12.990




California Anza-Borrego
Desert State Park

(Caunonball-shaped sandstone,
These concretions are

formed of onion-skin layers of
minerals resistant to erosion.)

i
1486 system in the world.
from the leader in 386TMtehnology

you a more efficient system for a variety of multi-user and fileserver

applications. Like most ALR computers, the PowerCache 4 is a truly sy “m
balanced system. The fastest power is achieved by enhancing our - . 2
PowerCache 4 design with the industry's fastest disk drives and inter- = “O’%

face. The PowerCache 4 systems come standard with a high-speed

4 yie of 250 Stotic RAM (COThe ) 04 Kyhes of 25ne oK RAM ( Gora )

15M11z ESDI and 32 KB hard disk cache on the disk controller. T D

What more could you possibly need. Hamemon

It's no wonder ALR remains ahead of the pack with our innovative l .
design expertise. As far back as 1986, we've been recognized in the PowerCache 4 is the first PC to fully utilize
industry as a leader in performance. Recently, the highly acclaimed 128-bit burst mode and a "'read and write-

386/220 won us "Best of 1987" from PC Magazine. 1988 brought us ~ back” 128KB cache design, providing
better than zero wait state performance as

the honor of receiving the PC Magazine Award for Technical Excel-  (ompared to the i386.
lence for designing the industry’s most advanced cache architecture.

As for 1989 we've already begun to excite the industry with the % i
PowerCache 4.

Home of the World's First 386 PC

Now, what else would you expect from a company who is so com- et sl

mitted to innovation and high-performance technology that we take Advanced Logic Research, Inc.
you a step beyond. At ALR, we are concerned with your processing ?;10 41)];??617[;8 gx;'(‘,e(’;]jg 233?_3240
needs. Our technical support staff is available to assist you by one For our Canadian office:

simple phone call. All our systems are backed by a one year war- 1-800-443-4CAN

ranty. Call today for more information on the new PowerCache 4 and ~ For our UK office:

the name of an authorized reseller nearest you. 0635-521 844 FA)_(: s
For our Singapore:

1-800-444-4ALR (65) 258-1286 FAX: (65) 258-1285

ALR and Advanced Logic Research. Inc. are registered trademarks. PowerCache 4 is a registered trademark of Advanced Logic Rescarch, Inc. [BM and PC. PS/2, Micro Channel are registered
trademarks of International Business Machines Corporation. Iniel. 386 and i486 are reg) of Intel Corp
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PRODUCTS IN PERSPECTIVE

49 What’s New

81

111

Short Takes

PageMaker for OS/2
Presentation Manager,

Aldus puts desktop

publishing in the fast lane
Think C 4.0, a major upgrade
from Symantec

DeskWriter, Hewlett-Packard's
ink-jet printer for the Mac
HyperAccess/S, Hilgraeve adds
many new features

DOS Mounter, a utility from
Dayna to use with Apple’s FDHD
hyperStore-816 and
SmartCache PM3011, caching
disk controllers from Perceptive
Solutions and Distributed
Processing Technology

FIRST IMPRESSIONS

VROOMM Goes

the Spreadsheet

by Rich Malloy

Borland’s new Quattro combines
the advantages of Excel with
Lotus 1-2-3 compatibility.

115 Computing at Chaos Manor:

Disasters and Diversions

by Jerry Pournelle

Jerry tries to revive a damaged
floppy disk and glories in
using new CD-ROM products.

131 The Unix /bin:

The Root to Happiness
by David Fiedler

Working with Unix has its
privileges—literally.

143 OS/2 Notebook:

A Compendium

of OS/2 Applications
by Mark J. Minasi

A new OS/2 application
guide lists

hundreds of programs.

4 BYTE + OCTOBER 1989
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COVER STORY

The Portable and
the Powerful
by Tom Thompson
and Frank Hayes
page 98

Apple’s Portable Mac
finally arrives,
accompanied by the
impressive Mac Ilci.

EXPERT ADVICE

VOL. 14/NO. 10

160

181

187

191

REVIEWS

Product Focus:

The Optical Option

by Steve Apiki

and Howard Eglowstein

WORM and erasable optical disk
systems offer practical,
large-scale storage.

MCA Meets SX

by Mark L. Van Name

and Bill Catchings

1BM's PS/2 Model 55 SX and
American Mitac’s MPS2386
combine MCA with the 80386SX.

Color Printer Quells
Price-Tag Blues

by Tom Thompson
ColorQuick offers Mac users
a slow but effective
alternative to pricey

thermal printers.

Speed Separates Two
Portable Printers

by Wayne Rash Jr.
Kodak and Toshiba take
different routes to design
printers for the road.

144E Macinations:

151

155

Crimes of the Heart?

by Don Crabb

Don delineates his Macintosh
wish list.

Down to Business:

IBM's Vision

for Your Office

by Wayne Rash Jr.
OfficeVision brings IBM’s
grand plan into view.

NetWorks:

Breaking Down the Barriers
by Mark L. Van Name

and Bill Catchings

A look at the issues you’ll
face if you try to integrate
PCs and Macs on a LAN.

COVER PHOTOGRAPHY: GREG FULTON © 1989



195

201

211

217

Four Debuggers in One

by Martin Heller

The MultiScope OS/2 debugger
from Logitech challenges
Microsoft’s CodeView.

X Window System on the March
by Tom Yager

A look at 386/ix X11,

a new 80386 X Window system
from Interactive Systems.

Visually Map Your Data

by Stan Miastkowski

Mapping Information Systems’
Maplnfo puts your dBASE 111
data on the map—literally.

How Super Is SuperCard?

by Richard D. Lasky

Silicon Beach’s improvement

on HyperCard's features may
have been costly in performance.

IN DEPTH

228

231

239

240

244

249

Introduction:
Optical Technologies

Computing With Light
by H. John Caulfield
Optical computers combine
the best of the electronic
and optical worlds.

The Nitty Gritty Optical Band
Optical developments occur
in the “nitty gritty™ aspects
of packaging, interconnections,
ICs, and signaling:
Levels of Light
by Joseph W. Goodman
Optical interconnections
are one route to
high-speed computing.
Joining Forces
by Donald J. Channin
Optoelectronics combines
optics and electronics
on a single chip.

Reflected Light

by Gary T. Forrest

Laser technology has an impact
on everything from laser
printers to optical disks.

259

266

REGIONAL SECTION
begins after page 80

Gigabytes On-Line

by James J. Burke

and Bob Ryan

Erasable optical disk drives
will change your notions
of mass storage.

Read/Write Optical Subsystems
A guide to optical drive systems
that let you store your own data.

268

279

287

The 25th Birthday of BASIC
by Bill Gates

Microsoft’s chairman and
coauthor of Microsoft BASIC
tells where BASIC has been
and where it’s going.

Occam I1

by Dick Pountain

The Occam Il language is
designed for parallel processing.

Hands-On Parallel Processing
by Geoffrey C. Fox, Alex W. Ho,
Paul Messina, and Terry Cole
How to assemble a

functional hypercube using
Macs and AppleTalk.

HANDS ON
297 Under the Hood:
Disk Caching
by L. Brett Glass
How to evaluate different
disk-caching schemes.
303 Some Assembly Required:
Two Tin Cans
and Some String, Part 1
by Rick Grehan
The first of a two-part
series comparing AppleTalk
and NetBIOS.

DEPARTMENTS

8 Editorial:
Hip-Deep and Rising
17 Microbytes
32 Letters and Ask BYTE

48C Chaos Manor Mail
351 Coming Up in BYTE
360 Print Queue
364 Stop Bit
READER SERVICE
350 Editorial Index by Company
352 Alphabetical Index to Advertisers
354 Index to Advertisers

by Product Category
Inquiry Reply Cards: after 356

PROGRAM LISTINGS
From BIX: See 358

From BYTEnet:

call (617) 861-9764

On disk:

See card after 248
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Future Fortune Company

Consolidated Balance Sheet

Asse_ts

Current Assets

1988 1987 1986
$132,546

$104,668 $91,787

Lo oL

Accounts Receivabl
Inventwries

Designer - MKTSHRO2.DRY

Other File Edit Draw VYiew Change @rrange Line

Total Current Assets || pattern JIext

Other Assets

Sales Volume to Trend

TOTAL ASSETS
liabilities and Stock
Current Liability
Accounts Payable
Customer Deposits /I
Royalties and Commi
Accrued Compensay

Notes Payable
Income Taxes Payaly
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Dough placement and size dis-
tinguishes Future Fortunc's cookles  pls
from all others. Note: Diameter  cox
should be the standard 6 cm. while ~ lef
the thickncss of the cookle should  to]
e reduced to .05 e FFC accouat o
ants rcport arcduction in thickness  po
could mean milllons of dollars la br
dough savings. 1o

0ld sayings may cost )
Future Fortune

Ithasbeeriroughly68years
since FFC last created new for-
tunes. But in {ight of the new
logo and the whole new look
broughttothe company inthe
past year, the board of direc- e
tors has unanimously votedto .
replace the oid fortunes, Presi-

& dent Jim Dearing ‘explained, -
“As we exit the 1980's, people
no longer believe in the same
oldiines, it's time to change®. -
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An entire environment that lets
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sults, the fortunc is ‘The last, and the most intricate,
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and slightly o the . ing is whea our trade dimple is
sottom i¢ folded, the  placed on the cookie. At the arrows
: fortane should be indicate, itis pull
placement is alllm-  on both sides of the cookie as the
owsthcconsumerto  dimple Is pushed ln from the
cookie withouttear-  bottom.

unes for the month of August

1d a reliable au pair.

important call on your car phone.

urgery lifts spirits as well as wrinkles.

will never relurn from maternity leave.

At is a tbing of the past. Invest in a car soon.
est in real estate will only lead to frustration.
rosper as will your accountant,

sishes secorid nobody remembers.
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wm do amazing things—like this—simply.

Xerox
FormBase

Wed like

everyone who's
using Windows
applications on
apart-time basis
to please stop.

The trouble with using Windows™ applications
every once inawhile, is that youre only amazingly pro-
ductive every once in a while.

This has got to stop.Whichis why §
theres the Microsoft® Windows envi-
ronment—the first and only graphucal
environment to let you work with
multiple Windows or DOS applica-
tions without ever closing a single
file, or quitting a single program.

You may never see your
C prompt again. Just give Microsoft Windows a 40-hour
work week and you'll be pointing, clicking, cutting,
pasting and flying through your work with the greatest
of ease. Cut from a spreadsheet and paste onto a word
processing document—without scissors and a copy
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) 5411261, 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.

Making it all make sense

Customers inside the 50 United States, call (800) 541-1261, Dept. J89. In Canada, call (416) 673-9811. 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 it all make sense and Windows are trademarks of Microsoft Corporation.




Smoke, mirrors, and
misinformation can
make your computing
decisions needlessly
complex

ome decisions are easy. Some are

inherently difficult. And far too

many are made unnecessarily

difficult by smoke, bluster, and
misinformation.

It’s a problem that knows no bound-
aries of brand, operating system, or ar-
chitecture, but for simplicity’s sake,
consider just the decisions involved when
upgrading 80286- and 80386-based ma-
chines. I'll look at the 80386-based ma-
chines first.

If you bought a 16-MHz 80386-based
machine a few years ago, you're prob-
ably now wondering about upgrading to
20, 25, or 33 MHz. If your current ma-
chine is working fine, it’s merely a mat-
ter of checking out the specifications,
benchmark results, and prices of the
newer machines to see how many bucks
the extra bang is going to cost you. Either
the increase in speed (and, one assumes,
productivity) is worth the expense, or it
isn’t. It’s a relatively simple equation,
with all factors known or knowable.
Piece of cake.

Yes, certain complications can muddy
the waters. For example, some early
80386 boxes accommodate only a rela-
tively small amount of RAM on the
motherboard and lack 32-bit memory-
card slots. If you want to run memory-
hungry software on such a machine,
you’ll have to use a regular AT-class
memory card and suffer the delays im-
posed by the 16-bit bottleneck. This fac-
tor alone may justify an upgrade, even if
there’s nothing else “wrong” with your
current setup.
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HIP-DEEP

AND RISING

A few unlucky souls face some really
oddball complications. For example,
some early 80386 chips were buggy.
Once Intel knew there was a problem, it
(laudably) instituted a liberal exchange
policy to get the bad chips out of circula-
tion. But despite Intel’s efforts, there’s
little doubt that some manufacturers—es-
pecially the low-end cloners—shipped
some systems with bad chips.

The total number of bad chips now in
daily use is probably small, but for those
who have those early chips, it could be
bad news. One of the bugs, for instance,
causes incorrect 32-bit multiplies, which
may be no big deal under vanilla DOS
but can be a real headache with 32-bit
software.

Factoring this kind of problem into an
upgrade decision involves a little spe-
lunking: You’d need to physically exam-
ine or test a suspect chip. (Intel stamped
two Greek sigmas on chips that were
known to be good.) Also, there’s public
domain software that performs a quick-
and-dirty 32-bit multiply and then
checks the answer for accuracy. Such
software is available on BIX in the IBM
Exchange: Search for “bug” or ‘“‘multi-
ply” to find it.

So far, so good. Even with some odd-
ball complications thrown in, you can
find good answers to most upgrade ques-
tions. But artificial, unnecessary com-
plications, like the spread of bad infor-
mation, can make upgrade decisions
very hard indeed.

Take the 80286 versus 80386SX ques-
tion, for example. It shouldn’t be at all
difficult to sort out. BYTE readers got
the full story last March, when our
80286 versus 80386SX cover story *‘Bat-
tle of the Chips” detailed the similarities
and differences between the chips. Read-
ers could fairly easily determine when it
made sense to stay with fast 80286-based
machines, when it made sense to opt for
an 80386SX, and when it made the most
sense to go with a “real” 80386 (without
the SX’s 32-bit-to-16-bit bottleneck).

But there's still a ton of confusion
among users at large. Some people still
think you need an 80386 to run OS/2.
(You don’t. An 80386-specific version of
0S/2 won’t be available until next year.)
Some think that an 80386SX is inher-
ently faster than an 80286. (It’s not. At
any given clock speed, an 80286 will
generally keep up with an 80386SX; and
in a number of important areas, like task
switching, the 80286 is substantially
faster than the SX.) Some think an
80386SX will save them money. (Not
really. Most SX machines cost hundreds
of dollars more than just-as-fast 80286
boxes. And some low-end 80386 clones,
with full 32-bit memory buses, actually
cost less than some name-brand SX ma-
chines, with their 16-bit buses.)

The problem here isn’t the SX—there
are cases where the SX is indeed the best
choice. And as prices for the SX continue
to drop, it will become more attractive
and more competitive.

The problem is that this is just one of a
growing number of instances where mis-
information makes a computer decision
needlessly complex. The sources of mis-
information abound—some innocent,
and some deliberate. Compare BYTE's
SX story to a recent cover story in an-
other major computer magazine, whose
purpose seems not to be helping readers
match the right tool for the job, but push-
ing them toward buying powerful and ex-
pensive gear, regardless of whether it’s
overkill. Misleading ads are bad enough,
but when supposedly objective publica-
tions start acting as shills, it’s downright
scary.

As consumers, we need to be excep-
tionally alert to the hidden agendas of
our information sources. Caveat emptor
was never sounder advice. Upgrade deci-
sions are hard enough without getting
distracted by bad recommendations, bad
information, or plain old hype.

—Fred Langa
Editor in Chief
(BIX name “flanga’)



At last, an assistant that
follows your directions

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, integrat-
ing 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 super-
vision or errors.
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100% autorouting.

The autorouter for HIWIRE-Plus
rips-up, reroutes, and with appro-
priate design rules, racks up
100% completion.

LIFordget gridded routers. This
autorouter places vias and traces
anywhere your design rules
allow. With 1-mil resolution.

t1Vary trace width and spacing for
individual networks. Route 1, 2,
3, or more tracks between IC
and connector pins.

11 Set up boards from 1 to 250
layers, up to 60" x 60".

1Specify shape, size, and type
of vias, layer-by-layer: through-
hole, blind, buried, micro.
Specify via types for individual
networks.

NUse fewer vias and layers than
comparably priced autorouters.

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

Why pay more for a 100%
autorouter?

Compare the features and
performance to packages costing
five times more. HIWIRE-Plus and
the Autorouter for HIWIRE-Plus
sell for $895 each. Both have a
no-nonsense, 30-day money-
back guarantee. With unlimited,
toli-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 HIWIRE-Plus and the
Autorouter for HIWIRE-Plus to
work for you tomorrow.

=¥ oy
Raa X

Wintek Corporation

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

(800) 742-6809

®

Europe: RIVA Ltd, England, Phone 0420 22666, FAX 0420 237000 / Biazil: Comicro, Phone (11) 289-7193 / Japan: BEST, Phone: (03) 374-1161, FAX (03) 374-9450
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We've been recognized for
being outstanding in our field
because we're committed to
our customers, We founded
Gateway 2000 to provide
quality computers at agressive
prices with uncompromising
service after the sale. We've done
what we set ot o do.

(rateway
computer sys-
tems are
assembled by

B Y T E
A W A RDOF

DisTINCTION

hand in our factory located just
outside Sioux City, lowa.

The midwest work ethic is evi-
dent in every compuler we
produce. You'll also find the
latest technology i all of

our systems,

One look at our prices and
you'll see we'ie aggressive.
Most importantly, look at our
commitment 10 service. We give
you a full one-year warranty
which includes free on-site

service in most locations nation-
wide. Of course you also
receive a 30-day money back
guarantee and /ifetime toll-frcc
phone support.

If you're shopping for real
value in & computer system, call
Gateway 2000. You have our
personal pledge that you will be

completely satisfied!

Norm W Wain
Vice President

Ted Wain
President

Gas Plasma Display Screen
2.6 Megs RAM

1.44 Mcg 3.5” Floppy Drive
Exterual Pout for S%” Drive
40 Meg 28ms Hard Drive

| Parallel & 1 Serial Port
Expunsion Slot (16 Bit)
External EGA Monitor Port
84 Key Keyboard

MS DOS 3.3 Installed

$2995.00




80286-12 Processor

2 Megs RAM

1.2 Meg 5%” Drive

1.44 Mcg 3.5” Drive

40 Meg 28ms Drive

16 Bit VGA Board

14” Multisynch Monitor

1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 401

$2195.00

80286-16 Processor

2 Megs RAM

1.2 Meg 5%” Drive

1.44 Meg 3.5” Drive

40 Meg 28ms Drive

16 Bit VGA Board

14” Multisynch Monitor

1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$2295.00

- — Monochrome Systems Deduct $500
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80286-20 Processor

2 Megs RAM

1.2 Meg 5%” Drive

1.44 Meg 3.5” Drive

40 Meg 28ms Drive

16 Bit VGA Board

14” Multisynch Monitor

1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 33 or 4.01

$2395.00

4 Megs RAM
1.2 Meg 5%” Drive
1.44 Meg 3.5” Drive
150 Meg 16.5ms ESDI Drive
16 Bit VGA Board
14” Multisynch Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard
MS DOS 3.3 or 4.01

$4245.00

64K Cache Add $500
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1 Meg RAM

1.2 Meg 5'%" Drive

1.44 Meg 3.5” Drive

80 Meg 28ms Drive

16 Bit VGA Board

14” Multisynch Monitor

1 Parallel & 2 Serial Ports
101 Key Keyhoard

MS DOS 3.3 or 4.01

$2995.00

Upgrade to 4 Megs $500
64K Cache Add $250

64K Cache RAM

4 Megs RAM

1.2 Meg 5%” Drive

1.44 Meg 3.5” Drive

150 Meg 16.5ms ESDI Drive
16 Bit VGA Board

14” Multisynch Monitor

1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$5495.00
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Turbo C 2.0
(Borland
Intematlonal)

C Optimizing
Compiler 5.1
(Microsoft Corp.)

C++ 1.07 (Zortech
Inc.)

-

BORLAND'S TURBO C PROFESSIONAL

Overall Overall Complete o er erform. mplete ocument ompiiin; roduct Value Relative|  Product
/ Overall Pert Compl Dy C ling Produc Ui his
3 0 omplete & t
Weighted Reliability Command Organiz. Clarity Process Support To Cost Support
C Dy L Document. Efficiency Quality Access.
Score escrip
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A‘»“"' R
i N .
“Microsoft was No. 1, but they have been unseated by Borland.
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“
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»PC Week, May 8, 1989

PC WEEK POLL: SOFTWARE DEBUGGERS

Overail Overall Di Compl
2 e Complete. & Overall | int 1 i i
Weighted | Reliability | Programmer Clarity | Com = erall | integration Wthin|  C Compiler | Product | Product L
P m_and Organize. Perform. |  Programmii ibilil 5 Vaug
core Interface Descript|| Documett Em‘r’im’:::;:g Compatibility sD‘III’;‘;fI’yt il;m";: Ir?elalzve‘ '
;l';rblo Debugger 1.0 ce o Cost
orland 84
International) ) % 81 81 81 89 88 81 73 72 | 93
Codeview 2.2
(Microsoft Corp.) 73 80 14!
72 74 74 74 74
78 67 64 72

“Borland’s Debugger outshines Microsoft's Codeview.” PC Week, Vay 15, 1989

[t's two winnet's in one.

Turbo C; the core of Turbo C
Professional, was the outright winner in
PC Week's Poll of Corporate Satisfaction
on C compilers. Overall, Borland won
with 81. Microsoft® placed second.

Turbo Debugger, also included in
Turbo C Professional, 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 C compiler and our
top-rated Debugger.

*From
Turbo A

Canada. Call (408) 848-4391. Reprinted from PC Week. May 8. 1989; PC Week, May 15, 1989. Copyright ©1989 Ziff Communt

Call (800) 345-2888* and we'll
send you both PC Week polls and tech-
nical specifications on Turbo C and
Turbo Debugger.

Turbo C
Professional
includes both

Turbo C 2.0 and
Turbo
Assembler® &
Debugger.

TURBO C

PROFESSIONAL

uuuuuuu

B ORLAND

cations Company. Turbo C. Turbo Debuger, and

bler ure registered trade
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Copyright © 1989 Borland Int rational. Inc. All rights reserved. Bl 1328
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Document created using Aldus PageMaker® and Microsoft® Windows. Microsoft is a U.S. registered trademark of Microsoft Corp. PageMaker is a U.S. registered trademark of Aldus Corp. © 1989 Hewlett-Packard Company  PE12922

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

At only $1495, it’s got your name on it.

The HP LaserJet printer
family has expanded—
in a small way.

The new HP LaserJet IIP (as
in Personal) fits right on your
desk. And, with a price 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 configura-
tions. At four pages a minute.
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.

The new HP LaserJet IIP printer.

And, of course,
our new printer
is compatible with the HP
LaserJet Series I and virtually
all popular PC software.

So call 1-800-752-0900,
Ext. 277J for your nearest
authorized HP dealer. Then

Circle 116 on Reader Service Card

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

There is a better way.

[/ onciaro



Creative License.

I you’ve ever tried to combine
windows, menus, forms, and text
entry to create an effective user
interface, you know how challenging
it can be.

Perhaps you’ve turned to a third-
party library for help. Only to run into
restrictions, limitations, and dead ends.
So you had to compromise your design.
Or modify the library source code. Or
start over.

Which is precisely why we designed
Vermont Views™, the new generation
of Windows for Data®, the best-selling
C library for user interfaces.

Vermont Views offers unbridled, un-
restricted creative license.

The Human Interface Of
Your Dreams

Vermont Views offers an unparal-
leled set of interface building blocks that
you can combine in unlimited ways:

B Menus can be created in any style
you choose, made scrollable vertically
and horizontally, and nested to any level.
Features include n-th character selection,
checkmarks, and unavailable items.

B Data entry forms can be bigger
than their display windows, have scroll-
able regions for the entry of variable lines
of items, lists of choices for data entry,
context sensitive help, and special
decimal, date, time, and toggle fields.

B A mini word processor can be at-
tached to a field window in a form or

used as a pop-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 a form, do almost any task you can
imagine.

All interactive capabilities of Ver-
mont Views use a unique system of ac-
cessible 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,
0S/2, UNIX, XENIX, and VMS. Main-
tain the same user interface on all of these
operating systems with the same source
code.

Vermont Views provides internation-
al 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, Ver-
mont Views is easy to learn and use. Each
major facility is covered in a single, self-

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 a free copy of the Nor-
ton Guides™ Engine and our own com-
prehensive Pop-Up Reference™. You’ll
have immediate, on-line access to func-
tion names, reference pages, structures
and tables.

No-Time-Limit Guarantee

We've only touched on a fraction 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 a full
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.

¢ 3L Vermont
»2ug Creative
Software

Pinnacle Meadows, Richford. VT 05476

800-848-1248, 802-848-7731 Fax: 802-848-3502 Telex: 510-601-4160 VCSOFT
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Staff-written highlights of developments in technology and the microcomputer industry,
compiled from Microbytes Daily and BY TEweek reports

Is Classroom Computing Making the Grade?

A re computers in schools helping
children learn? As school
districts across the nation become
more pressed for money, educators are
having to ask themselves if computers
are worth the expense. Many of the
2000 computer coordinators, adminis-
trators, and teachers at the National
Educational Computing Conference in
Boston recently said that they came
looking for justification for using
high-cost technology. But judging by
papers delivered and comments made
at the NECC, final grades aren’t in yet
on the benefits of computers and
computer courses in the classroom.

After The National Assessment of
Educational Progress was published
by the Educational Commission of
States, painting a grim picture of U.S.
schools, some educators proposed
programming courses as a means to
improve weak thinking skills. But
while the number of schools teaching
programming courses continues to
increase, so does the number of
studies failing to document significant
improvements in students’ thinking
skills as a result of these courses.

Mark L. Walker and Sharon Carver
of the University of Rochester say that
schools justify every subject in the
curriculum on the grounds of two
educational goals: “‘transmission of
substantive subject-matter knowledge
and the enhancement of general
problem-solving skills.”

Walker and Carver studied and
tested the effectiveness of a curricu-

lum to foster planning skills. The
students started their 18 months of
Logo programming in the fifth grade,
doing tasks that involved list process-
ing and essay writing. The team
studied the think-aloud protocols used
by the students. Their study concluded
that programming effectively en-
hanced general problem-solving skills
when students already had “‘the
relevant prerequisite knowledge in
each of the domains” in which they
expected students to apply the general
skills. The students who lacked the
prerequisite knowledge did not benefit
from learning to program a computer,
the study said.

Another study, by Yuen-Kuang
Liao and George W. Bright of the
University of Houston, presented in a
paper entitled ‘*‘Computer Program-
ming and Problem-Solving Abilities,”
suggested that *‘the outcomes of
learning a computer language go
beyond the content of that specific
computer language.” Students are able
to obtain some cognitive skills, such
as reasoning, planning, and general
problem solving *‘through computer
programming activities,” they wrote.
However, Liao and Bright said they
need to clarify the “‘exact nature of the
problem-solving abilities most likely
to be developed through program-
ming.” They question whether
computer programming is as efficient
at developing these problem-solving
abilities as other possible instructional
approaches.

Pocket Memory Cards: Companies Seek
Standards for Tiny Storage Devices

M emory cards are an essential
component in the new wave of
notebook-size computers. Without
such tiny storage devices—they’re
about the same dimensions as a credit
card—manufacturers such as NEC,
Agilis, and Poget wouldn’t have been
able to fit their full-fledged computers
into packages more portable than a
six-pack of beer. These cards, made
by NEC, Fujitsu, Toshiba, Hitachi/

Maxell, Epson, Mitsubishi, and others,
range in storage capacity from as little
as 16K bytes to as much as 16
megabytes. Because of their size and
simplicity, they will become prevalent
in featherweight computers.

But first the industry has to solve
one critical issue: No standard
physical, electrical, or logical formats
exist for these cards. The dimensions

continued
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The best power source for
portable computers would be ‘
rechargeable lithium batteries,
which would offer twice the
voltage at half the weight of current
batteries. says computer designer
George Morrow. However,
Morrow says, lithium is an ex-
tremely reactive metal, and the U.S.
Environmental Protection Agency
has refused to allow lithium
batteries larger than AA size. The
EPA is concerned with the possibil-
ity of larger lithium batteries,

which explode more violently than
conventional batteries, breaking
open and releasing the metal into
the environment.

Computer Professionals for
Social Responsibility has issued a
call for papers for its next sympo-
sium on Directions and Implica-
tions of Advanced Computing. The
DIAC-90 conference will address
“ethical, social, and moral issues
in which computing plays a part.”
Papers should cover topics in
general categories, such as direc-
tion and sources of research
funding, defense applications,
computers in a democratic society.
and computers used for the public
welfare. ““Papers on ethics and
values are especially desirable,” a
spokesperson said. Papers are due
by March 1, 1990. The symposium
is scheduled for July 1990 in
Boston. Contact program chair
Doug Schuler at (206) 865-3226.

IBM has brought its 4-megabit
memory chips to market on a
board for upper-end PS/2 comput-
ers, making it the first PC product
that uses the new, denser memory
chips. The PS/2 Enhanced 80386
Memory Option, which works in
Model 70s and 80s, comes in 2-
and 4-megabyte versions, priced at
$1795 and $3495, respectively.

| IBM says the 4-megabit chips,
made at plants in Vermont, West
Germany, and Japan, can access a
bit of data in 80 ns.
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OKki Electric (Tokyo) has joined
the group of vendors working to
develop a multiprocessor version
of Unix for Intel’s 80386, 80486,
and 80860 processors. Other
members of the project are Intel.
AT&T's Unix Software Operation,
Olivetti, Unisys, and Prime. The
software will conform to AT&T's
System V Interface Definition.
Intel said that the multiprocessor
version will be ready for beta test
sometime during the last quarter of
this year and will be ready for
commercial release next year.

Unix, Italian style: The Italian
market for Unix-based systems
will hit 1100 billion lira, or $750
million, this year, says the Italian
research firm Mate. Last year,
30,000 Unix-based computers,
worth 800 billion lira ($548
million), were shipped in Italy, a
Mate report says. In 1987, 80286-
and 80386-based systems running
Xenix accounted for 71 percent of
the units at Unix installations in
Italy, but those machines have
been gradually losing ground to
engineering workstations, Mate’s
study shows.

0S/2 is such a good environment
for developing code that Jensen &
Partners International is now
using it to develop all its products,
said company president Neils
Jensen during a demo of JPI's new
C compiler. JPI is also using OS/2
to create MS-DOS versions of its
compilers, said Jensen, who
developed software at Borland
International before starting his
own company. OS/2 *“‘could be
very successful if IBM would push
it as a developer’s platform,”
Jensen said. JPT’s latest developer’s
product is TopSpeed C.

Paul Mace, known for his epony-
mous company’s line of software
utilities, such as Mace Gold and
Vaccine, will now be developing
programs exclusively for Fifth
Generation Systems (Baton
Rouge, LA), which has taken over
the ownership and marketing of
Mace’s commercial products. Fifth
Generation is known for Fastback,
Suitcase II, Pyro!, and other utility
programs.
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aren’t standard, the electrical specifi-
cations (c.g., the voltage thresholds)
aren’t standard, and the logical format
for storing and executing data and
applications aren’t standard.

In an effort to establish these
standards, most of the memory-card
manufacturers, some of the hand-held
system vendors (e.g., Toshiba, NEC,
and Poget), and some major software
companies (e.g., Lotus, Microsoft,
WordPerfect, and WordStar USA)
have set up a technical committee that
will attempt to iron out a consensus.
The committee is establishing techni-
cal and marketing groups to begin
work on the standards as well as to
promote memory cards as a competi-
tive storage medium.

Competing technologies already in
place will make it difficult to arrive at
a single standard. NEC’s UltraLite
uses a 60-pin memory card that
appears as an additional floppy disk
drive on the computer; applications
are loaded into system RAM and
executed just as they would be from a
floppy or hard disk drive.

The Poget Computer memory card
uses a 68-pin connector and executes
the application directly from the ROM
on the memory card. This configura-
tion is supported by the Japanese
Electronics Industry and Development
Association (JEIDA), whose members
include Fujitsu, Toshiba, Hitachi/
Maxell, and Epson.

Agilis’s hand-held workstation
uses a proprietary format developed
by Mitsubishi; it also formats the card
like a floppy disk drive, but it is not
compatible with the NEC approach.
The memory cards in these various
systems are not interchangeable.

These various formats and code-
execution schemes mean that software
developers have to write different
versions of their software for each
system. The easiest format, from a
software developer’s standpoint, is
NEC’s, which requires very minor

modification of programs designed to
run off [loppy disk drives. The Poqet
approach requires the software
application to use a different memory
scheme, which means that a developer
has to make some code modifications
to existing applications. However, the
execution scheme supports LIM/EMS
and will not require ‘‘a major rewrite if
the code is written well,” said Neal
Chandra, vice president of business
development at Poget.

Software cornpanies are eager to
see a single standard. It would reduce
R&D expenses and allow vendors to
supply a single version of their
software for all the different memory
cards, said Jim Prelack, Lotus’s
manager of technical marketing for
spreadsheets. And, of course, it would
be nice if users could swap memory
cards between different computers.

Despite the obstacles, there’s
optimism that a standard will emerge.
Agilis marketing director Bert Keely
said he thinks that the standard will be
determined by which type of memory
card has the most software installed on
it. NEC marketing representative Jim
Bartlett said he thinks there might be
two standards: a standard for micro-
computers based on NEC’s design,
and a “low-end” standard for calcula-
tors and other electronic devices,
based on the JEIDA ROM-executable
approach. Bartlett said that the JEIDA
approach *‘is not applicable to this [the
U.S.] market” because there is no
installed base of machines supporting
that standard in this country.

The standards can’t come soon
enough for product designers. As
Fujitsu’s John Reimer pointed out, “A
whole generation of laptops and
notebook computers are in the
planning stages, and decisions are
being made right now.” Without
standardization, memory cards will
remain expensive, and software
developers will be reluctant to tailor
their software to them.

BIT Speeds Up SPARC with New Process

ipolar Integrated Technology

(Beaverton, OR) says it has
produced the first emitter-coupled-
logic (ECL) RISC microprocessor and
claims that it’s the fastest chip yet
based on Sun Microsystems’ Scalable
Processor Architecture. The new 32-
bit SPARC microprocessor runs at 80
MHz and executes 50 to 65 million

instructions per second, the company
says. The accompanying floating-
point chip set can execute up to 40
million floating-point operations per
second and offers a sustained process-
ing rate of 14 MFLOPS, BIT says.
That would make it comparable to
Intel’s new 80860 chip. Sun has said

continued



Now QuickPascal makes this

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; intui-
tive and 100% headache-free.
.h For example, our new
0

—

rtext QuickPascal Advisor
S——— ers on-the-job training: by

cutting and pasting sample code you can learn
to program 1n Pascal from scratch. And if you
do hit a snag, 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 Bascal offers you easier

s ! f

even faster.

access to your editor, debugger and compiler.
What's more, QuickPascal is the first
PC Pascal to offer Object Oriented Program-
ming, or OOP. With objects, you can easily
assemble whole programs from modular build-
ing blocks of code and data. And once you know
Pascal, OOP is a snap. 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.

-
2

Making it all make sense;

Customers in the U.S. call (800) 426-9400. In Canada, call (416) 6737638, Qutside North America, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft and the
Microsoft logo are registered trademarks and Making it all make sense is a trademark of Microsoft Corporation. Turbo Pascal is a registered trademark of Borland International.



Epson EPL-6000. 1p cmulation. 300 x 300 DPL 6 PPM. 512KB RA M, expandable to 1.5MB.6 resident fonts. Two option lont slots. Enhanced SelecType control pavel. One year limited warranty.

POWER

SelecType a

UNTIL NOwW,
LLASER PRINTING HAS BEEN OUT OF REACH FOR
MANY PEOPLE IN BUSINESS.



HP Laserjet Ilis a registered trademark of Hewlett-Packard. Epson isa registered trademark of Seiko Epson Corporation. Epson America, Inc.,2780 Lomita Blvd., Torrance, CA 90505, (800) 922-8911.

L]
cgﬁ'sr'lagés MANUAL SPECIAL ON LINE

Opting for the quality of a laser printer has just become
‘f decidedly easier. Introducing the EPL-6000 laser printer

from Epson?

Coming from the company with the longest running

With the new, affordable

success in the printer business, reliability is a given. What's
EPL-6000 from Epson, more businesses . . . . .
more, the new EPL-6000 is compatible with application software

will be looking better on paper. .
written for HP Laser]Jet II:

As for value, this new Epson combines solid, businesslike

performance with a price thatis as attractive as the printing. In EPSON

fact, for quality, reliability and value in a laser printer, you could WHEN YOU'VE GOT AN EPSON
say Epson has the solution well in hand. YOU'VE GOT A LOT OF COMPANY."
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If you've ever had the battery in
your PC AT die, you know how
painful rhat can be. The lithium
batteries in most ATs are good for
a year or two, but once they croak,
new ones are hard to find. Rupp
Corp. (New York, NY) now has a
nice means of insurance: a re-
chargeable backup battery for AT-
type computers. Rupp’s bATPac
($39.95) continually charges itself
while your computer is on and will
last for at least 10 years, the
company says.

Data General’s Aviion computers,
based on Motorola’s 88000 RISC
processor, will be able to run DOS
applications, thanks to a deal DG
(Westborough, MA) signed with
Phoenix Technologies (Norwood,
MA). Phoenix will develop a
version of its OpenPC software that
will enable the DG systems to run
DOS programs simultaneously with
Unix programs.

NCR Corp. (Dayton, OH) and
IMC Networks Corp. (Tustin, CA)
are teaming up to develop a 32-bit
Ethernet card that will take ad-
vantage of the Micro Channel
architecture’s bus-mastering capa-
bilities. The communications card
will be built around NCR's 32-bit
Ethernet controller chip, the 92C28.
The forthcoming PCnic MCA bus
card will comply with IEEE 802.3
Ethernet standards and will work
with both thick and thin coaxial
cable. The companies say the card
will be out this quarter and will sell
for $995.

Data Translation (Marlborough,
MA) has dropped prices of its
image processing and data acquisi-
tion products by as much as 25
percent. The DT 2853-SQ PC AT
Frame Grabber, for example, has
gone down from $1895 to $1595,
and the DT 2817 PC Digital 1/O
Board has gone from $239 to $215.

AST Research (Irvine, CA)
lowered prices on its computer
systems with hard disk drives. The
Premium 386/25 Model 95, for
example, dwindled in price to
$7195, a drop of $1100. AST also
lowered the price of its hard disk
drive upgrades.
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that it has the BIT chips running now
in its labs and plans to usc them in
future systems.

ECL designs have long offered
higher speed than traditional TTL or
CMOS chips, but they have suffered
from higher power dissipation and
lower gate densities. BIT claims to
have solved these problems through a
proprietary process called BITIII,
which permits the company to make
chips with the density of MOS chips
and the speed of ECL chips.

The BITIll process uses three
metal layers and 1.2-micron lithogra-
phy but employs conventional

semiconductor manufacturing equip-
ment, the company says. By reducing
power consumption and reducing the
size of transistors, BIT says it can
squeeze as many as 250,000 transis-
tors on a single chip.

The heart of the BIT chip set is the
B5000, a 32-bit monolithic integer
unit consisting of 125,000 transistors;
it has been tested in the lab at up to
100 MHz, company officials say. The
B5000 averages 1.2 cycles per
instruction versus up to 1.6 cycles of
instruction for previous SPARC
implementations, according to
information provided by BIT.

Portable with Color LCD First of More to Come

EC has just started selling in

Japan a portable computer with a
supertwist color LCD. The 80286-
based color computer has a list price
of 748000 yen, or about $5250. The
19-pound PC-9801LXS5C, measuring
4.5 by 13.3 byl4.9 inches, comes with
two 3.5-inch floppy disk drives and a
40-megabyte hard disk drive. The
display, which measures 9 inches
diagonally, supports resolution of up
to 640 by 400 pixels and up to eight
colors. Although the company does
not have plans at this time to offer the
new system in the U.S., the computer
will soon show up on these shores in
one form or another, and it won’t be
the only color-LCD portable on the
market.

Other companies are readying
color laptops for the U.S. market,
including Sharp, which showed its
PC-8000 earlier this year at CeBIT
and Spring Comdex. The 80386-based
Sharp machine has a 14-inch color
screen capable of showing 16 colors
from a pallette of 512 at a resolution
of up to 640 by 480 pixels. This
portable is expected to be available
early next year and to cost closer to

$10,000, though the price has not been
set yet. The backlit Sharp screen uses
a series of tiny glass filters that
“reflect’ the basic red, green, and blue
color components.

Hitachi has shown a prototype 6-
inch active-matrix color screen
installed in a computer but has not
disclosed any product plans. The
company is selling the display to other
manufacturers, though, for about
$2200 each. Hitachi’s prototype
screen manifested one of the problems
that’s still bugging active-matrix tech-
nology: It’s hard to produce a perfect
model. A careful observer could see
that a few pixels were not working
properly; active-matrix displays look
great, but even one faulty transistor
among several hundred thousand can
result in a bad pixel.

Toshiba has made no product
announcements but has shown
prototypes of active-matrix color
displays, one 11 inches wide and the
other 14 inches. At last viewing, the
display was crisp but fragile; company
representatives at Spring Comdex
would show the display for only 2
hours each day.

George Morrow Readying New Computer

our years ago, George Morrow

was busy designing a portable
computer called the Morrow Pivot,
probably the first of the so-called
lunchbox computers. Now the industry
pioneer is working on another laptop,
one that he promises will be ready for
next month’s Fall Comdex.

Morrow’s new machine will be a

conventional laptop, rather than a
“pocketable” computer like those
announced by Poget and Atari, or a
hand-held system like the NEC
UltraLite, the Zenith MinisPort, and
similar machines coming soon from
the likes of Toshiba. The CPU will be
an Intel 80386SX, a chip that Morrow

continued



Windows menu syzhom means
you'll learn fast. If you can use
Windows you can quickly use
Windows CAD.

Sophisticated ’
drawing features’
include assotiotive
dimensioning/cross-
hatching and mudh
more.

you through the design

'md prompts guide

B prompts tell you exactly  Process.
what each mouse button does.

Muhlplf-
viewports
allow you fo
work on up
to four views
of your
drawing at
the same
time

bUs line gives you instant
aceess to colors, linetypes,
layers, snaps and “quick
200ms

FINALLY, CAD FOR WINDOWS.
DRAFIX' WINDOWS CAD;

At last the power of true, high performance CAD is uvmluble for
Windows. Drafix Windows CAD. With features that take you for beyond
any Windows drawing package you currently use.

Powerful CAD. Windows CAJ is the first and only Windows soft-
ware 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 simul-
taneously. Associative dimensioning, associative crosshatching and o
powerful macro programming language are just a few of its features—
and that's just the beginning. :

Quick to learn, easy to use. Windows CAD lets you toke full Keybuord equnalents = Ortho lck 2 10 e

! 2 and grid snaps, including endpt, midpt, tangent
advantage of your Windows experience. If you already use Excel, ond mare” Keyboard enny of <ooidinates
Pagemaker, Micrografx Designer, or any Windows package, Windows : 00PS (Unde) feohwe — Dynomic Dog
CAD will hove you doing precise, accurate CAD design in no time. And VGBI w0 0l e

f Il of th . ideo: debi Pawerful Editing Features  Tim entities
oh (oursek youhaw u;e all of the plotters, printers and video devices weachoter” ~ Stexh  Flet rund
that work with Windows. Chomfer (bevel} ~ Frose  Copy  Move
From a proven line of CAD products. Windows CAD is the D g =
N N . = " iegion, enfity, attribute or combingtions
latest in a full line of highly rated CAD software that includes Drafix Assatiotive Dimensianing {3 b
CAD Ultra, Drafix CAD QwkStart and Drafix 3-D Modeler. Radivs, Dometer ~— Single, Confnwous, Boselne
Order your copy of Drafix Windows CAD today! Now if Ordinate, Eevarion o Bearing fomot
) " 23 terminator types ~ Any glignment
you have Windows, you can have the full power of true CAD. Drofix Toleoncing  Enghsh ond metri
Windows CAD. Only $695. For more information call us today at Fiacion or Decimal
1-800-231-8574.

Drahx Wmdows CAD has leatures
you usually find in packages costing
5 times as much!
Item Attributes — 256 loyers — 8 colors
9 linetypes " Up to 60 dotabose oftributes
to any entity . Mulfiple line widths
Drowing Features ™ Lines: single, double,
tangent, parallel, perpendiculor, multiple width
Ares/Circles " Curves/Splines — Polygons
and Polyfines " Filipses  Pointmarkers
Frieehand skefching

Input Methads  Windows menu system

Associative (rosshatdung and Solid

Fill " 15 qosshatch potterns, ANSI specs
64 solid fills

Text Editing  Word processing window
Multiple font styles

On-Line “Help” system

Macro Programming Language

System Requirements 286 or ‘386

processor  Micrasoft Windows 21 of later

1 Mb internal memory or greater
Windaws-suppor fed mause

File Compatibility  Autocod OXF
Orafix CAD~ HPGL ™ COF, SOF for
dotabose information

Foresight Resources Corp.

1-800-231-8574

Excel, Pagemaker ond Micrografx Designer are trademarks of their respective companies
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malltalk/V'® PM.
Think of it as a bold,
“seat-of-the-pants” solution
that cuts to the heart of the
O0S/2 Presentation Munuger
complexity challenge. Thus
unlocking the potential of this
powerful operating system.
With the introduction
of Smalltalk/V PM, object-

oriented programming

Introducing Smalltalk/V PM. The
to fulfill the promise of OS/2.

moves out of the realm of mystery
and into a new era of breakthrough
applications that promises to be of
legendary proportions.

0S/2 PM is designed to push

“user friendly” to a whole new level
of sophistication. If you compare it
to an orchestra, OS/2 has capabili-
ties no ordinary assemblage of in-

struments has ever dreamed of

Is The Most Important Part Of Your
Developer’s Kit Missing?

0S/2 PM offers you a powerful, rich environment
loaded with advantages like a Graphics Program-
ming Interface (GPI), a LAN manager, multitask-
ing, SQL, just for starters. And all of these
componcnts are accessible in a standard way using
Smalltalk/V PM through Dynamic Link Libraries
(DLLs). Combined with DDE (Dynamic Data
Exchange), you can call and exchange data with
other PM services or applications. Seamlessly.
Now developers can write truly reusable compo-
nents, which greatly increases their value. And
you'll find Smalltalk/V PM the perfect “glue”
between applications written in other languages.

possessing. Yet to tap
its potential, OS/2
PM demands a con-
ductor capable of true
genius. That conduc-
tor is Smalltalk/V
PM.

You'll find Small-
talk/V PM a pertect
language for repre-
senting and manipu-
lating high-level

information. Because

you go from designing to prototyp-
ing to delivering a completed appli-
cation in one seamless step, you
cleanly avoid the old costly “crash
and burn” delays so common with
languages born in the age of main-

frames.

UNLEASHING THE AWESOME
POWER OF 0S/2 PM

Smalltalk/V PM. It helps stop
the natural drift toward vaporware
so common in software develop-
ment today. It lets you dive rightin
and get to the creative parts with-
out the usual grunt work. For ex-
ample, if you want to ignore the
complexities of understanding

0S/2 PM details you can immedi-




he
Gordian Knot.
A legendary case
of complexity. It
had baffled and
stvmied the best
minds of the
ancient world
until Alexander

(=

fast, seat-of-the-pants way

the Great cut
through the
convoluted
challenge with

one bold. swift
stroke of his
sword. This
“seat-of-the-pants”
solution set in

motion the

prophecy that

whoever
unraveled the
knot would one

day rule Asia.

“THISIS THE RIGHT WAY
TO DEVELOP APPLICA-
TIONS FOR OS/2 PM.

0S/2 PM is a tremendously
rich environment, which
makes it inherently complex.
Smalltalk/V PM removes that
complexity, and lets you con-
centrate on writing great pro-
grams. Smalltalk/V PM is the
kind of powerful tool that will

make OS/2 the successor to
MS/DOS.”

Bill Gates, Chairman
Microsoft Corp.

grammer struggling with the com-

plexities of Presentation Manager

should take a close look at this

product.”

Charles Petzold, Contributing Fditor,

PC Mugazine

“Digitalk’s Smalltalk/V PM is

dazzling! This product makes Pre-
sentation Manager pay off.”

Jeff Duntemann, Contributing Editor,

Dr: Dobbs Journal

“Smalltalk/V PM is an ex-

cellent tool for rapid deliv-

ery of prototypes which

have all the functionality

and user interface of a com-

plete PM application.”

[ wewws| THE FIRST debugger simplifies ap- Richard A. Landsman,
= Systemn Architect, Lotus Development
S — FULLY-COMFPILED plication development = ’
S SMALLTALR. d gi i “Smalltalk/V PM f
ves instan Q rom
Because Smalltalk/V and gives you tant mallta 0
Smalltalk VPM | patis futty compited  response when youim-  Digitalk is the greatest! This is an

(b Orm o] P ggriamneg 3 et £ 8
it provides you with a incredible product.” )
7.D. Hildebrand

Editor-in-Chief, Computer Language

plement an idea. Our

more responsive envi- g
extensive user manuals

ronment than ever

before. Now you’ll be

and tutorials have

THE BEST PM INVESTMENT
YOU’LL EVER MAKE

Smalltalk/V PM $499.95

Prices and information on these and

able to generate earned us hlgh praise.
stand-alone applica-

tions (EXE).

SMALLTALK/V PM.

ately start creating without any
limitations on your efficiency.
However, if you're the curious
type, we have tools called browsers
to help you fathom the masterpiece
called OS/2 PM. You'll also find
our incremental program develop-

ment capability and push-button

THE TALKING HAS
ALREADY STARTED.

“Digitalk’s Smalltalk/V PMis a
masterful implementation of a clas-
sical object-oriented programming
language and a state of the art

graphical user interface. Any pro-

Smalltalk/V

other Digitalk products are available
on requcst:

Smalltalk/V, Smalltalk/\V’ 286,
Smallealk/V Mac

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

1-800-922-8255
1-213-645-1082

CompuServe 71361,1636
FAX 1-213-645-1306

Smalltalk/V 15 4 registered rademark of Digitalk Inc.
Prices subject to change without notice. —
Other product names are trademarks or registered
trademarks of their respective holders.
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NCUBE (Beaverton. OR) has
started shipping what it claims is
the fastest supercomputer in the
world. The massively parallel
NCUBE 2 can be outfitted with as
many as 8192 processors; with that
many of the 64-bit processors
working together, the system can
execute 60 billion instructions per
second and 27 billion scalar-point
operations per second, the design-
ers say. NCUBE plans to have a
version of Unix running on the
supercomputer. Oracle has already
said that it will port its database
management software to the
parallel system. The NCUBE 2
starts at $495.000.

Remember CEBus and the Smart
Home? CEBus is a set of specifica-
tions for encoding and transmitting
information over AC power lines.
Home-electronics makers hope to
design ‘smart’ appliances that talk
to each other. But there’s been
‘embarrassingly little change’ since
CEBus made its debut in January,
said Bob Garry of Diablo Research,
one company working on the
CEBus technology. Problems
involving the networking of
appliances over AC lines have yet
to be ironed out, he said.

Vapor chasers: An Ashton-Tate |
attorney recently sent a letter to
WordTech demanding that
WordTech cease and desist market-
ing a product called dBASE/SQL.
“Please be advised that your use of
the "dBASE' mark consitutes a
violation of Ashton-Tate'’s feder-
ally registered trademark,” wrote
the ever-vigilant A-T attorney on
the case. The letter demanded that
WordTech, which makes products
that integrate its dBASE-compat-
ible DBXL with SQL. change the
name of dBASE/SQL and destroy
any materials that refer to dBASE/
SQL. Fulfilling the A-T mandate
will be tough: WordTech says it
doesn’t make a product called
dBASE/SQL. Company president
David Miller referred to “dBASE/
SQL" as “the ultimate vaporware,
since it's unannounced, unde-
signed, undeveloped, unknown, has |
no marketing plan, sales plan,
packaging plan, nor any release
date or pricing.”
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technology could ‘“‘provide the Soviets
with sufficient advancements in
military design, which in turn would
make it even more expensive for the
U.S. to maintain a military advan-
tage,” said one member of the State
Department.

The State Department’s clarifica-
tion of its stance coincided with
meetings being held by the Coordinat-
ing Committee for Multilateral Export
Controls in Paris. COCOM is the
organization of NATO countries that

oversees technology trade with the
Eastern Bloc. Most COCOM represen-
tatives have favored loosening export
restrictions to the USSR, if for no
other reason than because they don't
think the restrictions are working.
Prohibiting export of AT-style
machines had **become almost
impossible to enforce because they are
available through so many sources,”
said Frank Deliberti of the Department
of Commerce’s Office of Export
Enforcement.

Intel Delivers EISA Chips to System Makers
But Says Bus Won't Drive Users’ Choices

en months after nine computer

makers said they didn’t need
IBM’s Micro Channel architecture
(MCA) and announced their own 32-
bit bus standard, Intel officially
introduced the chips that will make the
Extended Industry Standard Architec-
ture a hardware reality. Computer
makers adopting the EISA bus said
that they’d have EISA-compatible
systems ready by Comdex next month.

The new Intel EISA 82350
package consists of four chips. The
82357 incorporates enhanced direct-
memory-access control, a timer/
counter, interrupt control, bus arbitra-
tion, and DRAM refresh functions on
a single chip. Intel says the chip offers
a maximum DMA transfer rate of 33
megabytes per second, which is more
than eight times faster than the
transfer rate of the AT bus. By
comparison, the MCA bus has a
maximum data transfer rate of 20
megabytes per second, according to
Intel. The 82357 also handles bus
arbitration.

The 82358 EISA bus controller
interfaces with the 8-/16-bit AT bus,
the 32-bit EISA bus, and the host CPU
bus. It will allow existing AT boards
and the future EISA boards to coexist
in an EISA system.

The 82352 EISA bus buffer is used
to integrate the data swap logic, the
address buffers, and the data parity
buffer. It’s designed to integrate

approximately 17 components, thus
lowering the system board chip count
and cost. According to Intel, the
82352 chip is intended for those
system manufacturers seeking higher
integration on the system board.

The 82355 bus-master interface
controller acts as an interface between
the local functions of the bus-master
card and the EISA bus-master proto-
col. The 82355 ““arbitrates” for bus
ownership and can take control of the
bus from the host CPU for bus-
intensive tasks, such as database
management and high-performance
file serving.

The new chip set won’t add much
to the cost of an EISA system, Intel
said. At current prices, the EISA chips
would increase the cost of a machine
by $50 to $100 over an AT system,
according to Intel. Company officials
predict that by next year, EISA and
MCA chip sets will cost the same as
16-bit AT chip sets, hence increasing
the allure of 32-bit systems.

But Intel officials say the decision to
buy an MCA or EISA system will
ultimately be based on factors other
than bus technology. These factors
include loyalty to a particular manu-
facturer; prices of competing systems;
proprietary features that manufacturers
say increase performance of their
systems; and ‘geopolitical considera-
tions,” purchasing decisions based on
nontechnical or emotional issues.

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 a project that could shape the state of the art, please
give us a call at (603) 924-9281 or write to us at One Phoenix Mill Lane,
Peterborough, NH 03458. An electronic version of Microbytes, offering a wider
variety of computer-related news on a daily basis, is available on BIX.



Without Teamwork
on your PS/2,

your development teams will
never shift into high gear.

Now you can speed up the performance of your
entire work group with a true multi - processing develop-
ment environment for OS/2. Teamwork is the first CASE
toolset to support OS/2 software developers. So if you've
been driving DOS-based CASE tools and you're ready
for workstation power, get ready to fasten your seatbelt.

The intuitive graphic user interface and the
advanced multi-window, multi-tasking capabilities of
Teamwork immediately improve individual and team
productivity. Each developer creates, edits, and inspects
multiple design views simultaneously with simple point
and click operations. Teamwork fully integrates graphics
and data for structured analysis, data modeling, real-time
analysis, and structured design models. Rigorous support
of standard methods, complete syntactical checking and
balancing assure system quality.

Teamwork's own configuration management and
project status help manage and control even your largest
projects. Projects can be partitioned to allow parallel
development by multiple analysts and designers. The
project manager controls the process by the baseline,
merge, and reconcile features of Teamwork.

If you're just getting started with CASE tools,
Teamwork /PCSA is a DOS-based structured analysis
tool that can also run on your PS/2. As your projects
grow, Teamwork / PCSA gives you an easy migration path
since it is fully compatible with Teamwork for OS/2.

Thousands of developers with applications
ranging from financial to avionics already rely on the
power of Teamwork. In fact, Teamwork is the world's
leading workstation-based CASE toolset.

Cadre's hotline support, maintenance services,
excellent documentation, and effective educational
offerings make sure you get started right on the right
track. That's all a part of Teamwork.

Call (401) 351-CASE

If you're ready to shift into high gear, then you're
ready for Teamwork. Anything less, just won't meet
your standards.

Codre Technologies Inc.
C A DRE 222 Richmond St.
Providence, Ri 02903

Teomwork is o registered trademork of Codre Technologies Inc.  PS/2 ond OS/2 are trademarks of internationol Business Mochines.
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SeeYourData

Maplinfo 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 region on the map can have a complete
record of data behind it. See your actual dBASE data in a
window to view, edit, and print. Draw your own
boundaries. Add titles and legends for high quality
presentations.

Perform analyses on your data to sum, average, or count
your database records 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

;our data, Mapinfo can do it for as little as
750.

Mapinfo now includes a map of the world and the U.S
with all ZIP code locations. Runs on IBM PCs or com-
patibles with 640K memory, a hard disk drive, and
graphics, and comes network-ready

Maplnio Corp.

Changing The Way The World
Looks At Information™

200 Broadway, Troy NY 12180
To order, call 1-518-274-8673
or 1-800-FASTMAP Toll free.

Mapinto is a trademark of Mapinfo Corp dBASE (s 3 trademark of Ashton-Tate
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LETTERS

and Ask BYTE

Who Invented the Computer?
How c¢an John William Mauchly Jr. (let-
ters, July) write an 800-word letter on the
Atanasoff/Mauchly controversy (Book
Reviews, September 1988) without ac-
knowledging the court decision in Hon-
evwell, Inc. v. Sperry Rund Corp., etal. .
of October 19737
Here is the record. developed in a trial
lasting more than two years. Section 3 of
Judge Larson’s opinion states. among
other things. that “Eckert and Mauchly
did not themselves first invent the auto-
matic electronic digital computer. but in-
stead derived that subject matter from
one Dr. John Vincent Atanasoff.”
Mauchly the younger claims *“‘ample
evidence to the contrary.” He mentions a
letter. an cxpcrimental counter, and sev-
cral unnamed students. Sperry Rand. in
a case involving million-dollar patent
rights, would not or could not produce
any such evidence for the record. In-
stead. the court record shows a letter
from Mauchly requesting permission to
incorporate Atanasoff’s ideas. If Mauch-
ly’s evidence is so clear-cut, why didn’t
Sperry use it to preserve its patent? Why
didn’t Sperry appeal the decision?
Anyone wishing to form an indepen-
dent judgment should read Clark R. Mol-
lenhoff’s 1988 book. Aranasoff: Forgor-
ten Father of the Computer.
George Wright
(“georgew” on BIX)
Lutherville, MD

Warning Optional
We would like to commend Martin Hell-
er for “Breaking the Memory Barrier

WE WANT TO HEAR FROM YOU. Please
double-space your letter on one side of the
page and include your name and address. We
can print listings and tables along with a
letter if they are short and legible. Address |
correspondence to Leters Editor, BYTE,
One Phoenix Mill Lane. Peterborough,
NH 03458.

Because of space limitations. we reserve
the right to edit letters. Generally. it takes
SJour months from the time we receive a letter
until we publish it.

with 386/ VMM™ (July). MicroEMACS
consists of more than 570K byvtes of
source code. and Heller only had to
change 34 lines of code to compile it in
MetaWare High C for both protected
mode and virtual memory mode. either
of which will access 4 gigabytes!

Our only complaint is that he didn’t
mention the compiler switch to turn off
warning announcements. We think that
warnings are a good thing. but if a user
doesn’t like them. they switch right off

Heller will be happy to know that most
of the minor changes he required are al-
ready in beta test here at MetaWare. We
don’t agree that old 8086 methods are
best. particularly in this new 80386
arena, but programs are daily being mi
grated to the 80386 via High C. We will
supply the functions to make conversion
casy. and then lobby for better methods.

Steve Blackwell
Product Group Manager
MeraWare, Inc.
Santa Cruz, CA

Mac OS Wish List
My wish list for the Mac OS would in-
clude two items Don Crabb didn't men-
tion ("The Mac Interface: Showing Its
Age.” Macintosh Special Edition, June):
a simple but powerful text editor, and a
print spooler for dot-matrix printing.

The TeachText editor that comes with
the Mac operating system is too rudimen-
tary to be much more than a toy. Its most
serious problem is that it cannot reformat
paragraphs that contain carriage returns
at the end of each line. Simple text-file
transfer among arbitrary computer sys-
tems requires the use of such files (i.c..
those thatend in hard returns). A capable
text editor, preferably one that can edit
multiple files at the same time, is an es-
sential aspect of any operating system.
Of course. the DOS EDLIN hardly qual-
ifies; the Unix editor. vi. is only a slight
improvement over EDLIN; and the Win-
dows notepad has even more limitations
than TeachText. so my opinion on this
seems to be out of favor with operating
system vendors.

continued
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as your introduction to the

SMALL COMPUTER BOOK CLUB

You simply agree to buy three more books—at handsome discounts—within the next 12 months. -V‘l/\

5

MWL

~*VALUES TO
v $106.85

C Programmer’s
Library

¢ Create full-color graphics and develop
programs that interact with users via
character displays and keyboards.

¢ Develop pop-up and pull-down menus,
windows, on-line help screens, dialog
boxes, and more.

VAN

® Write C codes that run under varying 7. S PO o
C implementations as well as different el T Tee

operating systems and hardware.

Turbo Pascal
Programmer’s
Library

¢ Make your Turbo Pascal programs faster,
more powerful, and easier to use.

® Master routines for claborate printer
control, formatting and error recovery.

® Maximize use of windaws, scroll bars,
text graphics, and data compression.

Complete

TURBO PASCAL
Turbo Pascal

EXPRESS

AN $87.85 VALUE

¢ Convert and upgrade program files without
a hitch while making the most out of user-
defined functions.

* Develop databases for many ditferent envi-
ronments, using a range of ABASE products.

® Master the various features of SQL, dBASE
IV, dBASE III Plus, Clipper, FoxBASE,
and more.

3 brSE gram s ;
Libra y :
Y W pems o | asey

d
LIRS
A .. 1
David M. Kalman J ) o 3/ -
———

MEMBERSHIP BENEFITS ¢ In addition to getting 1 of 3 sets for only $4.95
when you join, you keep saving substantially on the books you buy. ® Also, you
will immediately become eli ’iile to participate in our Bonus Book Plan, with
savings of 65% off the publishers’ prices. ® At 3-4 week intervals (16 times per
year), you will receive the Small Computer Book Club News, describing the
coming Main Selection and Alternate Selections, together with a dated reply
card. ® If you want the Main Selection, do nathing, and it will be sent to you
automatically. ® If you prefer another selection, or no book at all, simpl
indicate your choice on the card and return it by the date specified. ® You wilY
have at least 10 days to decide. If, because of late mail delivery of the News, you
should receive a book you do not want, we guarantee return postage.

A $106.85 VALUE

T . .

SMALL COMPUTER BOOK CLUB is a division of the
Library of Computer and Information Sciences, the oldest,
largest and most respected computer book club in the world.
Unlike other microcomputer clubs, Small Computer Book
Club offers books from a wide variety of leading publishers.

If reply card is missing, please write to Small Computer Book
Club, Dept. Y-CG3, 900 Chester Avenue, Delran, NJ 08075,

for membership information and an application. BYTE 10/89



Better is

The new 16" MultiSync® 4D and 20" 5D both offer compatibility with

a wide range of graphics boards and computer systems.

NEC's award-winwing
multiple frequency
technology. now available
in larger, digitally

controlled, high-resolution

colpr monitors.

Both are optimized for the IBM PS/2, PC/AT/XT (and 100% compat-

ibles) and the Macintosh II. Both offer a microprocessor-based digital

control system for preset and custom graphics modes, automatic screen

"NEC
“IN WORLD CYCLING
y INVITATIONAL




bigger.

configuration and optimal image. And both give you great resolution—

the 4D, from VGA up to 1024 x 768; the 5D, from VGA to 1280 x 1024.

The main difference: one is for large ideas. The other, for extra-

large. For literature, call 1-800-826-2255. For details, call NEC Home

NEC

Electronics (USA) Inc. 1-800-FONE-NEC.
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is not significant unless you are dealing
with numbers larger than any that would
occur in business applications. To be
sure, floating-point is superior for tran-
scendental functions. However, if you
don’t need high accuracy (e.g., in graph-
ical display), fixed-point with lookup
tables (e.g., for sines and cosines) will
outperform floating-point. True alge-
braic operations, such as square root, are
performed about the same in both.

The main distinction between fixed-
point and floating-point programming
arises in the storage of variables. Pro-
gramming general-purpose modules re-
quires you to anticipate exceptional
cases. A floating-point variable occupies
a fixed amount of memory. When there
is insufficient space to carry out opera-
tions correctly, floating-point simply
gives a wrong number. Try x X x — (x +
1) X 8 (x — 1) where x fits accurately but
x2 does not. In fixed-point, however, in-
termediate operations may overflow any
prescribed size. Thus, fixed-point re-
quires dynamic memory allocation; the
amount of memory set aside for the stor-
age of a variable varies with the size of
the variable and changes as the variable
changes. The DOS file allocation table is
a standard example of dynamic memory
allocation. A little extra programming is
required, but there is little loss of speed
in most applications.

Numerical coprocessors change the
picture. For intensive number-crunch-
ing, a floating-point coprocessor like the
80287 is much faster at fixed-point oper-
ations than is the 80286. There are sev-
eral reasons for this. First, the 64-bit reg-
isters of the 80287 are effectively twice
as fast for all arithmetical operations
than the 16-bit registers of the 80286 if
you're dealing with integers with more
than 16 bits. Second, the hard-wired
code on the coprocessor operates much
more quickly than code fetched from
memory. Third, with optimized coding,
you can store variables in the 80287 stack
rather than having to move them around
in memory. The last two differences
would matter less if you had a high-speed
cache memory. Fourth, you can, with
good coding, do coprocessing; the 80286
can compute the address of the next vari-
able needed from memory while the
80287 is doing arithmetic. Finally, the
overhead required for handling the vari-
able size of fixed-point numbers adds up
over thousands of iterations.

My original motivation for getting an
8087 was for use in a program where I
had to deal with fairly large integers and
didn’t want to take the time to construct
code for fixed-point operations. Alas,
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the numbers got too big—beyond the 64-
bit limit—and I needed exact answers.

Carl Herz

Department of Mathematics

and Statistics

McGill University

Montreal, Quebec, Canada

There now, see? With a little effort, you
can extend my floating-point package to
as many significant digits as you need.
Yes, it would be slow—but it would work.

—Rick Grehan

Uncrackable Code?

The writers of the articles on security (In
Depth section, June) consider it unsatis-
factory to use a password that initiates a
word-substitution program. The proce-
dure, of course, is quite pedestrian. I
have worked on these matters as a hobby
and have come to use an algorithm that
encrypts a text in such a way that I defy
anybody to crack the code.

The secret is to take an obscure text of
200 words or so and “add” this text letter
for letter to the text to be encrypted, pro-
ducing a new ASCII code for each char-
acter of text. The “password text” is
never stored on the hard disk but resides
on a floppy disk that you insert when you
want to do encoding and decoding.

No common analyses of letter frequen-
cies would help you decode this en-
crypted text, because the translations
change all the time: In one case, “a’” may
be represented by ASCII 202; in another,
ASCII 72; and so forth.

Paul A. Elias
Fountain Hills, AZ

Your method is in effect a one-time pad,
which is, indeed, a foolproof system when
used properly. However, there’s a flaw in
your application. For the one-time pad
method to work, the encryption text must
be used just once. Therefore, it must be at
least as long as the original text, and it
cannot be reused for multiple encryption
processes. If it is, sophisticated methods
of pattern recognition and frequency
analysis will leave the encrypted text
open to decipering.—G. A. S.

Z{B]E) ASK BYTE

I Love This Machine, But. ..

I purchased my IBM PS/2 Model 50 Z in
August 1988, and up until about two
months ago I had no problems with it.
But since then, whenever I start up the
computer, it gives me a 1782 error mes-

sage and directs me to the DOS manual
for further information. The book told
me to do a system test, so I did. The test
reported a parallel port error. So I took
the system to an authorized IBM center.
A technician spent a week checking the
CPU and the ports and found nothing.
She then said that since a 1782 error is a
hard disk error, she would like to format
the hard disk to locate the problem. I re-
luctantly agreed. The check found noth-
ing wrong. I took the system home and
got it running again. Guess what? About
a week later, the error came up again.
This was very frustrating, especially
since the IBM center did not find any-
thing wrong with the system. I should
also mention that if I turn the computer
off and back on again (sometimes several
times), the error does not occur and the
machine operates correctly. Rebooting
doesn’t work, so I am worried about con-
stantly turning the system on and off.
Son C. Nguyen
Boston, MA

The 1782 error message actually refers
to the hard disk drive controller card.
The IBM PS/2 series of computers is
unique partly because the IBM engineers
tried to minimize the use of connecting
cables. The hard disk drive in your Model
50 Z plugs direcily into the hard disk
drive controller card. You mention that
the problem goes away after turning the
computer on and off several times; the
problem may be due to an intermittent
connection in the connector between the
hard disk drive and the controller card,
between the controller card and the sys-
tem bus, or within one of the chips on the
controller card. The problem goes away
after you turn the computer on and off
because the internal components in the
computer are ‘“‘warmed” to their usual
operating temperature and the thermal
expansion of the components finally
makes the electronic connection.

I suggest that you remove your hard
disk drive and controller card from the
computer and clean the card edge con-
nectors. Use a commercial electronic
contact cleaner or denatured alcohol.
Also, if there are any DIP chips on the
card, make sure that they are firmly seat-
ed in their sockets. Then plug the card
and drive back into your computer.

If the problem persists, have your IBM
dealer test your hard disk drive controller
card in another Model 50Z.—S. W.

Database Security

I am a graduate student in computer sci-

ence, and I'm currently working on a
continued



The fastest way to see what you think.

Introducing the MultiSync Graphics Engine” Board. Now when an idea pops into your head it

won’t take long to pop up on screen. Because NEC’s MultiSync Graphics Engine is the first graphics

board specifically designed to increase productivity in Windows, CAD/CAM and desktop publishing applications. For instance,
it can run Windows 386 as much as four times faster. When used in conjunction with our accelerator software (purchased sep-
arately), Presentation Manager applications run up to five times faster. What’s more, the MultiSync Graphics Engine Board is
compatible with VGA, Super VGA (800 x 600) and 1024 x 768 interlaced and non-interlaced resolutions. So, whether you're a
power user, professional designer or publisher, you can see your ideas on screen in world-class time. For technical details and
information, call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. For product literature call 1-800-826-2255. The
MultiSync Graphics Engine Board. When you’ve got tons of thoughts racing through your mind, it’s the fastest route from

head to screen.

A
T

it Search Character

MultiSyne is a registered trademark of NEC Home Electronics (USA) Inc. Graphics Engine is

a trademark of NEC Home Electronics (USA) Inc. NEC is a registered trademark of NEC Cor-
poration. Windows and Windows 386 are registered trademarks of Microsoft Corp. Presentation
Manager is a trademark of the International Business Machines Corporation.

© 1989 NEC Home Electronics (USA) Inc.
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A MESSAGE To
OUR SUBSCRIBERS

ROM TIME TO TIME 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 com-
panies, 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
w restrict the use of your name, simply send your request t the following

address.
BV“E MAGAZINE

ATTN: SUBSCRIBER SERVICE
P.O. Box 555 L
HigHTsTOowN, NJ 08520 Il

Anthro®
Technology Furniture®

3221 N.W. Yeon St
Portland, Oregon 97210

ANTHRO (503) 2417113

Anthro, AnthroCart and Technology Furniture are registered trademarks of Anthro

42 BYTE * OCTOBER 1989

ASK BYTE

research paper on database security. I'd

appreciate it if you could provide me with
any information on the subject.

Earnest D. Harris

Memphis; TN

Your first stop should be BYTE's June
issue, in which the In Depth section is de-
voted to security. Next, see if you can lo-
cate a copy of DataBase Management
Systems, edited by R. A. Frost (McGraw-
Hill, 1984), which contains at least one
case study focusing on database security.
Finally, be on the lookout for Computer
and Communications Security by James
Arlin Cooper (McGraw-Hill, 1989),
which includes discussions of network-
systems security.—R. G.

The Leap from Apple
I have a number of disks in Apple CP/M,
formatted on an Apple II with 16 sector
drives and a Microsoft Z80 SoftCard.
The SoftCard Apple CP/M is a 60K-byte
version 2.23. I would like to transfer the
disks to an IBM PC XT running PC DOS
3.3. They contain programs in dBASE
II, as well as files that I created with
WordStar. I have tried using Xenocopy,
but the Apple II is not among the systems
that it supports.
M. S. C.Ong
Seremban, Malaysia

Whenever I receive a letter about file
transfer between dissimilar machines,
my first suggestion is always: Locate a
public domain communications program
for each machine, put a serial port to-
gether, and shoot the files across that
way. That’s usually the cheapest way to
go; it involves some investment in time
and a minimal investment in hardware. (I
am, of course, presuming that both ma-
chines already have RS-232C interfaces
installed. )

Depending on how much you 've willing
to spend, you might also want to look into
PC Transporter from Applied Engineer-
ing (P.0. Box 5100, Carrollton, TX
75011, (214) 241-6060). Not only will
vou be able to copy files between Apple
and PC format disks, you’ll be able to
run the programs on your Apple II.

PC Music
I want to build a music synthesizer on an
IBM PC expansion board, using a num-
ber of dedicated chips such as the 6581
sound interface device (SID) found in
Commodore machines. Are there other
similar devices more appropriate for use
on the PC bus? Alternatively, what sort
continued
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A SIMPLE AUDIO AMPLIFIER
+12V
From 10K
SID's
wudio D \/V\, PN2222
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(pin 27) 1K g
“ ’ 1000 pf e’ To speaker
+
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K 25V

An audio amplifier circuit for the 6581 sound interface device (SID).

of adaptations must I provide to interface
the 1-MHz 6581 with the PC bus?

Ivo Busko

Baltimore, MD

I might be telling you something you al-
ready know, but before you go putting to-
gether your own music synthesis card for
the PC, you should look into the possibil-

ity of purchasing (or building) a MIDI in-
terface for your PC. You'd probably get a
lot more mileage out of MIDI than a do-it-
yourself synthesizer card. Manufacturers
of MIDI interfaces for the PC include
Music Quest, Inc. (2504 Ave. K, Suite
500-492, Plano, TX 75074, (214) 881-
7408), Roland Corp. (7200 Dominion
Circle, Los Angeles, CA 90040, (213)

685-5141), and so many more thar |
wouldn 't have space for them all. Locate
a recent issue of Electronic Musician
magazine and do some browsing. You'll
find plenty of possibilities.

If you want to build your own MIDI
adapter, “A MIDI Project” in BYTE's
June 1986 issue should fill the bill. I've
even heard of people modifying ordinary
IBM PC serial interfaces to work with
MIDI. Key Electronic Enterprises (9112
Hwy. 80 W, Suite 221-E, Fort Worth, TX
76116, (817) 560-1912) makes a device
that operates of f PC serial ports.

Finally, if you’re simply desperate to
put the 6581 SID into your PC, you could
probably do it by building a parallel I/0
board with an 8255 on it and controlling
the inputs to the SID through the 8255’s
ports. As you've already noted, you'll
have to include a 1.0-MHz source for the
SID chip (easily done with a crystal from
Jameco or JDR Microdevices).

For details on how to put together the
8255 interface, locate a copy of Hand-
book of Software and Hardware Interfac-
ing for IBM PCs by Jeffrey P. Royer
(Prentice-Hall, Englewood Cliffs, NJ,

continued
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Remote Communications Made Easy
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It you hunger for faster data acquisition and
processing, here’s the recipe...n real time.

The DT2841 and DT7020.

750kHz throughput. 32-bit floating
point processing. Data acquisition
has never been faster.

If PC AT® throughput bottlenecks are
frustrating you, Data Translation has the answer.
Our external interface, DT-Connect ;' surmounts
the historically slow AT bus to deliver much faster
data acquisition and array processing.

This is the answer for high-speed DSP

DATA TRANSLATION

operations such as filters and FFTs. It features
A/D, D/A, DIO, and a Timer/Counter ... plus,
MACH™ Subroutine Libraries that support
most programming languages.

At last. High-speed data acquisition and
high-speed computation power.

Together. In one tasty package.

FREE 1989 Data Acquisition
Handbook. -

Call (508) 481-3700
In Canada, call (800) 268-0427

World Headquarters: Data Translation Inc.. 100 Locke Drive, Marlboro MA 01752:1192 USA, (508) 481:3700 Tix 951646

United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U.K. {0734) 793838 Tix 94011914
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietighesm-Bissingen, West Germany 0174254025
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DY Connect and MACH are trademarks and Data Translation 15 a registered trademark of Data Translation, Inc Al other trademarks are the property of therr respective hoiders.
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1987). A simple audio amplifier circuit
for the SID (as suggested by Commodore)
appears in the figure. To keep digital
noise out of the audio stage, be sure your
ground connections for the SID and the
amplifier stage are separate from the
grounds used by the 8255 and its atten-
dant support circuitry.—R. G.

More Megabytes

In January, I purchased—through mail
order—Digital Electronics Company’s
DE386 20-/25-MHz Desktop VII com-
puter with 1 megabyte of RAM. Since
April, I have been unable to contact Digi-
tal Electronics (the company was located
in Rockville, MD). Certified mail that I
have sent to the company remains un-
claimed and is returned to me.

Basically, my system performs with-
out problems, although the turbo mode—
which is supposed to speed up the system
to 25 MHz—causes all my programs to
freeze.

I am in desperate need of more RAM.
The manual that came with the machine
reads, “The system memory board will
support up to 16-Mb of 32-bit expansion
memory through the use of special Digi-

tal Electronics expansion memory
boards which attach to the main memory
board in piggy-back fashion.” The mem-
ory board, now fully loaded with 2
megabytes’ worth of 256K-byte chips, is
manufactured in Taiwan and is imprint-
ed with the following information: ET-3
Pulsar MDS USA87, serial number
P8706306.

Do you have any information regard-
ing Digital Electronics Company? If not,
what is the best way for me to upgrade my
existing 32-bit memory board to its full
potential? Obviously, I'd be happiest if I
could find a compatible piggyback
board.

Daniel Kalmann
New York, NY

You're about to embark on one of the
more interesting aspects of owning a per-
sonal computer—the care and feeding of
orphans. The memory expansion on most
of these AT clones is proprietary to the
manufacturer. ['ve called around and
have been unable to reach Digital Elec-
tronics or locate anyone with information
on your motherboard. What to do?

First off, I'm guessing that you added |

megabyte to your machine, bringing it up
to 2 megabytes. Is the memory you added
fast enough? Is it from the same manu-
facturer as the original RAM? Yes, it
matters. Japanese RAM has different
timing than American RAM. When you
push a processor at 25 MHz, the subtle
timing differences can become signifi-
cant. You might try substituting different
RAM chips for the ones that you added.
Another sad fact is that many of these
boards simply won’t work at their
“turbo”’ speed no matter what you do.

If it were my machine, 1'd forget about
expanding the system board and buy a
memory card for the bus. The Intel Above-
Board, the Everex RAM 3000, or any
good memory card may work. The mem-
ory will run a bit slower (being out on the
bus), but you have the added advantage
of being able to move the memory from
this machine to another if this one ever
dies. Depending on the BIOS, you may
not even be able to add RAM on the bus.

The safest way would be to take the
machine into a good computer store and
try the memory card right in the store. If
you buy a card mail order and it doesn’t
work, well...—H. E. B
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Finally. 0S/2 debugging help has arrived.

Introducing MuitiScope™an OS/2, multi-
language, CodeView™-compatible debugger,
like nothing you've seen before.

Forastart it provides 13 views of your program:
Source—Data—Graphic Data—Assembly—
Thread—Breakpoint—Watch—Register—
Module—Call-Memory—Log—and Output.

Other unique features include: run-time and
post-mortem debugging options; OS/2 text
mode and Presentation Manager user inter-
faces; and even a graphical representation of
your data structures! All for $299.

Calltoli free 800-231-7717.
In CA 800-552-8885. Fax 415-792-890].

MULTISCOPE"

DEBUGGEHR

From LOGITECH Software
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THE NEW STANDARD FOR || s
HIGH PERFORMANCE |
STATISTICAL SOFTWARE

COMPLETE STATISTICAL SYSTEM B —_— = -- —
WITH DATA BASE MANAGEMENT < b § ) : :
AND GRAPHICS

A powerful, comprehensive, elegant, and super-fast statis-
tical package for IBM (PC, Al, PS2) and compatible
computers. B The CSS optimized user interface with fast
hierarchical menus incorporates elements of artificial intelli-
gence, even complex analyses require only a few keystrohes
(batch processing is also supported). B CSS features compre-
hensive, state of the art implementations of; Basic statistics,
Multiway frequency tables, Nomparametric Statistics,
Exploratory data analysis with analytic graphs, Multiple
regression methods, Time series analysis with modeling and
Jorecasting (incl. full ARIMA), General ANOVA ANCOVA
MANOVA, Contrast analysis, Discriminant function
analysis, Factor analysis, Principal components, Multidi-
mensional scaling, Item analysis Reliability, Log-linear
analysis, Cluster analysis, Non-linear estimation, Logit/
Probit analysis, Canonical analysis, Survival and Failure
Time analysis (Censored data), Quality Control analysis,
and much more. W 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 platters
and printers (incl. the HP and Postscript standards). @ All
CSS screen output is displayed via customized Scrollsheets™
(i.e., dynamic, user controlled, multi-layered tables with cells
expandable intv pop-up windows); all numbers in a Scroll-
sheet™ can be instantly converted into a variety of
presentation quality graphs; contents of different Scroll-
sheets™ can be instantly aggregated, combined, compared,
plotted, printed, or saved. B The flexibility of the CSS input/
output is practically unlimited: CSS offers an intelligent
Interface(read/write)to al common file formats(Lotus, Sym
phony, dBII, dBIII +, DIF, SYLK, ... )and special utilities to
easily access data from incompatible programs; graphics can
be saved in files compatible with desktop publishing pro-
grams (Aldus, Ventura). B CSS data files can be as large as
your operating system (DOS) allows; 0S/2 version coming
soon. M CSS precision exceeds the standards of all common
precision benchmarks. B Technical note: The CSS user
interface and all 1O were written in Assembler and bypass
DOS; yraphics and data management were written in
Assembler and (; the computational algorithms were
arilten in Assembler und optimized Fortran. @ $495 (plus
$5 sh/h); 14-day money back guarantee.

Circle 259 on Reader Service Card
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2325 East 13th Street = Tulsa, OK 74104 = (918) 5834149 E
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 Represen-
tatives Worldwide: Holland: Lemax BV 02968-94210; France: Conceptel (1) 45669700, Sweden. ‘AkademData 018-696201; Korea: Geul Bang (02) 272-1973
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“When Fosberry said a PS/2 with Micro Channel
would let him juggle ten things at once
and still have time to break for lunch, he meant it”’

How're you going todo it ?

These days, no matter what size your company, you've got to be able
to keep a lot 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 su?port multiple operating microprocessors. So you can, for
example, separately manage eripherals, while freeing up the main pro-
cessor to crunch numbers. A bus master can even be sending a fax
while another manages traffic on a network, all with greater reliability.

Naturally, every PS/2® with Micro Channel runs DOS and 0S/27
So with OS/2 Presentation Manager’, you can do multiple tasks concur-

IBM. Personal System/2 and PS/2 are regi and 0S/2,F ion Manager and Micro Channel are trademarks of Intemnational Business Machines Corporation. © 1989 IBM Corp.




rently, all with an easy-to-use graphical interface. Whats more,
with Micro Channel, there are no DIP switches to set, for
simpler, more reliable installation. You can find and reset cards
anywhere in the network—right from your desk!

The Solution Is IBM. So, to manage lots of informa-
tion, jobs, hardware and software, invest in the PS/2 with
Micro Channel. Contact your IBM Authorized Dealer
or IBM marketing representative. For a dealer near you,
call 1 800 IBM-2468, ext. 142. You'll learn >t
theres almost nothing you can’t do if you PS/2 it! 4‘7 S3s
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“Number crunching’s for
when I'm in the office. Out here,
just give me a great little PC.

And | mean little.”

The leader in laptop PCs* now brings you a notebook
portable that fits your business and your briefcase.
Finally, desktop performance on a moment’s notice.
That’s the sleek MinisPort™ from Zenith Data Systems.
Under 6 pounds, MinisPort rides in a briefcase like a
notebook. But unlike other notebhook PCs, it uses remov-
able MiniDisks to store all the data you need...just like
your desktop. You also get a DayBright™ backlit screen for
crisp text in any light. And over 3 hours of battery life.
So bring your portable computing down to a more
manageable size with Zenith’s sleek MinisPort.
For your nearest Zenith Data Systems authorized
dealer, call: 1-800-842-9000, ext. 1.

data

LErn
systems

THE QUALITY GOES IN BEFORE THE NAME GOES ON'

Source: Dataquest — True portable PC sales.
Graphics simulate Microsoft" Windows, a product and trademark of Microsoft Corporation. © 1989, Zenith Data Systems
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CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

ST Lacks Fax
Dear Jerry,

As an Atari ST owner, I'm aware that
there doesn’t seem to be any possibility
of inserting a fax card into my machine,
since there are no slots. However, there is
a modem port. Could you please explain
if there is some way of composing a
document in memory and some describ-
able protocol to send it to a fax receiver
via a modem?

Also, are there any 9600-bps or higher
fax machine protocols? Would the same
protocols work for digitized documents,
and are there different resolution stan-
dards? What else would be required to
receive and store fax messages in mem-
ory, so they could be displayed on a
monitor instead of having to be printed?
We’re all bracing for the coming fax rev-
olution, and we’re planning to get a digi-
tizer for desktop publishing. It seems
that with the proper elements we should
be able to do both faxing and DTP, but it
would help to know exactly how to make
them work together properly.

Frederick Bernard
Vancouver, BC, Canada

Sorry, but I don’t know of any way to do

that. Perhaps one of BYTE's readers will

know. They seem to know everything.
—Jerry

Face-Up vs. Face-Down Output
Dear Jerry,

Recently you complained about the
face-up output of your LaserJet Plus
printer. We have a similar machine at
work, and it has a feature that enables
you to switch the output between face-up
and face-down. There is a two-position
lever to the right of the output slot with
some indecipherable symbols indicating
this function. In one position the printer
outputs each page face-up; in the other, it
outputs face-down. I hope this reduces
future problems.

Dave Swanson
Elgin, IL

Hmm. My LaserJet Plus is an original
LaserJet (I got it way back in CP/M

days!) that was upgraded to a Plus, and it
certainly has no such switch. The Laser-
Jet Il has that option, of course. So does
our big Kyocera printer and Mrs. Pour-
nelle’s Mannesman-Talley printer.

I have iong thought that I ought to put
the LaserJet Plus downstairs for the staff
and bring the Kyocera up here, it’s much
the superior printer, so why should they
have it? The only reason I can give for
not having done it is sloth (and I don’t do
that much printing up here; most of it is
done downstairs on the Tandon computer
and the Kyocera printer). —Jerry

Windows in Monochrome
Dear Jerry,

The March issue of BYTE was full of
good ncws for thosc of us who use and
like Microsoft Windows. Mark Minasi
reported on Micrografx’s Mirrors, Ray
Valdés reviewed XVT, and you had the
wisdom to name Windows the Software
Trendsetter of 1988.

Windows has its problems (how is it
possible to design a graphical intertace
that doesn’t manage the most graphical
data structure, the directory tree?), but it
does many things DOS can’t, and at a far
lower cost than OS/2. It even runs well
on systems that can’t run OS/2.

I would like to make some observa-
tions on your comment that you can get
Excel and MacInTax for your AT, “pro-
vided you have a good EGA video sys-
tem.” Neither Windows nor Windows
applications require high-resolution
color. In fact, using an EGA or VGA
color video system will slow down Win-
dows considerably.

I have an AT&T PC 6310 AT compat-
ible. It runs at 8 MHz with one wait state
and has a 16-bit video card that pro-
vides a 640- by 400-pixel monochrome

continued

Jerry Pournelle holds a doctorate in psy-
chology and is a science fiction writer
who also earns a comfortable living writ-
ing about computers present and future.
He can be reached c/o BYTE, One Phoe-
nix Mill Lane, Peterborough, NH 03458,
oron BIX as “jerryp.”
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situation:

Puzzled over
which Pascal
compiler is best
for you?

solution:

BLA
Bl

)‘/
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 & multiple-line edit
fields with fully configurable edit keys
& moving bar pull-down menus and windows
& in-memory sort routines & EMS support
& TSRsand ISRs & and much more!

ASYNCH PLUS $129

Asynchronous communication manager
& Features speeds to 19.2K baud
& XON/XOFF protocol @ support for upto4
comm ports @ hardware handshaking
& XModem file transfer @ 1/0 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 a free brochure on our full line
of products for C and Pascal.

FREE with these products!
Source code, complete sample programs, a
comprehensive reference manual with extensive
examples, the Norton Guides Instant Access
Program, and a comprehensive online database.
Supports QuickPascal 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 satistied with their speed and
flexibility, we'll refund your money.

Call (800) 333-8087 today!

FAX: (415) 540-1938

BLAISE COMPUTING INC.

2560 Ninth Street. Sunte 16 Herkeles, {4 94710 (41%) $40 $44)

Turbo Pascal is a registered trademark of Borland International
QuickPascal is a registered trademark of Microsoft Corporation
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display. This is hardly state-of-the-art
technology, but it runs Windows very
well. I've been trying out Windows soft-
ware on systems that run far faster, have
far more memory, and are equipped with
fast 16-bit VGA cards. Windows’ perfor-
mance on these machines is miserable.

When you think about it, it’s apparent
why a high-resolution color video system
slows Windows down. The CPU must
deal with a much larger vidleo RAM
space and an equally large screen buffer
in main memory. A monochrome display
represents a far smaller load on the CPU.
Unless your work absolutely requires
color output, you should run Windows in
a monochrome mode (I believe Microsoft
supplies graphics drivers for the EGA
640- by 350-pixel and VGA 640- by 480-
pixel monochrome modes).

A solution to this problem will prob-
ably come in the form of video coproces-
sors (I have this fantasy of an Amiga 500
motherboard as an AT video card). Until
then, we should remind ourselves that
black-and-white is different, not worse.

Noah Jacobs
San Francisco, CA

Well, but I sure do like color.—Jerry

Low-Cost Compiling
Dear Jerry,

I enjoy your Computing at Chaos
Manor column. It was the column that
originally sold me on BYTE, and it re-
mains BYTE’s major attraction. I appre-
ciate your hands-on reviews and your
willingness to express your opinions.

I'd like your advice and/or a reference
to an appropriate review regarding the
various C compilers on the market. I
have experience with FORTRAN (col-
lege, circa 1970) and interpreted BASIC.
I’ve been working with a Unix-based
system in my office, and I've started

learning some C with the AT&T System
V compiler. I'd like to buy a C compiler
for my AT clone at home. However, the
advertised prices in BYTE range from
$50 to $400, with only advertising copy
for comparison. Can I get a potent com-
piler without breaking the bank?
Nic Steussy
Springfield, TN

Thanks for the kind words. BIX is getting
less expensive because of new marketing
techniques, and it’s the ideal place to ask
questions like this.

Iam no C authority. I understand that
Borland’s Turbo C is very good and rea-
sonably priced. After that, you'd better
get more expert advice. BYTE did a Prod-
uct Focus on C compilers in the February
issue. There are a lot of C compilers, and
they are not all equal.—Jerry

Amiga Notes
Dear Jerry,

I'm one of the great unwashed who
scrimped and saved and finally splurged
on an Amiga 1000 after your first very
positive BY TE review. I’ve been reading
your comments since then with some
concern, and I have to agree that they’ve
been fair and factual. Nonetheless, I was
glad to see your report on more positive
developments such as Unix, because de-
spite everything I’ve grown rather fond
of my idiot child.

It’s fun to read your column and
dream of being surrounded by great
snarling 80386 beasts, as at Chaos
Manor. I hope someday you’ll install a
68030 board in your Amiga 2000, be-
cause, chip for chip, it is said to have four
times the computing power of the 80386.

I often think your asides about the con-
crete problems of setting up an ‘‘ergo-
nomic” work environment are your most
useful and lasting contributions. I con-

stantly use the copy holder I kludged onto
a drafting light fixture after seeing you
using something similar in a photograph
taken eons ago. In addition to the wide,
flat desk for global input of paperwork, I
recommend cheap cork tiling on all walls
not occupied by bookshelves. It holds
reams of stuff you don’t want to rum-
mage for and provides a resilient surface
for your skull during debugging.
Charles Heckel
Van Nuys, CA

Thanks.—Jerry

All Thumbs
Dear Jerry,

You responded to James T. Oitzinger’s
suggestion (April) that dividing a key-
board’s space bar into two parts might
result in a better keyboard by saying,
“That sounds like an interesting idea.
I've been watching, and I hardly ever use
my left thumb for anything. Fascinating.
Thanks for the suggestion.”

I, too, thought it was an interesting
idea, so I read Oitzinger’s letter to my
wife. Her response was that the left
thumbs of keyboard users must be kind
of lazy, because her (old) bassoon has
eight different keys controlled by her left
thumb, and sometimes she must depress
four or five of them at the same time.
(She also said that newer bassoons have
nine keys for the left thumb.)

That really makes me appreciate my
one-bar-for-both-thumbs keyboard!

Dr. Myron A. Calhoun
Manhattan, KS

Right! I'm using a Northgate keyboard,
with the Backspace key where it belongs
(up there where the [ ] keys are on other
keyboards). Alas, they only made about
five of them, and I think I have them all.
—Jerry B

High Performance Multi-Channel Serial 1/0

MCSS-9IM

PCSS-8IM

MCSS-9IM

For IBM Micro-Channel compatible bus

» Serial Communication Co-processor with 9 channels per card.

» Dynamemory ™ automatically finds and allocates up to 1 Megabyte of
buffer memory. To add more memory just plug it in!

» Baud rates up to 57,600 baud. Upward compatible with the PCSS-8I.

For IBM PCIXTIAT compatible bus
» Serial Communication Co-processor with 8 channels per card.
» Dynamemory ™ automatically finds and allocates up to 2 Megabytes of

buffer memory. To add more memory just plug itin!
» Baud rates up to 57,600 baud, Upward compatible with the PCSS-8l.

Develop }
P. 0. Box 2310

GTEK .

Order Toll Free 1-800-255-GTEK (4835)

Bay St. Louis, MS 39521-2310

are & Sof

MCSS-6T

For IBM Micro-Channel compatible bus

» Serial /O card adds 6 channels to a Micro-Channel machine.
» Compatible with the PCSS-8T, PCSS-8TX, and the PCSS-8TH.

Fax: 1-601-467-0935 MS & Technical Support 1-601-467-8048

PCIXT/AT and Micro-Channe) are registered trademarks of IBM Corp.
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MCA Clones
from France

he N§70-25 is a small

Micro Channel architec-
ture-compatible 25-MHz
80386 desktop system from
France. Other NS systems in-
clude a 16-MHz 80286, a 16-
MHz 80386SX, and a 20-
MHz 80386.

All these machines use a
proprietary Normerel BIOS;
the company calls it “multi-
lingual,” because it is user se-
lectable at setup to English,
French, Spanish, or German.
The NS70-25 includes 1
megabyte of RAM (upgradable
to 4 megabytes), a 64K-byte
disk cache, and one 1.44-
megabyte floppy disk drive
(with support for another 32-
inch internal drive and a 5%-
inch external drive). The stan-
dard hard disk drive is
Quantum’s 84-megabyte SCSI-
based drive with a 19-ms
average access time.

Included in the NS70-25
package is a 102-key PS/2-
style keyboard and DOS 3.3.
A 140-megabyte hard disk
drive is optional.

The 16-MHz NS machines
include your choice of 40- or
80-megabyte SCSI drives, but
they don’t include disk
caching.

Price: NS70-25, $7229.
Contact: Normerel USA,
Inc., 7665 Currency Dr.,
Orlando, FL 32809, (800)
940-8500 or (407) 240-8828.
Inquiry 1135.

DEC
Gets Low on RISC

he DECstation 2100 is a

low-priced small-foot-
print RISC system. It’s based
on the 12.5-MHz R2000 pro-
cessor from MIPS Computer

WHAT’S NEW
o ————

Normerel’s 25-MHz NS70-25 has an MCA bus.

Systems, and it includes 8
megabytes of RAM (expand-
able to 24 megabytes), a 15-
inch monitor with 1024- by
864-pixel resolution, a thick
and thin Ethernet interface, a
mouse, a keyboard, and Ultrix
Workstation Software, which
includes an Ultrix (DEC’s
Unix) license for up to two
users. Software includes
TCP/IP, NFS, a C compiler,
and DECwindows/X Window
System programming tools
and applications.

The systems can hold two
internal 104-megabyte SCSI
hard disk drives. DEC pro-
vides SoftPC DOS-emulation
software for running DOS
applications.

Price: With monochrome
monitor, $7950; with color
monitor, $11,450.

Contact: Digital Equipment
Corp., 146 Main St.,
Maynard, MA 01754,

(508) 493-5111.

Inquiry 1134.

Back to the Basics
with the HeadStart
Explorer

he Explorer is for people

who want to learn about
computers but are reluctant
to take the first step.

It’s based on a 4.77-/9.54-
MHz 8088 microprocessor and
comes with 512K bytes of
RAM (expandable to 768K
bytes), one 720K-byte 3 %-
inch floppy disk drive, and a
40-megabyte hard disk drive.
There’s an attached 84-key
keyboard. Built-in software
includes DOS 3.4, a word pro-
cessor, a calculator, a date-
book, and an address book.
The monitor is optional.
Price: $599.

Contact: HeadStart Tech-
nologies Co., 40 Cutter Mill
Rd., Suite 438, Great Neck,
NY 11021, (516) 482-4255.
Inquiry 1133.

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, Peter-
borough, 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.

Switchable CPUs
and a Small
Footprint, Too

he small-footprint desk-

top CompuStar II comes
with your choice of inter-
changeable CPU modules in
the Wells American tradition
of the original tower-based
CompuStar.

You can transform your
CompuStar II from a 20-MHz
80286 Model 220 to a 33-
MHz 80386 Model 333 simply
by changing the CPU mod-
ule. You can also make it a 16-
MHz 80386SX, a 20-MHz
80386, or a 25-MHz 80386.

The basic chassis measures
16 by 16 by 4 inches and
comes with ports for a key-
board, a modem, a serial con-
nection, and a parallel con-
nection. The basic system also
includes a 101-key firm- or
soft-touch keyboard. Inside,
you’ll find a 200-W power
supply, a motherboard (minus
the CPU), six 16-bit slots
(one for the CPU module),
snap-mount connectors for
up to 8 megabytes of RAM, a
disk controller with cabling,
and a hard disk drive interface.

There’s room for a 3%4-
inch hard disk drive, mounted
vertically to the right of
where you’ll find three 5%-
inch slots. CompuStar II op-
tions include a 40-, 100-, or
200-megabyte hard disk
drive.

Price: Chassis, $750; Model
220/40 with 42-megabyte hard
disk drive and monochrome
monitor, $2765; Model
333/100 with 104-megabyte
hard disk drive and VGA color
monitor, $6655.

Contact: Wells American,
3243 Sunset Blvd., West
Columbia, SC 29169,

(803) 796-7800.

Inquiry 1132.

continued
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WHAT’S NEW

NEC Grasps
More Graphics

he new graphics moni-
tors from NEC include
two analog color monitors,
the MultiSync 4D and 5D, and
a monitor for text-based ap-
plications such as desktop
publishing.

The 4D has a 15-inch
(diagonal) screen and supports
VGA, SuperVGA, 8514/A
(1024 by 768 pixels inter-
laced), 1024 by 768 pixels
noninterlaced, and Apple Mac-
intosh II graphics standards.
The dot pitch is 0.28 mm.
Variable horizontal scan rates
range from 30 to 57 kHz, and
vertical rates range from 50
to 90 Hz. The number of possi-
ble colors is determined by
the graphics board you use.

The MultiSync 5D is a 19-
inch display that adds support
for 1280- by 1024-pixel (non-
interlaced) graphics to those
listed above for the 4D. The
dot pitch is 0.31 mm. The
monitor offers horizontal
scan rates of up to 66 kHz.
Like the 4D, it incorporates a
microprocessor-based digital
control system that NEC says
*“‘automatically scans the in-
coming video signal and ad-
justs the screen parameters to
show the optimum image.”

The third monitor is a 13-
inch gray-scale unit called the
MultiSync GS2A. The ana-
log GS2A has a paper-white
phosphor screen, offers vir-
tually unlimited shades of gray
(the maximum is determined
by the graphics board), and
supports VGA, SuperVGA,
and Apple Mac II graphics
standards (up to 800- by 600-
pixel resolution).

Price: 4D, $1799; 5D,
$3699; GS2A, $349.
Contact: NEC Home Elec-
tronics (U.S.A.), Inc., 1255
Michael Dr., Wood Dale, IL
60191, (312) 860-9500.
Inquiry 1137.
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NEC'’s MultiSync 5D supports a variety of graphics modes,
including VGA, SuperVGA, 8514/A, and Apple Mac Il standards.

Seiko Enters Mac
Market with New
Color Printer

S eiko Instruments has an-
nounced a version of its
CH-5500 color thermal
printer for the Macintosh.

The QD5500 series in-
cludes a QuickDraw device
driver that supports a set of
35 scalable outline fonts, simi-
lar in concept (but not identi-
cal) to the fonts that Apple will
supply with System 7.0.

The printer offers 300-dpi
resolution and comes in two
sizes—8% by 11 inches and
11 by 17 inches. It features a
roll feed with an automatic
cutter, which allows for a
larger print area, Seiko says.

The 8%- by 11-inch
printer includes 1 or 3 mega-
bytes of RAM. The 3-mega-
byte version improves perfor-
mance because you can
access the entire color image in
one pass through memory.
Price: 8'4- by 11-inch
printer with 1 megabyte of
RAM, $7000.

Contact: Seiko Instruments

USA, 1130 Ringwood Court,
San Jose, CA 95131, (408)
943-9100.

Inquiry 1138.

A Half Gigabyte
in a Half-Height Drive

mprimis Technology’s

Wren VI is a SCSI-, ESDI-,
or ST-506-based 502-mega-
byte hard disk drive that fits in
a half-height 5%-inch slot.

Data transfer is rated at 15
to 21 MHz, and the average
seek time is 16 ms. The com-
pany claims that it can pack so
much information in so little
space because of its patented
Zone Bit Recording method
(also known as Constant Den-
sity Recording), which varies
the frequency ranges of disk
writing from the inside of the
disk to the outside for optimum
performance.

Imprimis also uses a
“look-ahead buffer” with
32K bytes of RAM.

Price: $3200.

Contact: Imprimis Technol-
ogy, Inc., 12501 Whitewater
Dr., Minnetonka, MN
55343, (800) 828-8001,

ext. 82.

Inquiry 1136.

A Large-Screen
Monitor with a
Budget Price

he MegaScreen Rival is

a two-page, 19-inch
monochrome display system
for your Macintosh.

Features include 75-dpi,
1024- by 826-pixel resolution,
a 75-Hz refresh rate, a paper-
white phosphor display with
darkened glass for glare re-
duction, and a built-in tilt-and-
swivel stand. Each Rival sys-
tem includes the monitor, add-
in card, stand, and cables.

The MegaScreen monitor
is 18 by 15 by 19 inches and
weighs 46 pounds.

Price: For Mac SE, 11, IIx,
and Ilcx, $1698; for Mac Plus,
$1748.

Contact: MegaGraphics,

Inc., 439 Calle San Pablo,
Camarillo, CA 93010, (805)
484-3799.

Inquiry 1140.

Mac Drive
Includes Five Types
of Data Backup

he Silhouette Mac RD-

44 is a removable SCSI-
based Macintosh hard disk
drive with a 25-ms access time
and 44-megabyte disk
cartridges.

The included software has
five backup modes: shadow,
periodic incremental, file-
by-file, time-of-day, and mir-
ror image. The drive comes
with one cartridge.

Price: $1595; extra car-
tridges, $149.

Contact: Cumulus Corp.,
23500 Mercantile Rd.,
Cleveland, OH 44122,
(216) 464-2211.

Inquiry 1139.

continued



After centuries of practice,
mankind perfects engineerin
calculations: MathCAD.

z z
Announcing MathCAD 2.5: 2 5 equations anywhere on the screen,
The Dawn of a New Age. E 2 add ;lex}t1 to su}ipoz'rt glour work, and
o 0 . . grap the results. cn prlnt yOur
o nlv;ltéﬁg:;ﬂ};lzﬁnms will call it, 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.

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.

No matter what kind of math you
do, MathCAD 2.5 has a solution

Standard Math Motation Matels Arithnetic . - gt "1 V.4 fOI' you. In faCt, lt,S USCd by over
2 ’ S B\ . . .
o s 1 \ ‘ (ORI H - » — \ 60,000 engineers and scientists,
? el : . : ; \ { including electrical, industrial, and
| dt = 0. 7971867812 i 8.222 » 9.812i] K ‘ . . . .
lz ] W a It.m ...m' ( ) , | | mechanical engincers, physicists,
[] 1.674 » p.084) . N v . o s
5 Fisbet Plottio rationSolvi ‘ o — Y biologists,and economists.
e 1 o , A But don’t take our word
e g e : for it; just ask the experts.

50w =k PC Magazine recently
Fied = 1 1 al \ N ™y described MathCAD as
. “everything you have ever

A March 4,
dreamed of in a mathemat- | 1989issuc.

MarhCAD 2.5 includes 3-D plotting, HPGL sketch

import, and PostScript output. ical toolbox.” g:s . 0; :gg
St O
And for Macintosh®
MathCAD is far and away the users, we present MathCAD 2.0,

best-selling math package in the
world. Because it lets you perform
engineering and scientific calcula-
tions in a way that’s faster, more
natural and less error-prone than
the way you’re doing them now-—
whether you’re using a scratchpad,
calculator, spreadsheet or program
that you wrote yourself.

And now we’ve made the best
even better. MathCAD 2.5 is a dra-
matically improved version that in-
cludes 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

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, a free
demo disk, or upgrade information,
dial 1-800-MATHCAD (in MA,
617-577-1017).

Available for IBM® compatibles
and Macintosh computers.

TM and @ signify manufacturer's trademark or
manufacturer’s registered trademark respectively.

MathCAD

MathSoft, Inc. Onc 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. PE
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WHAT’S NEW

Inexpensive Real-
Time TV for Your
Macintosh

he MicroTV II is a low-

priced NuBus card that
displays real-time TV (or any
other video source) in 128
levels of gray on a Mac 11
equipped with an 8-bit color
card and color monitor.

The video appears in your
window, complete with a re-
fresh rate of one-thirtieth of a
second. It makes your window
look like a black-and-white
TV, complete with “knobs”
for channel, volume, contrast
selection, and an on/off
switch. Software also lets you
copy and paste.

The board is cable-ready,
so you can plug the coaxial ca-
bling from your local cable
TV franchise directly into the
back of the card. Then the
108-channel tuner takes over,
manipulating composite and
direct audio/video inputs.

To extend the software that
makes use of the card, a devel-
oper’s toolkit contains Hy-
perCard and SuperCard exter-
nal commands, interfaces for
popular development systems,
technical information, sam-
ple applications with source
code, and MacApp object
libraries.

A Long and Happy
Life for Your AT
Battery

f you’ve ever had your

IBM AT’s battery suddenly
die, you know that once the
CMOS that stores your system
parameters loses data, your
computer is virtually useless.
A dead battery causes loss of
time/date, loss of drive setup
data, and mysterious soft-
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Price: $395.

Contact: Aapps Corp., 110
Pioneer Way, Mountain View,
CA 94041, (415) 961-4033.
Inquiry 1141.

Triple the Speed
of the Mac Il and lIx

D ayStar Digital plans to
speed up your Mac’s

CPU, bus, RAM access,
video performance, and
SCSlI-peripheral-based per-
formance with a line of
add-in boards.

To do this, the company is
starting with a line of accelera-
tor cards (for CPU speeds up
to five times faster) and is in-
troducing a proprietary bus
alternative that speeds up bus
transfers by a factor of three.
To run on the proprietary bus
or to default to the slower
NuBus, DayStar Digital’s new
RAM card doubles accessible
RAM. The company is also
developing video and SCSI
cards with NuBus and propri-
etary bus interfaces. Now in
beta testing, they are sched-
uled to be delivered before
the year’s end.

The Accelerator II and the
Accelerator IIx (for the Mac 11
and IIx) are based on Motor-
ola’s 68030 microprocessor.
They feature speeds of 25,

HARDWARE

ware and hardware errors. The
lithium batteries that most
ATs use are normally good for
a year or two, but they are
often difficult to purchase and
a challenge to replace.

With its bATPac, Rupp
Corp. offers the first recharge-
able backup battery for ATs
and compatibles.

The bATPac is a sealed

ADD-INS

33, 40, and 50 MHz and attain
zero-wait-state performance
by incorporating a 32K-byte
cache with 15-ns static

RAM. A Motorola 40-MHz
68882 math coprocessor is an
option with each accelerator.

To eliminate the NuBus
bottleneck, DayStar Digital’s
Extended CPU Interface
(XCI) backplane card features
33-MHz performance and
three proprietary slots. (An
XCl is included with every
accelerator board you pur-
chase.) The RAM card, with
a proprietary port and a default
port for NuBus, features
100-ns RAM, expandable to
16 megabytes.

Inside your Mac, the CPU
accelerator board fits horizon-
tally above the motherboard
and doesn’t use any of your six
NuBus slots. The XCI back-
plane is a half-width card that
fits across the front of your
system and plugs into both the
accelerator card and the front
ends of the proprietary RAM
card (and the video and SCSI
cards, when they’re available).
Price: 25/030 Accelerator
II/IIx, $2995; 33/030, $4995;
40/030, $5995; 50/030,
$6995.

Contact: DayStar Digital,
5556 Atlanta Hwy., Flowery
Branch, GA 30542, (404)
967-2077.

Inquiry 1144.

e OTHER

rechargeable battery with an
expected lifetime of at least
10 years, which will make it
last long after your computer
has become completely obso-
lete. It continually charges
while the system is on and can
keep the CMOS happy for at
least a year of power-down.
The unit measures 2% by
23% by 1 inch. You install it by
plugging it into your AT'’s in-
ternal battery connector. The
battery is charged using
power from a disk drive power

Put a Padlock
on Unpaid
Computers

o ne of the continuing
problems for computer
dealers who rent or lease sys-
“tems is what to do if clients
don’t make their payments.
Collecting money or repossess-
ing systems can be risky
business.

Genesys has come up with
a singular solution to the prob-
lem. Its uniquely named and
uniquely featured Click/Clock
is an add-in card for IBM
PCs and compatibles.

It automatically locks up a
system if a payment hasn’t
been received by a specific
date that is programmed into
the card.

Click/Clock operates inde-
pendently of both DOS and the
existing hardware, and it
even has a tamper-resistant
lock so that it can’t be re-
moved from the system. Since
the computer is completely
unusable once Click/Clock
locks it up, you can use the
customer’s own data as
collateral.

Price: $249.

Contact: Genesys, 2301 Lu-
cien Way, Suite 105, Maitland,
FL 32751, (407) 875-0101.
Inquiry 1143.

connector. It includes a Y-
connector, along with a Velcro
attachment for securing the
bATPac to the side of your
system’s power supply.
Price: $39.95.
Contact: Rupp Corp., 835
Madison Ave., New York, NY
10021, (212) 517-7775.
Inquiry 114S5.

continued



If You Want To Talk
Fast DBMS
Call 1-800-db RAIMA
And Start Screaming

You'll be scireaniing, all
right. db_VISTA III from
Raima Corporation
combines the flexibility of a .\'mSL
relational DBMS and the
lightning speed of the
network database model.

db_VISTA IIl 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, 0S§/2, MS-DOS, even
Macintosh. No royalties.

db_VISTA IIl is Fast. Using
benchmarks originated at PC Tech
Journal Laboratories, db_ VISTA
III measured 3 to 12 times faster
than the average relational
database! Call us and we’ll send
you the results.

and Multi-User available

Record & File lock
RAM resident

| LANs*:

3COM, Novell, Bunyan, Apple

Other environments are supported: ‘call for complete lisy

db_VISTAIIL ~

Database Development System

Relational and Network
Model Technology for
Programming Flexibility.
etrieve a record fast using the
relational keyed access miethod

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

| SQL Support with
KO M SQI.-based db_QUERY,
Ml b VISTA III's rela-
tional query and report writer.

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, Hewlett-
Packard, IBM, NASA...

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

Call 1-800
(That's 1-800-327

AN

RAIMA

CORPORATION

J Melex: 6503018237 MCIUW  FAX: (206,747-1991  Texas: (214) 231-3131  International Distributors
K19 Germany: 07127/5244  Switzecland: (mms”(u (0 n 1146092828  Benelux: 31(02159)46 814 Sweden: (013)124780 Imly:045/5847141 Norway: 47 244 88 55
Denmark: (2)887249  Singapore: 468 3888  Australiat (02) 959 5122 Japan: (034737432 Taiwan: (02)511 3277 Mexico: (83)573594  Central America: (506) 28 07 64
Caribbean: (809)834 4069 Colombin: 57 1 218 9245 Argentina: 54 1 313 S3702CWEr56 269643087 Uraguay: 92 1937 Brazil: (0192) 52 9770 © 1989
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Virtually anything. Logos or photos. Digits or
dingbats. Art or articles. A soda can. How can
you get them into your PC? You could play cut
and paste with the copier down the hall. Or
use your own, do-it-in-a-flash, hand-held
scanner. ScanMan.

Images. Select 1, 2, 3, or 400 d.p.i., then pop
any image up to 4" x 14" into a file for your
publishing program. Or into your Windows™
clipboard. Or use PaintShow Plus™included
with your ScanMan—for editing and coloring.

Text.Our Catchword™software converts
virtually any typeface into ASCI| files for your
word processor, desktop publisher, or spread-
sheet It reads horizontally or vertically, scans
words or numbers from 6 to 20 point, and
matches adjacently scanned columns perfectly.

Should you buy it? Once you've got it you'll
wonder what you did without it. And it’s only
$339* Backed by our Customer Satisfaction
Guarantee, and 7 Days-a-Week Support.

For information, call: 800-231-7717

In California:

800-552-8885 ER 5% SCANMAN [P '
In Europe: ++41 L PLUS ——

-21-869-96-56
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*For IBM PC and compatibles; includes Paintshow Plus. List price for the IBM
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WHAT’S NEW

Voice | Translates
from English to
Spanish

he Voice I system is a

small microprocessor-
based system that translates
spoken English into Spanish,
Advanced Products claims.
It’s built on a proprietary plat-
form with one 8-bit and two
16-bit microprocessors, and it
uses a proprietary operating
system.

Although it will operate as
a stand-alone unit, it also in-
cludes an RS-232C port for
personal computer connection.

The Voice I is primarily
designed to translate from En-
glish to other languages with
specially designed cassette-
size modules. The English to
Spanish module can translate
more than 35,000 phrases,
the company claims.

A second module, sched-
uled to ship this month, will
translate spoken English into
French. There’s also the Voice
Assistant module, a personal
information manager (with
calendar, daily scheduler,
phone list, and search capabili-
ties) based on voice recogni-
tion and natural-language
processing.

With a translation module,
the 3-pound, 8- by 7- by 3-inch
hand-held unit translates
phrases almost instantly. But
you have to speak slowly,
word by word. Your words are
also displayed on the 160- by
128-pixel LCD. The Voice I
will work if the input rate is
below 60 words per minute.

The basic system includes
4 megabytes of addressable
memory. There’s also an in-
ternal microphone and a
speaker, a microphone jack
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When you say, “l don’t speak Spanish,” the Voice I says, “No

hablo Espanol.”

for an external microphone and
headset, an external speaker
connector, a rechargeable bat-
tery, and an AC power
adapter.

Price: $2000; Voice Assis-
tant module, $300; English to
Spanish module, $300.
Contact: Advanced Products
& Technologies, Inc., 15444
Northeast 95th St., Red-
mond, WA 98052, (206)
883-8297.

Inquiry 1147.

And the Word
Became Code

ranklin Computer’s

Electronic Holy Bible in-
cludes a microprocessor, 1
megabyte of ROM, a tactile-
feedback QWERTY key-
board, a supertwist LCD, and
word processing-style soft-
ware. It is available in both

King James and Revised
Standard versions.

The NEC V20 micropro-
cessor allows the Bible-size,
notebook-computer-styled
device to almost instanta-
neously find specific text. If
you don’t know the exact spell-
ing of the word on which
you’re doing a search, you can
approximate the word
phonetically.

The screen always displays
the names of books of the
Bible, which you can select
with the cursor and access by
pressing Return. Above the
icons is room for four lines of
type, with nearly 40 charac-
ters in each line. Each charac-
ter cell has a resolution of 5
by 8 pixels.

Price: $299.

Contact: Franklin Com-
puter, 122 Burrs Rd., Mt.
Holly, NJ 08060, (609)
261-4800.

Inquiry 1148.

HP’s Spectrum
Analyzers Designed
Around PCs

H ewlett-Packard’s two
new spectrum analyzers
are PC-based instruments de-
signed to help engineers solve
mechanical-test, production-
test, and signal characteriza-
tion problems. Specifically,
they measure frequency re-
sponse functions, auto/cross
correlation, transient-time cap-
ture, one-third octave with
A-weighting, stimulus-
response testing, and order
tracking.

The two models, the HP
3567A and the 3566A, feature
two and six channels,
respectively.

You need at least a DOS-
based 80286 machine running
Microsoft Windows with
EGA graphics. Each analyzer
comes with a software
driver, and you connect the
fast Fourier transform mod-
ule on the spectrum analyzer
through cabling to your com-
puter’s serial port.

The software lets you ma-
nipulate up to 16 channels of
incoming data, eight on-
screen at a time. For measure-
ment automation, you can ac-
cess every automation feature
by programs written in a va-
riety of Microsoft-supported
programming languages.
Price: HP 3567A, $18,000;
HP 3566A, $22,000.
Contact: Hewlett-Packard
Co. Inquiries, 19310 Prune-
ridge Ave., Cupertino, CA
95014, (800) 752-0900.
Inquiry 1146.

continued



Okay.

You're using dBASE.
You'e trying to develop
a payroll application for
the entire company, and
youve just hit the wall.
So the first thing you do
i frya few workarounds,
then some more. And
ignore the fact that you
don't have any decent
back-up and recovery,
data integrity, database
security or multi-user
CONCUITency.

No big deal. Its only
the fate of the company,

your closest friends, and
their children.

dBASE® was the computing environment
of the 80s. Back before businesses became
dependent on LANs and multi-user
applications.

ORACLE is the computing environment
for the 90%. From the very beginning,
Professional ORACLE® was designed for
multi-user workgroup applications. lts SQL
architecture is built in (not tacked on like
dBASE) and includes all the fourth-genera-
tion development tools you need to develop
applications that run on over 80 different
platforms. And every major operating
system, even OS/2™

It’s so reliable, in fact, that over 47 of the
Fortune 50 rely on Professional ORACLE.

You can have Professional ORACLE for
$1,299. Or the Trial Version for $199.

And if, after 30 days, you're not happy
with it, return it for a full refund.

Call 1-800-ORACLE 1, Ext. 4956 to order.
And enter the computing environment of
the 90’.

ORACLE




WHAT'S NEW

Replace Cabling
Headaches with
Radio or Light

While there are few new
choices in LAN cabling, there
are now two cable-less net-
working solutions. Telesystems
SLW has a cellular radio
solution for NetWare-based
LANSs, and Photonics has an
infrared-based LocalTalk-
compatible transceiver.

he ARLAN 450 card

plugs into any IBM PC or
compatible and runs under
Novell NetWare. The wireless
two-thirds-length card uscs
cellular radio frequencies for
230-kbps data transmission
rates. It’s an 8-bit bus-based
version of Telesystems’ serial
product.

Telesystems recommends
that you use an ARLAN 450
(which has a built-in trans-
ceiver) at each of the nodes,
and an ARLAN 440 and its
separate transceiver, Model
010, at your file server. The
450 is the equivalent of the 440
with the 010, but by separat-
ing the transceiver, you don’t
have to locate your file server
in the physical middle of the
nodes. Both boards include
NetWare drivers.

You use unshielded or
shielded twisted-pair cable be-
tween the 440 in the file
server and the brick-size 010
transceiver. Distance is
limited to less than 2000 feet.

In an office environment
with physical barriers, Telesys-
tems recommends that you
link no more than 10 450-
based PCs in a radius of no
more than 250 feet from the
file server. In an open fac-
tory, the radius recommenda-
tion is 1500 feet. Or you can
use the transceivers as bridges,
as long as there’s a clear line
of sight, for transmission dis-
tances of up to 6 miles.

Using “spread spectrum”
radio technology with radio
output power of 1 W, there’s
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Each Photolink transceiver replaces a strand of LocalTalk cabling.

no need for an FCC license
to use the ARLAN card,
Telesystems reports.

Price: ARLAN 450, $1500;
ARLAN 440, $500; ARLAN
010, $2000.

Contact: Telesystems SLW,
Inc., 85 Scarsdale Rd., Suite
201, Don Mills, Ontario,
Canada M3B 2R2, (416)
441-9966.

Inquiry 1149.

M eanwhile, Photolink
uses beams of invisible
infrared light, reflected off
the ceiling, to communicate
between Macintosh com-
puters. Photonics says that re-
placing cables with infrared
light increases flexibility, low-
ers costs, and even improves
security. The company is also
working on a version that
provides serial communications
between terminals and hosts.

A Photolink installation
consists of individual trans-
ceiver units mounted on top
of office partitions and point-
ing toward a common spot on
the ceiling. Each wedge-
shaped unit, about the size of
a telephone, can support up to
four Macs, which plug in via
phone cables connected to the
LocalTalk network port.

Photolink is effective in an
unobstructed area of roughly
70 feet in diameter, the com-
pany says. The ceiling does not
have to be specially pre-
pared; Photonics says the sys-
tem will work on everything
from acoustical tile to dark oak
beams.

AppleTalk networks run at
about 230 kbps, as does Photo-
link, although Photonics
claims that the current units
are capable of running at 1
Mbps. The company plans a 4-
Mbps Token Ring model for
1990 and a 10-Mbps Ethernet

version for 1991.

Price: Transceiver, $995.
Contact: Photonics Corp.,
200 East Hacienda Ave.,
Campbell, CA 95008, (408)
370-3033.

Inquiry 1150.

Ready, Set,
Network

R eadyNet might be for
you if you want a simple,

low-cost LAN for your home
or small business. It’s an un-
shielded twisted-pair-based
(telephone wiring), bus-based
network with XT- and AT-
compatible adapter boards and
CSMA collision avoidance.
The data rate is 1 Mbps.

The start-up kit includes

. two boards, 50 feet of cabling

with RJ-11 connectors on
each end, and software drivers
that configure the two-node
basic network. You purchase
each add-on node in a kit that
includes a separate card, ca-
bling, and a software driver.
The primary server requires
184K bytes of RAM; each
node requires 60K bytes.
ReadyNet has an automatic
preconfigured connection fea-
ture and provides basic func-
tions, such as messaging, file
transfer, and printer spool-
ing. There’s also a remote-con-
trol “virtual console” func-
tion that lets one person at one
ReadyNet PC control another
person’s application.
ReadyNet supports up to
24 PCs at distances of up to
1000 feet from the primary
server. The network operating
system was designed for this
network and is therefore
proprietary.
Price: Start-up kit, $499;
each add-on, $249.
Contact: Corvus Systems,
Inc., 160 Great Oaks Blvd.,
San Jose, CA 95119, (408)
281-4100.
Inquiry 1152.

continued




HeresHow We Protect
‘ Profits Better.

Your Sottwae

L

Well Never Jell.

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.
And what this means is that your engineering
time and money won't be wasted reinventing
protection schemes.

We offer two high security products for
copy control: the KEY and the MEMORY KEY.”

Our protection devices can also be used for
serialization techniques, software leasing,

\Q MICROPHAR

Encrypted routines
provide the highest
degree of security

No
batteries
to fail or
replace

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

modular software management, creative revenue collection,
demo control and a path for future upgrades.

The information stored in the MEMORY KEY can be conve-
niently reprogrammed by your application software or at the end
user’s site via software disk or modem.

All our products attach conveniently to the
printer port, are transparent and allow for
unlimited back up copies.

For serious software protection, call now.
And start protecting your profits.

Hands down, we’re better.

Custom hardware
and software for
each developer

No pro-
gramming
adapters
necessary

Over 55 Iaqguages S I
supported in DOS, MARKETING, INC.
XENIX and 08/2

1'800'843‘04 1 3 Se Habla Espanol

In the Americas and the Pacific: ProTech, 9600-] Southern Pines Blvd. Charlotte, NC 28217
Tel: 704-523-9500 Fax: 704-523-7651 Hours: Mon-Thurs: 8:30-7:00 ET, Fri: 8:30-5:30 ET
FOR A DEMONSTRATION PACKAGE OR ADDITIONAL INFORMATION, PLEASE WRITE OR CALL.

For Americas & Pacific circle 212 on Reader Service Card

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, UK. & W. Germany.

For Europe circle 211 on Reader Service Card




COBOL LANGUAGE

LN

LIST OURS

WE'LL MATCH NATIONALLY ADVERTISED PRICES.

LIST OURS

386 PRODUCTS
386 ASM/LINK
386/VMM

386MAX

386MAX PROFESSIONAL
C Network Compiler/386
DESQview 386

Lahey F77L-EM/32

NDP FORTRAN-386
Paradox/386

VM/386

VM/386 Multi-User
VM/386 NetPak
VMOS/3

ADA LANUGUAGE
IntegrAda
Janus/Ada Compiler
Janus/Ada Options Kit
Meridian:
AdaGraduate
AdaStudent
AdaTutor
AdaVantage Developer's Kit
AdaVantage PC ProtpeDev Kit

ASSEMBLY LANGUAGE
Advantage Disassembler

MS Macro Assembler

OPTASM

Sourcer w/ BIOS source

Turbo Assembler/Debugger
Visible Computer: 80286

BASIC LANGUAGE
dbALiB

GraphPak Professional
MS BASIC/6.0

P.D.Q.

ProBas

ProScreen

QuickBASIC
Quick-Comm

QuickPak Professional
QuickWindows Advanced
True BASIC

Turbo Basic

C COMPILERS

C Network Compiler
Lattice C 6.0
Microsoft C

MS QuickC

MS QuickC w/ Mouse
MS QuickC w/ QuickAssembler
Turbo C

Turbo C Professional
WATCOM C 7.0
Zortech C

C++
Guidelines C++
M++
Zortech C++

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

495
295

75
129
995
190
895
595
895
245
895
150

99

795
300
500

495
50
150
1095
1780

295
150
125
140
150
100

435
239

66
799
169
795
625
209
759
129

LIST OURS

C-COMMUNICATIONS
Breakout Il 125 99
C Asynch Manager 3.0 189 139
Essential Communications 249 199
Greenleaf Comm. Library 299 209
Greenleaf ViewComm 559 475
Lattice Communication Library 250 209
C-FILE MANAGEMENT
Btrieve 245 185
Btrieve for DOS 3.1 Networks 595 459
CBTREE 159 135
C Index + {Microsoft C) 195 179
C Index + (Turbo C) 99 89
C-ISAM 225 209
Codebase IV 295 219
c-tree 395 318

d-tree 495 395

r-iree 295 241
CcQL 225 199

w/ PASS 395 339
dBC Il 250 219
dBC Il Plus 500 439
db_FILE Bundle 295 249
Essential B-Tree 99 89
pBase 149 135
XQL 795 599
Xtrieve PLUS 595 459
C-GENERAL LIBRARIES
C TOOLS PLUY/6.0 149 109
C Utility Library 199 159
Greenleaf Functions 229 165
Greenleaf SuperFunctions 299 209
Turbo C TOOLY/2.0 149 115
C SCREENS
C-Worthy w/ forms and source 495 CALL
Facelt 99 89
Greenleaf DataWindows 395 279
JAM 595 529
Panel Plus 495 395
Vermont Views 395

w/ source code 790 CALL
Vitamin C 225 165

VC Screen 149 125
Viib 149 129
C-SOURCE ANALYSIS
AutoFlow-C 299 269
C/Analyst 150 135
Clear + 200 169
C:Lines/C:Tree 80 75
Codan 395 359
C-UTILITIES/OTHER
Code Master v. 2 289 259
Csource 395 359
C-Terp 300 219
Heap Expander 80 70
JAKE 495 429
Norton Guides for C 100 65
PC-lint 139 105
PRO-C 675 569
TimeSlicer 295 279

w/source 1000 899
Vmem/C 189 169

Micro Focus:
COBOW/2 w/ Toolset 1800
COBOW2 Toolset 900
Personal COBOL 149
MS COBOL 900
Realia COBOL 995
w/ RealMFNLJ 1 145
SCREENIO

DATABASE DEVEI.OPMENT

Clarion 2.0
Clipper 5.0 695
dBASE IV 795
dGE 195
FoxBASE+ 395
Magic PC 299
Paradox 3.0 725
R&R Report Writer 150
w/ Clipper/ FoxBASE module 200
R&R Code Generator 150
SilverCamm Lihrary 2.0 189
Tom Rettig’s Library 100
DEBUGGERS
386 DEBUG 195
Multiscope 299
Periscope II-X 145
Periscope |V/16 MHz 1995
Periscope 1V/20 MHz 2295
Periscope 1V/25 MHz 2595
Sherlock 195
Soft Probe II/TX 395
VM Debug 99
EDITORS
BRIEF 195
Epsilon 195
KEDIT 40 150
MKS Vi 149
Norton Editor 75
SLICK Editor 195
SPF/PC 245
VEDIT 69
VEDIT PLUS 185
FORTRAN LANGUAGE
Grafmatic 135
Lahey F77L 595
Lahey Personal FORTRAN 77 95
MS FORTRAN 450
Plotmatic 135
Printmatic 135
RM/FORTRAN 595
GRAPHICS LIBRARIES
Baby Driver 250
Essential Graphics 299
Font-Tools 150
Graf-Text 89
GraphiC 5.0 395
Graphics-MENU 195
GSS Graphics Devel. Toolkit 595
HALO 395
HALO Window Toolkit 595
Icon-Tools/Plus 150
MetaWindow 195
FontWindow 95
Menuet 250
PCX Effects 99
PCX Programmer’s Toolkit 195
PCX Text 99
XVT 595

LANGUAGE DEVELOPERS
LALR 99

MKS LEX & YACC 249
PCYACC Professional 395
LINKERS/LIBRARIANS
Plink8hplus 495
PolyLibrarian It 149
TLink 195
MODULA-2
LOGITECH Modula-2:
Compiler Pack 99
Development System 249
Repertoire 149
Solid B+ Toolkit 100
TopSpeed Modula-2:
B-Tree Toolkit 80
Communications Toolkit 80
Compiler Kit 100
DOS 3-Pack 200
TechKit 60
vID 60
0Ss/2 TOOLS
Brief 195
Btrieve 595
Greenleaf DataWindows 395
HALO 695
MKS RCS 395
MKS Toolkit V3.1 495
MS OS/2 Present. Mgr. Toolkit 500
MS OS$/2 Present. Mgr. Softset 150
Paradox O$/2 725
Topspeed Modula-2 195
Vitamin C 345

World Radio Histol

LIST OURS
PASCAL LANGUAGE
Asynch PLUS 149 115
B-tree Filer 125 99
MS QuickPASCAL 99 69
Obiject Professional 150 119
Power Screen 1.1 149 115
Power Tools PLUS/5.0 149 115
Turho Analyst 9 79
TurboMAGIC 199 179
Turbo Pascal 5.5 150 99
Turbo Pascal 5.5 Professional 250 169
Turbo-Plus 5.5 150 129
Turbo Professional 5.0 125 9%9
PROTOTYPING
Dan Bricklin’s Demo Il 195 179
Instant Replay IlI 150 135
Show Partner F/X 350 319

SMALLTALK LANGUAGE

Smalltalk-80 (386) 595 535
Smalltalk/V 100 85
Goodies Libraries 50 45
Smalltalk/V 286 200 169
Smalltatk/vV PM CALL CALL
UTILITIES
1 DIR Plus 95 75
Copy Il PC 40 35
Copy Il PC Option Board 159 139
Disk Technician Advanced 190 159
Disk Technician Plus 130 109
Dr. Switch 60 55
Fast! 99 89
FASTBACK Plus 189 159
hTest:hFormat 90 80
Lotus Magellan 195 CALL
MACE GOLD 149 129
MKS l6olkit 43 209
Norton Utilities 100 65
Norton Utilities Advanced 150 105
PC Fullback 70 59
PC/Tools Deluxe 129 B9
Spinrite 59 49
Vfeature Deluxe 120 109
vV OPT 60 55
XENOCOPY-PC 80 70
XTreePro 129 109
VERSION CONTROL SYS.
MKS Make 149 129
MKS RCS 189 159
Personal PVCS 149 125
PolyMake 149 125
Professional PVCS 395 335
Seid] Version Manager 300 269
TLIB 100 90
5 Station LAN 300 259
WINDOWS (MS) TOOLS
Actor 495 429
CaseW 795 759
C-Talk/Views 450 375
dBFasyWindows 249 229
MS Windows Development Kit 500 349
Whitewater Resource Toolkit 195 169
WinTrieve 395 339
NEW RELEASES
WinTrieve”
Microsoft* Windows-based file
management system for ication
rammers using € or Actor.
inTiieve efficiently manoges large
amounts of information by storing data
records on disk in indexed sequential
access method (ISAM) files.
List; $395 Ours: $339
MKS TOOLKIT V3.1
Excellent for learning UNIX! New 260
page users guide in cludes an overview
to mlmduce mwims to ﬁen«al
nds. Contains full MKS AWK,

up the conl
needs. 15 new utilities

List: $249 Ours: $209

SMALLTALK/V PM
F"'}',hi":’b the power of the jndusttv‘s

with the richniess of Presentation

application developer an extremel

r&pomive environment with whicn
to work. Source code compatibil

wllh Dimulk s other Smalltalk

List: CALL Ours: CALL

K:é"m'n:,w Vi mmmt:! i:«v.-w install
and . con fams mal easy o set
m:ion that best suits your

Manager. Fully compiled, giving a PM




Special of the Month:
NOVELL

The Novell C Network Compiler gives
you a direct 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 October
29 and save $95 on the purchase of any
other software that we carry!
CALL FOR DETAILS!!
LIST OURS
ADDITIONAL PRODUCTS
Baler Spreadsheet Compiler 495 459
EasyFlow, Interactive 150 125
Inside! 125 109
Logic Gem 198 179
Matrix Layout 150 129
muLISP-87 Interpreter 300 219
Opt-Tech Sort 149 129
Paginate 100 89
PCfFarth & 250 225
PC Metric 199 185
PC Scheme 95 79
Personal Rexx 150 129
Source Print 99 89
Tree Diagrammer 99 89
UNIX SOFTWARE
Aspen Korn Shell 145 109
Basmark QuickBASIC 695 629
Cpsilon 195 159
Interactive 386/1X 1095 989
PRO-C 1835 1559
SCO XENIX 386 Complete Sys. 1595 1355
for PS/2 1695 1439
SCO XENIX 386 Oper. Sys. 695 589
Terminal Control 995 879
VPIX 386 Unlimited 995 845
BLAISE
Asynch Plus 149 115
C Asynch Manager 3.0 189 139
C Tools Plus/ 6.0 149 109
Exec 95 75
KeyPilot 50 39
Power Screen 1.1 149 115
Power Search 149 115
Power Tools Plus/ 5.0 149 115
Turbo C Tools/ 2.0 149 115
BORLAND
Paradox 3.0 725 509
SideKick Plus 200 139
Sprint 200 139
Turbo Assembler/Debugger 150 105
Turbo Basic 100 69
Turbo C 2.0 150 105
Turbo C 2.0 Professional 250 175
Turbo Pascal $.0 150 99
Turbo Pascal 5.0 Professional 250 169
Turbo Prolog 150 105
Turbo Prolog Toolbox 100 69
GREENLEAF
Greenleaf Bus. MathLib 39S 279
Greenleaf Comm. Library 299 209
Greenleaf DataWindows 395 279
Greenleaf Functions 229 165
Greenleaf MakeForm 125 95
Greenleaf SuperFunctions 299 209
Greenleaf ViewComm SS9 475
MEDIA CYBERNETICS
Dr. HALO It 140 101
HALO 395 279
HALO for MS Developers S9S 419
HALO for OS/2 695 489
HALO for two languages 545 389

HALO Programmer's Workbook 80 59

HALO Window Toolkit S95 419
MICROSOFT
MS BASIC/6.0 295 209
MS C 450 299
MS COBOL 900 629
MS Excel 495 299
MS FORTRAN 450 299
MS Macro Assembler 150 105
MS Mouse Bus or Serial

w/ EasyCAD 175 125

w/ Paintbrush & Mouse Menus 150 105

w/ Paintbrush & Windows 200 139
MS OS/2 Present. Mgr. Toolkit 500 349
MS O5/2 Softset 150 105
MS Pascal 300 209
MS QuickBASIC 4.5 99 69
MS QuickC 2.0 99 69

MS QuickPASCAL

MS Sort

MS Windows

MS Windows/386

MS Windows Development Kit
MS Word 5.0

MORTICE KERN SYSTEMS

MKS Awk

MKS Lex and Yacc

MKS Make

MKS Make for OS/2

MKS Programming Platform
MKS RCS

MKS RCS for O5/2

MKS SoftQuad Publishing Sys.
MKS Software Mgmt. Team
MKS Toolkit V3.1

MKS Toolkit V3.1 for OS/2
MKS Vi

MKS Vi for 05/2

NOVELL

Btrieve Single-User

Btrieve for DOS 3.1 Networks
Btrieve for O5/2

Btrieve for XENIX

C Netwaork Compiler

C Network 386 Compiler
NetWare C Interface for DOS
NetWare MHS

NetWare MHS Interface Guide
NetWare RPC

NetWare RPC for O5/2
NetWare SQL

NetWare System Calls for DOS
xQl

Xtrieve PLUS

Xtrieve PLUS for OS/2

POLYTRON
Personal PVCS
Plink86plus
PolyAWK
PolyDoc
PolyLibrarian
PolyMake
PolyXRef
Professional PVCS

RAIMA

db_FILE Bundle (Single User)
db_FILE Bundle (Multi-User)
WKS Library

SOUTH MOUNTAIN
Breakout-It

C Utitity Library

Essential B-Tree (w/ source)
Essential Communications 3.0
Essential Graphics

Hold Everything (w/ source)
Resident_C (w/ source}
ScreenStar (w/ source)

WHITEWATER GROUP
Actor

Language Extensions |
Whitewater Resource Toolkit
WinTrieve

LIST OURS

99 69
195 139

99 69
195 136
500 349
450 285

99 85
249 209
149 129
249 209
665 565
189 159
395 335
495 469
299 255
249 209
495 419
149 129
199 169
245 185
595 459
595 459
595 459
635 539
995 799
295 239
100 79
145 129
950 759
1750 1399
S95 459
195 159
795 599
595 459
595 459
149 125
495 419

99 85
199 169

99 85
149 125

99 85
39S 335
595 509
295 249
195 165
125 99
199 159

9 79
249 199
299 239
129 109
198 159
198 159
495 429

9 85
195 169
395 339

PROGRAMMER'S POLICIES

Phone Orders

Hours 9 AM-7 PM EST. We accept
MasterCard, Visa, American Express.
Include $4.00 per item for shippin
and handling. All shipments by UPS
ground. Rush service available.

Mail Orders

POs by mail or fax are welcome.

Please include phone number.

International Service

Phone number required with order.

Call or fax for additional
information.

Dealers and Corporate Accounts

Call for information.
Unbeatable Prices

We'll match nationally advertised
prices. (Subject to same terms and

conditions.)
Return Policy

30-day no-hassle return policy. Some
manufacturer’s products cannot be
returned once disk seals are broken.

Circle 210 on Reader Service Card

Turbo Pascal 5.5

Borland's Turbo Pascal, the world-standard Pascal compiler with more than
one million copies in use, has added object-oriented programming to its
newest release, version 5.5. Borland
combined the simplicity of Apples's
Object Pascal language with the power
and efficiency of C++ to create Turbo
Pascal 5.5. With Turbo Pascal objects,
your code will be compact, flexible and
reusable. And it will be easier to extend
and maintain.

Turbo Pascal 5.5: $99

Turbo Pascal Professional 5.5
(with Turbo Debugger): $169

BORLAND

Whitewater Resource Toolkit™

The Whitewater Microsoft” Windows
Resource Toolkit is a Resource Editor-NEW!

- r . .
Ef,“éggnsﬁée ::dedlto Special Price: $169
managing Windows
resources such as
menus and dialog
boxes. Application
developers and
system integrators
use the Whitewater
Resource Toolkit
for designing or
customizing an
application's look
and feel.

The toolkit is an
integrated set of seven
interactive editors to
create dialog boxes,
menus, Lolor biumaps,
cursors, icons, strings
and accelerators.

With it, you can
manage resources for
any new or existing
Windows program
written in C or Actor.
The Windows SDK and

# resource compiler are
not required.

C TOOLS PLUS/6.0
New from Blaise Computing

Filled with many advanced routines for
{ developing high-powered Microsoft C
applications, including: virtual, stackable
menus and windows with full mouse support;
multiple virtual pop-up help screens;
functions for writing interrupt service
routines, creating pop-up memory resident
applications, and much more.
C TOOLS PLUS includes all source code,
complete sample programs, and an online
database compatible with the QuickC Advisor.

Special Price: $109

db_FILE™ Bundle

db_FILE combines relational B-tree indexing and
network model database technology assuring
flexibility and optimum performance. Both
access methods may be used independently or in
combination for real power. db_FILE is written in
C. Your db_FiLE applications will be portable to
most C language environments.

Special offer: Buy db_FILE now at our low
special price and you will also receive complete
C source code and db_RETRIEVE, the SQL-based
Query and Report Writer.

Single User: $249 (Valued at $1,780)

@ TheWhitewater Group

BLAISE COMPUTING INC.

RAIMA™®

CORPORATION

Multi-User: $509 (Valued at $2,890)

Fax: 201-389-9227
Call or Write for Latest Free Catalog!

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

1-800-445-78%9)

A Division of Voy. §er Software Corp :
1163 Shrewsbury Ave., Shrewsbury, NJ 07702




WHAT’S NEW

Outfit
Your PC for ISDN

f you’re an IBM PC user

who wants ISDN capabili-
ties, the PC? is an economi-
cal board/software package
that provides full 144-kbps
connectivity through all three
ISDN channels.

Like most other ISDN
products for personal com-
puters, it’s compatible only
with AT&T’s SESS central
office computer switch. For
simultaneous voice and data,
it uses a coprocessor, an
80C188, and TSR software on
top of DOS. Memory re-
quirements are 242K bytes
with standard RAM.

PC? features seven appli-
cations, including an optional
Screen Share package that
lets two people simultaneously
work on the same PC appli-
cation from two different
locations.

The Vadis system software
provides ISDN connectivity
through the built-in transpar-
ent DOS- or NetBIOS-based
remote file access/file shar-
ing system or through the on-
board serial port emulation,
with or without an AT modem
command-set interpreter.

The Voice Call Manager
initially helps you place a
voice-based call to anyone on
your phone list database. It
also gives you a help screen
for all 64 ISDN telephone
voice features.

The Data Call Manager
helps you place a data-only call
to another ISDN device, with
up to 16 “terminal profiles”
selectable by name, and it
lets you perform a file transfer
in the background. It also lets
you talk to others through an
interactive conferencing
system.

An E-mail function lets
you send and receive messages
between PC2 devices and
through established public or
host-based E-mail systems.
The Desktop Calendar is simi-
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PC? links up to seven ISDN applications to your phone and your
DOS computer, including screen sharing.

lar to most calendars in per-
sonal information management
software, including an audi-
ble signal for reminders.

The Script Processing
function gives you information
on the people calling you be-
fore you pick up the phone,
but only if they’re on another
PC? device.

Price: $1180; Screen Share,
$125.

Contact: Vadis, Inc., 2201
Waterview Pkwy., Suite 1200,
Richardson, TX 75080, (214)
690-2481.

Inquiry 1153.

LAN RAM
Saver for NetWare

ANSpace, from Lan

Systems, is a RAM saver
for NetWare 286. It takes the
NetWare drivers (Net3 or
Netd) out of conventional
memory and puts them into
extended memory, saving
35K bytes of RAM.

LANSpace also allows you

to load and unload NetBIOS
without rebooting, for an ad-
ditional savings of 21K bytes of
RAM, the company claims.
Price: $495 per server.
Contact: LAN Systems,
Inc., 599 Broadway, 11th
Floor, New York, NY 10012,
(800) 827-5267.
Inquiry 1151.

Crosstalk
Now Appearing
in Windows

rosstalk, one of the

most popular communica-
tions packages for the IBM
PC, has moved over to Micro-
soft’s Windows environment.

One of the main features of
the program is its support of
the Dynamic Data Exchange
facility of Windows. This
allows Crosstalk to import
and export data easily to and
from other Windows applica-
tions, such as Microsoft’s
Excel spreadsheet program.
Digital Communications Asso-
ciates reports that an Excel
macro can automatically call a
remote database, download a
small list of stock prices, and
graph the results.

Like other Windows pack-
ages, Crosstalk makes full use
of pull-down menus and
other user-friendly features. If
you select a certain item
from a menu with a mouse,
Crosstalk will echo that item
back to the host system.

The new Crosstalk is com-
patible with the script language
of Crosstalk Mark IV.

Price: $195.

Contact: Digital Communi-
cations Associates, 1000 Hol-
comb Woods Pkwy., Suite
440, Roswell, GA 30076,
(404) 998-3998.

Inquiry 1154,

Proteon Offers
Unshielded Support
for Token Rings

he company that intro-
duced the first token-pass-
ing ring LAN in 1981 is now
the first to ship unshielded
twisted-pair wiring support
for 4-, 10-, and 16-Mbps
token-ring networks.

Support for 16-Mbps
token ring over unshielded and
shielded twisted-pair cabling
lets Proteon take advantage of
inexpensive, readily available
wiring. Unshielded twisted-
pair wiring is used by AT&T
for Private Branch Exchange
installations.

The key to Proteon’s sup-
port for unshielded twisted-
pair wiring is a new multi-
access unit called the Series 70
Intelligent Wire Center. The
p7202 modular hub supports
the 4- and 16-Mbps data
transmission rates afforded by
IBM’s 802.5-compliant
Token Ring solution, as well as
the 10-Mbps data rates sup-
ported by Proteon’s eight-
year-old proprietary network-
ing hardware.

Electromagnetic interfer-
ence problems, Proteon says,
have been solved with passive
filtering at both ends of the
cable. Each multi-access unit
supports a cabling distance of
279 feet.

If you prefer IBM’s wiring
scheme and shielded twisted-
pair media, Proteon offers
the Series 70 p7201 modular
hub. For the same price as
the p7202, it supports 4- and
16-Mbps token rings, but not
Proteon’s proprietary 10-
Mbps token ring.

Price: $1295, not including
token ring PC boards.
Contact: Proteon, Inc., Two
Technology Dr., West-
borough, MA 01581, (508)
898-2800.

Inquiry 1155.

continued
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“§CO Sets UNIX Standard for PCs."
—COMPUTER DEALE] 4

First, they built the
Id's standard.

) one else had.

And that was |ust e
_ the beginning.

w [ 1 | W

THE SANTA CRUZ OPERATION, INC. PRESENTS

UNIX NOW!

THE SCO LEGEND CONTINUES

AN SCO ™ PRODUCTION woxuosm assocwow wis MICROSQFT CORPORATION auo AT&T « SCO's BLOCKBUSTER 3.2 RELEASE o UNIX“ SYSTEM /388 i ISA, EISA, e MCA SYSTEMS “UNIX NOW!”
awmng FIPS POSIX"™ « X/OPEN“ + C2 TRUSTED SECURMTY « MICROSOFT*C, MASM, svo CODEVIEW®
wnns ATRT FILE SYSTEM SWITCH, STREAMS, SHARED LIBRARIES, PCC, o SOB « BERKELEY SELECT - 00S, 05/2 sus XENIX“CROSS-DEVELOPMENT - COMPUTER GRAPHICS INTERFACE
ONLINE MANUALS - EXTENSIBLE CONSOLE, MOUSE, o SCS) ORIVERS « ALL SCO XENIX FEATURES weuonc MULTISCREEN, SERIAL CONSOLE, we AUTOMATIC POWER FAIL RECOVERY
sowsanics AUTOMATIC INSTALLATION » ACER“FAST FILE SYSTEM + TRANSPARENT 00S FILE SYSTEM « DEVICE ORIVER WRITER'S GUIDE (witk ANNOTATED SAMPLE SOURCE COOE
SYSAOM SHELL ssw ASY-10-ust svstem MANAGER * MULTIPLE GROUPS, JOB CONTROL, s RELIABLE SIGNALS scin: Fis posix Extenstons « MMOF I ssint MAIL DELIVERY AGENT
srrosccast SCO ERQFF™ « SCO MULTIVIEW ™ < SCO XSIGHT™ xwanoow svstem ~ « SCO NES™ « SCO TCP/IP - SCO VP/ix™ < SCO uniPATH ™ SNA-3270
rus HUNOREQS o SUPPORTED PERIPHERALS wemne TERMINALS, PRINTERS, SERIAL CARQS, TAPE ORIVES, awo STS0G, RLL, ESDI, s SCSI CONTROLLERS
rus THOUSANDS o PROVEN APPLICATIONS SUPPORTED EXCLUSIVELY ox SCO SYSTEM V' wcuome THE SCO PORTFOLIO ™ FAMILY, SCO FoxBASE -+, MICROSOFT WORD, s
PRODUCKD. DEVELOPHD, AND DIRECKD BY IH[ SANIA [:HUZ []P[HA“[]N, |N[: "UN|X“ IHAD[MAHK CONFORMANCE SPECIHTATION BY AI&I
NOMINATED FOR MOST OPEN-SYSTEM STANDARDS! % EASIEST-TO-USE UNIX SYSTEM! % FASTEST 386/486 UNIX SYSTEM!  BEST XENIX COMPATIBILITY!

MOST APPLICATIONS SUPPORTED! % MOST PERIPHERALS SUPPORTED! # MOST COMPLETE DEVELOPMENT SYSTEM! % BEST INTERNATIONALIZATION!
| BEST UNIX SYSTEM DOCUMENTATION! % BEST SUPPORT! % BEST TRAINING!  BEST WORLDWIDE DISTRIBUTION! % MOST WORLDWIDE OEM SUPPORT!

'OS [OPEN SYSTEM S( Ogﬁ | oren
RECDMMENDED FOR AUDIENCES DESKTOP.
L WITH STANDARDS THE SANTA CRUZ OPERATION SASED AIRCO HLGToT e

$CO. the SCO logo. MulnScreen. SCO Multiview. SCO Porttolho, Open Deskiop, and Ihe Dpen Deskiop logo are trademarks of The Santa Cruz Operation. inc *UNIXisar egistered trademark ol ATAT u nmeUSA and other countnes « POSIX 15 a trademark of The Inshitute ol
Electncal ang Etectronics Engineers (IEEE) « X/Open is a registered trademark ot X/0pen Company Ltd = Microsoft CodeView, ang XENIX are

g ol Microsoft C g Busmess Machines
Corporation « Acer s a registered trademark of Acer Internatonal « Eroll1s a trademark of Elan Computer Graup Inc = Xsight s a registered trademark of Locus Compuning Corporation « X Window Syslem 52 Institute of Te *NFS1s
atrademark of Sun Micrasystems. Inc « VP/ixisa of Phoenix Ltd and Systems Ci *uniPATH s 2 of Pathway Design. Inc. » FoxBASE+ 15 a trademark of & Fox Sollwa:e Inc « AutuCAD 15 aieqisiered trademark ol
Autodesk. nc

MCMLXXXIX The Santa Cruz Operation, Inc. All Rights Reserved The Santa Cruz Operation, Inc . 400 Encinal Street, P 0. Box 1900, Santa Cruz. Califorma 95061 USA  The Santa Cruz Operation Ltd.. Croxley Centre, Malters Lane. Wattord WO1 8YN. Great Bntain
+44(0)923 816344, FAX +44{0)923 B17781. TELEX 917372 SCOLON G

NOW SHOWING AT AUTHORIZED SCO RESELLERS! (800) SCO-UNIX (726-8649)

[J]] OPEN | WORLDWIDE TECHNICAL SEMINARS FOR DEVELOPERS X (14584227
DESKTOP, CALL SCO'S OPEN DESKTOP™ SEMINAR HOTLINE TODAY! | EMalL;
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WHAT'S NEW

SUFI WARLE e

PROGRAMMING

Find the Bugs
in OS/2 Code

ogitech’s MultiScope

Debugger is designed spe-
cifically for those of you at-
tempting to cope with the
slings and arrows of OS/2 de-
velopment. It offers run-time
and postmortem debugging
options. The run-time debug-
ger controls execution with a
set of control features and step-
ping commands. The post-
mortem debugger captures the
program execution state of an
application running outside the
debugger at the time of the
crash. You can then examine
the resulting dump file to
find the program crash
condition.

The debugger uses multi-
ple overlapping windows to
display up to 13 different
program views simultaneously.
You can create custom con-
figurations of source, assem-
bly, data, register, memory,
module, breakpoint, watch-
point, graphical data,
threads, call chain, log, and
output views. MultiScope
also includes complete support
for debugging threads, dy-
namic link libraries, and child
processes.

One of the program’s
unique features is a specialized
data display that shows com-
plex data structures in a graph-
ical form. MultiScope is
compatible with any language
that generates standard
CodeView OS/2 debugging in-
formation, including Logi-
tech Modula OS/2, Microsoft
C, and IBM C/2. It works in
0OS/2 text mode and under Pre-
sentation Manager.

Price: $299.

Contact: Logitech, Inc.,

6505 Kaiser Dr., Fremont, CA
94555, (415) 795-8500.
Inquiry 1102.
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Developed with 0S/2 for 0S/2, MultiScope works under
Presentation Manager and in text mode.

Express C Compiler
for 0S/2, DOS

he TopSpeed C Profes-

sional Edition compilers
automatically create dynamic
link libraries and support
Microsoft Windows and the
0OS/2 Presentation Manager.
The Jensen & Partners Inter-
national (JPI) compiler is based
on an optimized code genera-
tor that lets you integrate rou-
tines from multiple languages
into a single application.

The code generator auto-
matically detects the type of
source code in each window,
calls the appropriate compiler,
and links the routines. It pro-
vides a common run-time li-
brary and consistent memory
allocation routines for all the
JPI language implementa-
tions (currently, Modula II,
C, and Assembler),

The Professional Editions
include start-up assembler
code, full source code to li-
braries, and a watch utility for
viewing any selection of DOS
calls.

The TopSpeed C compiler
includes a Make facility that
automatically updates and
maintains file dependencies. It
is fully ANSI-compatible.
The company hopes to ship a
C++ compiler early next
year, and an Ada compiler is
under development.

Price: Standard Edition (in-
cludes debugger and com-
piler), $199; DOS Profes-
sional Edition, $395; OS/2
Professional Edition, $495.
Contact: Jensen & Partners
International, 1101 San
Antonio Rd., Suite 301,
Mountain View, CA 94043,
(800) 543-5202 or (415)
967-3200.

Inquiry 1103.

Search Engine
Zeros in on
String Patterns

laise Computing says
that Power Search, a li-
brary of C functions, uses a
new technology to execute fast
searches for strings or ex-
pressions in DOS- and OS/2-
based applications. It gener-
ates and executes custom
machine code that's opti-
mized for a specific pattern.
Power Search matches
both ordinary strings and
regular characters. Strings
can include metacharacters
that represent common char-
acter classes, such as digits
or lowercase letters.
The package includes pre-
compiled libraries for Micro-

soft C, QuickC, and Borland
Turbo C. For Microsoft C, it
includes libraries for generat-
ing bound applications that run
under both DOS and OS/2.
Price: $149.

Contact: Blaise Computing,
2560 Ninth St., Suite 316,
Berkeley, CA 94710, (415)
540-5441.

Inquiry 1104.

Zap Your Apps
into PROMS

f you need to turn an IBM

PC into a diskless stand-
alone workstation or protect
your custom code from prying
eyes and piracy, Annabook’s
PromKit can help by putting
any DOS program (or even
DOS itself) into EPROM or
static RAM (SRAM).

With a one-line command,
you can turn an application or
DOS into a binary image that
you can load into a PROM and
place into a PC motherboard
or add-in card. PromKit lets
you choose which drives you
want to emulate. And if you
use SRAM, the PC can even
write to the drive.

The company says that
even though the PC’s EPROM
address space is limited, you
can use paged EPROMs to em-
ulate a full 360K-byte drive
by using three 27011 chips for
data and a single 27128 for
the driver module.

PromKit comes with com-
plete source code (written in
Microsoft C 5.1), including
listings for utilities that convert
files from binary to Intel hex
format, and split files into even
and odd bytes. To use Prom-
Kit, you’ll need an IBM PC or
compatible, 640K bytes of
RAM, a hard disk drive, and
an EPROM programmer.
Price: $179.

Contact: Annabooks, 12145
Alta Carmel Court, Suite
250-262, San Diego, CA
92128, (619) 271-9526.
Inquiry 1105.

continued



SEND AWAY FOR
YOUR VERY OWN
COMPUTER STORE.

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 a lot more.

You.

So we give you a
completely different
kind of computer store.

The Dell Computer
Store.

Instead of a crowded,
high-overhead show-

room, you get our brand

WE'RE THERE WHEN You CALL

SUMMER 1080
DELL
COMPUTER SYSTEMS
sonr
FPRODUCTIVITY & PERFORMANCE

DELL

But there’s a lot more to it

Xerox Corporation.
If you read our ad in the
front of this magazine,
it will tell you a lot
more about the systems
we offer. And the service
we put behind them.
So if you'd like a much
more intelligent way to
buy a personal computer,
have a look 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.

than saving money. We offer One you don't have to
you the most complete service set foot in.
and 286 systems, printers, and support in the industry. = 1
peripherals, software, and Including a 30-day money- D E L L
accessories. back guarantee. A toll-free COMPUTER
g . . . CORPORATION
And since you buy direct technical support hotline. e
from the manufacturer, you save Self-diagnostic software. And
about 35%. next-day deskside service from

new 44-page catalog. Which
gives you a full line of 386"

TOORDER, CALL US.

800-426-5150.

FOR DELL IN CANADA, CALL 800-387-5752.

©1989 Dell Computer Corporation. 386 is a trademark of Intel Corporation.,3 Service in remote locations will incur additional travel charges.
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What better way torun Novell's 386 NetWare.

Novell's new 386 NetWare® will do for networking has ever undergone such extensive testing.

what gunpowder did for negotiating leverage. Provided But then Samsung and Novell didn’t set out to desigr

you've got a 386 machine that’s designed to be | I just another make-do desktop computer.

100 percent compatible with it. = ==~ Samsung’s 386AE Fileserver, for example, wa
Not to worry. ‘ - # designed from the bus up to be a high-
Samsung's LAN hardware was co-designed 5 8 performance fileserver, starting with its Novell-

by Novell® Which should put any compatibility ¥ developed BIOS. It also sports eight expansion

concerns to rest. That's why the Samsung/ E 4 = slots for the inevitable inventory of interface

Novell co-label is on our 386AE Fileserver and S and controller cards. Plus an oversize power

our PCterminal/286 LAN workstation. : B supply capable of driving the requisite 100

n =2 megabyte-plus hard disk, tape backup system,
NETWORKING vs. NOTWORKING. SN etc.gAn}(’ititIi)ncludes 4 megabytes of high-speec
Both the Samsung 386AE and PCterminal/286 - RAM for disk caching.

have been tested exhaustively by Novell for

compatibility with popular networking hardware and A TOTAL LAN SOLUTION.

NetWare products. In fact, no other LAN hardware 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 PCterminal/286,
a Novell-tested LAN workstation. Inside you'll find
a built-in Ethernet interface adapter, and functional
features like Novell’s NetWare Autoboot EPROM.

THE NO BOTTLENECK ETHERNET CARD.

Our new SE2100 Ethernet interface eliminates the
network bottleneck. Designed by Samsung, this high-
performance 16-bit card provides twice the through-
put of other Ethernet interfaces. And you can retrofit
your existing workstations and fileservers with the
SE2100 for dramatic improvements in your network’s
productivity.

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

created a hardware/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 a lot of hard-
ware 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.

S
& ..:- L3
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WHAT’S NEW

SOFTWARL o

CAD

AND GRAPHICS

_Generic Moves
in Three:
Dimensions

fairly intuitive drawing

process and two naviga-
tional aids to help three-
dimensional drawing are what
make Generic 3D Drafting
an easy-to-use 3-D CAD pro-
gram, reports Generic
Software.

The program’s interface is
the same as in Generic’s 2D
CADD program, making it
easy for 2-D users to move up
to 3-D, according to Generic.
You can also draw 2-D objects
and then extrude and further
manipulate them to create a
3-D object.

One of the navigational
aids is a color-coded cursor,
which you can label with x,

y, and z directions. The other
aid is called tracking, which
allows you to move along any
axis to any given point in
space by moving the cursor in-
stead of typing in coordi-
nates.

3D Drafting is compatible
with Generic CADD drawing
files. It also gives you 256
layers, 256 colors, and 256 line
types. An in-depth tutorial

¥ BT e

ENTER A CONHAND >
DRAMING NAME: ¥, LAYER: B, ALL LAYERS
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UTILITY

DFF, 2000 1: %649
LINE TYPE: B, LINE COLDR: 1

You can draw three-dimensional objects such as this gravity saw
support using Generic’s familiar 2D interface.

not only instructs you on how
to use the program but also
gives you basic lessons in 3-D
drafting.

The program requires an
IBM PC with at least 640K
bytes of RAM and a graphics
display with a resolution of at
least 640 by 200 pixels. The
company recommends EMS
memory and a math co-
processor.

Price: $249.95.

Contact: Generic Software,
Inc., 11911 North Creek Park-
way S, Bothell, WA 98011,
(800) 228-3601 or (206)
487-2233,

Inquiry 1123.

Bring Non-CAD
Drawings into the
AutoCAD Fold

program called Luna-

Series lets you scan non-
CAD drawings into a CAD
program and view, archive,
edit, and store the image on
your CAD system or network.
Once a raster image is loaded
into the CAD system, you can
make on-screen changes. The
program displays the original
image and your changes.
After editing the image, you
can merge the original draw-

AutoCAD Add-on Helps Draw Industrial Facilities

F actoryCAD is an indus-
trial facilities design
and drafting program you
can use within AutoCAD.
The program’s functions
and routines automatically
generate walls, doors, grids,
docks, conveyor belts, and
other functions that help you
design facilities.

The program has more
than 70 predefined layers;
you can extract a layer from
onedrawing and insertitinto
another. FactoryCAD's util-
ities can draw power lines,
water, compressed air, gas,
and steam, each on its own
layer with its own color.
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The program works on the
IBM AT or higher with 640K
bytesof RAM, amath copro-
cessor, 1.5 megabytes of ex-
tended memory, and Auto-
CAD release 9 or 10.

Price: $695.

Contact: Cimtechnologies
Corp., 525 East Second,
Suite 500, Ames, 1A 50010,
(515)232-9914.

Inquiry 1118.

ing with your changes and save
them in CAD format.

Version 2.31 of the pro-
gram now supports all high-
resolution graphics cards. At
press time, American Imaging
Systems was developing a
version that supports all Hew-
lett-Packard Graphics Lan-
guage plotters.

LunaSeries runs on the
IBM AT or higher with 640K
bytes of RAM, 512K bytes of
expanded memory, AutoCAD
2.6 or higher, VersaCAD 5.3
or higher, or CADKEY 3.5 or
higher. Later this year, ac-
cording to the company, the
program will support IBM
CAD and Sun workstations.
Price: $2185 per work-
station.

Contact: American Imaging
Systems, Inc., 2315 Luna Rd.,
Carrollton, TX 75006, (800)
234-7226 or (214) 484-3339.
Inquiry 1121.

AutoCAD Site-
Planning Modules
for the Mac

set of applications from

LandCADD lets you cap-
ture AutoCAD designs and
customize them for land plan-
ning. The Site Planning and
Landscape Design module in-
cludes a symbols library and
routines for parking, coordi-
nate geometry, topography,
and cut and fill.

LandCADD runs on the
Mac II or IIx with AutoCAD,
4 megabytes of memosy, and
8 megabytes of free space on
your hard disk drive.

Price: Site Planning and
Landscape Design, $695; Irri-
gation Design, Quadrangle
DTM, and EZ-Estimate Plus,
$595 each; CADD Construc-
tion Details, $895; Plant
Specifier, $295.

Contact: LandCADD, Inc.,
7519 East Highway 86,

Franktown, CO 80116,
(303) 688-8160.
Inquiry 1120.
continued



The OS for over-achievers’

QNX programmers have a decided advantage.

You see, people who use QNX enjoy the
freedom that comes only with a flexible,
modular 08. They appreciate the elegance
of a message-passing architecture. And
they marvel at the fact that QNX runs so
lean —under 150K—yet out-performs any
other PC operating system.

QNX 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.

It's 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 multi-
everything 0S.” Now, you might expect

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

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 a 16MHz 286,
QNX is at least a full order of magnitude
faster than a typical UNIX system. Inte-
grated networking means you won't
need vet another layer of software to set up
aLAN, and you can use any mix of
Intel-based micros —from vintage '81 pCs
to PS/2s.

Distributed processing with QNX

sounds too good to be true. But it is: Any
lask can access any resource— programs,
files, devices, even CPUs —without going
through the bottleneck of a central file server.

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

If you’re wondering why you don’t already
know all about this great 0, you could try
asking the over-achievers who are smugly
guarding the secret of their success.

Better yet, give us a call. We'll tell you
everything you need to know to become an
over-achiever yourself.

Circle 229 on Reader Service Card

For more information or a free demo disk,
please phone (613) 591-0931.

Quantum Software Systems Ltd., 175 Terrence Matthews Crescent, Kanata, Ontario, Canada K2M IW8

QNX is 2 registered trademark of Quantum Software Systems L1d., UNIX is 2 registered tradernark of ATAT PS/2 is 2 registered trademark of

©1989 Quantum Software Sysiems d.

Business Machines




WHAT’S NEW

Microstat-1l Now With Graphics
interface and New Multivariate Module

o QIFIFW AR E o RBUSENESS

Now you can use YOUR
favorite graphics package

hject T 894

wvelopmernt Schedule

with Microstat-II. e

Justsome of the packages covered
include 3-D Perspective Jr.,
Harvard Graphics, Microsoft’s
Chart, Grapher, and others.

Microstat-II also includes new

procedures for:

+ Canonical Correlation

* Factor Analysis

* MANOVA

¢ Discriminant Analysis

* Principal Components
Analysis

¢ Cluster Analysis

* Covariance Analysis

While Release 1.0
was good:

Microstat—11

Correlation Meirix

3-D Perspective Jr.

Microstat-11
FPower Use

Milestones, Etc. lets you place lines, symbols, and legend

entries anywhere on your chart.

Create Gantt,
Milestone Charts
Under Windows

S oftPro developed Mile-

Price: $89.

Contact: SoftPro, P.O. Box
1167, Manchaca, TX 78652,
(800) 666-3886 or (512)
282-1544.

Inquiry 1125.

“... one of the fastest IBM PC stones, Etc. for businesses — cnm—

statistical packages we have that need to create presenta- g .

testéd usping Mgicrostat-ll is » tion-quality Gantt and Mile- Five Forecasting
o Harvard Graphics stone charts. The program Png rams

a breeze. Infoworld

“Installation of Microstat-1I is
simple... The user interface is
clean... a pleasant package to

e PC Magazine

Microstat-1II Release
2.0 is even better!

For a limited time, you can
purchase Microstat-1I Release

2.0 for $395.00. Microstat-II
requires an IBM PC, XT, AT,

Grapher

PS2 or compatible with 512K memory or more with either
a hard disk or two floppy drives. For more information,
contact your local computer dealer or call:

Ecosoft, Inc.
6413 N. College Ave.
Indianapolis, IN 46220
Orders: 1-800-952-0472
Info: 1-317-255-6476
FAX: 1-317-251-4604

—— ____ECOSOFT |

3-D Perspective Jr., Harvard Graphics, Grapher, Microsoft's Chart and 1BM ase all registered or unregistered

ks of the 8 P
Software Inc., Microsoft Inc., IBM inc.
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pectively: 3-D Graphics, Inc., Software Publishing Corp., Golden

runs under Windows and fea-
tures 28 symbol types, 15
connections, and the ability to
lock a symbol onto a speci-
fied date.

With the program’s cur-
rent date-sensitive option, the
program automatically black-
ens symbols prior to the cur-
rent date and makes them
hollow after the date. With this
option, you can produce an
updated chart that reflects the
project’s progress. Charts
can be several pages long, and
multiple-page charts can be
numbered.

You can merge charts
created with Milestones, Etc.
with PageMaker, Ventura
Publisher, WordPerfect, and
any other program that ac-
cepts Windows metafiles or the
Hewlett-Packard Graphics
Language format.

Milestones, Etc. works on
the IBM AT or higher with
Windows 2.0 or higher and a
Microsoft-compatible mouse.

S ales and marketing man-
agers can use TSM Asso-
ciates’ Forecaster program to
generate sales forecasts for
products, companies, and in-
dividual sales personnel. The
program cotnes in two ver-
sions: the distributor’s version
for the multiline distributor
and manufacturer’s representa-
tive, and the manufacturer’s
version.

Each version generates a
variety of reports and has data-
bases for forecast records,
products, and individual per--
sonnel; the distributor’s ver-
sion also has a principal’s
database and breaks down
sales by sales representative,
products, customer, and time
to purchase.

The Forecaster runs on the
IBM PC with 512K bytes of
RAM and a hard disk drive.
Price: $495.

Contact: TSM Associates, 4
La Cerra Dr., Rancho Mirage,
CA 92270, (619) 321-5730.
Inquiry 1128.

continued



Intelligent Database Tools are Here!

Is your Database an Asset or just a File?

As your database grows, its potential value increases. Your challenge is to keep it error-
free, understand it, and use it to make effective decisions. These are the tools you need:

DATABASE _ @ Maintain data quality and data integrity. Keep your

0 PERV1S o 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.

The Machine Learning Piscover hidden patterns and unexpected relationships
s v s 1 e~ inyour large database. IXL analyzes your database and

generates easy-to-read rules using artificial intelligence
and statistical techniques. While Database/Supervisor detects errors, IXL produces rules
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,
NEURAL/ OUERY answers to your database queries. Close matches are

more valuable than no response. IXL and Neural/
Query are perfect partners. IXL generates rules which can be exported. However,
Neural/Query analyzes your large database, builds a network of partial matches, and pro-
vides the closest matching answer to your database queries. Use the full informational
content of your database.

ul ence The highest-level, easiest-to-use intelligent database en-
Jnte gcompllER vironment 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: Alone in a universe of data? Let IXL be your guide.
The Intelligence/Compiler is a powerful state of the

i INTELLIGE ' art system for real-world applications. Its intelligent

f DATAP \SFA editing and debugging facilities are a bonus. Al/Expert
Magazine, February 1988.

Considering the variety of features that the In-
telligence/Compiler provides, it is hard to believe that
you can get better value for your money. PC/Al
Magazine, June 1989.

Our leadership in this field Having used IXL on a large database of geological test
of technology is unsurpassed. data, we were surprised by the many relationships it
Ask for our books Intelligent  found. This has greatly helped us to interpret our Oil
Databases and Expert Systems  Company database. Mr. James Brown, Oil

Jor Experts by K. Parsaye, etal.,  ndustry Consultant, July 1989.
publlshcd by John Wlley. Are you sure you have no listing for the Vite House.

YeS, I want to win with your easy-to-use intelligent database tools.

{1 Send me your complete collection of intelligent database tools for $1,490.

[7] Send me the three components: ___ . Rz for $990.
[71 Send me the single component: __ ==, for $490,

Computer system: [l IBM/PC [ PS/2 ] Macintosh Also available on VMS, Unix and OS/2

Name oz [J Check enclosed, Charge to: [ Visa T MC [} AMX
Company: Card No: = — Expination __ o
Address: = e =
i Intelligence\\/are
Toleghone: 9800 S. Sepulveda Bivd.
o For telephone orders call (800) 888-2996 z Los Angeles. CA 90045-5228
IntelllgenceWaPe Shipping and handling: US $9, Canada and Hawaii $20, Telephone: (213) 417-8896
Overseas Air $50. California residents please add 6.5% sales tax. = Telefax: (213) 417-8897

The Next Level in Computing
Circle 132 on Reader Service Card







Thalarctos maritimus

#3 ina series on consumer habits

The polar bear is the great white
hunter of the Arctic Circle. Migrating
long distances over the vast
frozendesert, it tracks large prev such
as seals and sea lions. Ina sprint,

it can reach speeds of up t0 25 mph.
When it raids the ice box, it

doesn’ twaste energvy on small fish.
The reuders of BYTE magazine

are just as selective. For they, too,
are relentless hunters with big
appetites. They are udvanced person-
al computing experts whose

hunger for new product information
is insatiable. They seek technical
analyses. Extensive reviews.

A complete rundown of product
comparisons. Which is

what thev get in every BYTE. Some
publications may promise

vou more paid readers than BYTE's

450.00K). But none so voracious.

-
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Easy and Effective
Data Security
For Your Computer

Data Guard is a transparent data encryption
program. With Data Guard, you don’t have to encrypt
or decrypt your files each time you use them. Data
Guard does it for you automatically.

Because Data Guard’s operation is transparent,
it's far superior than other encryption programs. (see
Martin Kochanski's article [BYTE: 6/89 p260] about
transparent encryption)

Data Guard takes the burden away from the user
to insure maximum safety for your system.

If you are serious about protecting sensitive
information on your IBM PC or compatible system.
Data Guard is the ideal choice.

For more information, Please call (617) 695-0549

To order: send $195 + $4 S/H

MA resident add 5% tax
{Check or MO) To:

LogicVision
P.O. Box 32
Boston, MA 02112

®

Read Mac Disks ina PC
MatchMaker

- the best way to share data between a PC 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 Il disks.

“...by far the most cost effective solution...” PC WEEK

132 W. Lincoln Hwy.
DeKalb, IL 60115
(815) 756-3411

MicraoSolutions

Computer Products
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WHAT’S NEW

SOFTWARE

he NAI Forecasting Sys-

tem handles personnel
forecasting for companies,
including those that are in
growth or downsizing cycles,
acquiring other companies, or
shifting personnel among
divisions.

The program identifies
human resource shortages and
personnel for each of five-fu-
ture time periods, which you
designate. The program’s
front end, a human resource
data-gathering system, can
import planning data from a
Human Resource Informa-
tion System database.

The NAI Forecasting Sys-
tem runs on the IBM AT or
higher with a hard disk drive,
DOS 3.0 or higher, 640K bytes
of RAM, and a math
COprocessor.

Price: $15,000.

Contact: Nardoni Asso-
ciates, Inc., 157 Route 31,
Lebanon, NJ 08833, (201)
730-9444.

Inquiry 1129.

ith Tomorrow, you

highlight a range of his-
torical information on your
Lotus 1-2-3 spreadsheet, in-
cluding subtotals, summa-
ries, and other formulas, and
the program does the rest.
Tomorrow doesn’t require that
you understand the compli-
cated statistics of forecasting.

Tomorrow runs on the

IBM PC with Lotus 1-2-3 re-
lease 2, 2.01, or 2.2 and re-
quires 55K bytes of free RAM.
Price: $129.95.
Contact: Isogon Corp., 330
Seventh Ave., New York, NY
10001, (800) 662-6036 or
(212) 967-2424.
Inquiry 1130.

oreCalc is a statistical

forecasting program that’s
designed as an add-on for
Lotus 1-2-3 and Symphony.

As with Tomorrow, you

specify from within your
spreadsheet the history of the
data, and ForeCalc automati-
cally generates the forecasts.
ForeCalc is designed for peo-

BUSINESS

ple with no prior knowledge
of statistics.

ForeCalc incorporates sev-
eral exponential smoothing
models to create the forecasts
and to choose the best tech-
nique automatically.

Unlike ForeCalc, Forecast
Master Plus is for people fa-
miliar with statistics. Busi-
ness Forecast Systems devel-
oped it for the professional
business forecaster familiar
with complicated forecasting
models. You can choose from
eight forecasting models,
ranging from exponential
smoothing and Box-Jenkins
to variable parameter
regression.

Forecast Master Plus
works on the IBM PC with
640K bytes of RAM, a hard
disk drive, and a math
COprocessor.

Price: ForeCalc, $149; Fore-
cast Master Plus, $695.
Contact: Business Forecast
Systems, 68 Leonard St.,
Belmont, MA 02178, (617)
484-5050.

Inquiry 1131.

TopDown Steps
up into Windows

opDown, the project

management program that
lets you break down projects
into a series of hierarchically
arranged tasks, now supports
Microsoft Windows, taking
advantage of the Clipboard to
export data to other Windows
applications.

You can edit your PERT
and Gantt charts in any win-
dow, and the program will
flag critical and late activities.

TopDown Project Planner
for Windows runs on an IBM
AT or higher with Windows
286 or Windows/386.

Price: $249.

Contact: Ajida Technol-
ogies, Inc., 613 Fourth St.,
Santa Rosa, CA 95404, (707)
545-7777.

Inquiry 1124.

continued



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 a 100%

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 com-
fortable viewing, utilizing international graphic icons that
make theViVa24 simple to understand.

The small tower design creates a natural 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.

L.ooks Could Kill...

/ /W

The ViVa24 modem represents innovation from its foot-
print up with features such as: use of the Hayes "AT" com-
mand set, asynchronous data format, auto-dialing, auto
answer, adaptive equalization, non-volatile memory, auto-
matic 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 a five-year
limited warranty.

Before investing in an ordinary modem, be sure to
investigate the ViVa24. For more details, call your Ingrar.
MicroD representative now at:

1-800-456-8000 (East)
1-800-642-7631 (West)

HicaFmeLiry

By Computer Peripherals, Inc.
667 Rancho Conejo Bivd.

Newbury Park, CA 91320

TEL: (805) 499-5751

Trademarks: [BM, International Business Machines, Corp.; Hayes Microcomputer Products; Apple Macintosh: High Fidelity, Computer Peripherals, Inc.
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Automation For The 90’s From The Heartland

CORPORATE COMPUTERS OF IOWA provides the nation’s most aggressive prices on our entire line of state of the art 286
and 386 desktop computers as well as all TOSHIBA®, EPSON", NEC ™ and PANASONIC" printers, FAX machines and laptops.

Call one of our account executives today and experience the performance and quality you’d expect for the “Heartland.”

= - 80286 Processor Running a5552ﬁ1-2286/12 A1;’1”-r\/1"uzltisynch Monitor 800 x 600 Tilt Swivel
l Phoenix Bios/Digital Speed Display Orchid Prodesign and 512K VGA Card
80287 Math Co-Processor Socket 1-Parallel, 2-Serial, Game Port
8 Expansion Slots 6-16 Bit, 2-8 Bit 101 Key at Keyboard with Dust Cover

2 Meg of 0-Wait State Memory (Expandable to 4) DOS 4.01 with GW Basic or DOS 3.3 with

GW Basic
1.2 Meg Floppy
1.44 Meg Floppy Surge Supressor
40 Meg Seagate ST 251-1 (28 MSEC.) 1 Year Parts and Labor Warranty (FREE)

WD Controller (1-1 Interleave)

1 Year On-Site Service
Norton 51 15.3

30 Day Money Back Guarantee
FCC Class B Approved (No Restocking Fee)

2nd Year Warranty ($49.95)

Complete System Price $2195.00

1 AT 286/20 MHZ
80286 Processor Running at 20, Svftchcable to 10 /Orchid Prodesign and 512K VGA Card
Phoenix Bios/Digital Speed Display 1-Parallel, 2-Serial, Game Port
80287 Math Co-Processor Socket 101 Key at Keyboard with Dust Cover
8 Expansion Slots, 6-16 Bit, 2-8 Bit DOS 4.01 with GW Basic or DOS 3.3 with GW Basic
2 Meg RAM 0-Wait State (Expandable to 8) Surge Supressor
80 Meg Seagate ST 4096 (28 MSEC.) 1 Year Parts and Labor Warranty (FREE)

WD Controller (1-1 Interleave)

1 Year On-Site Service
Norton SI 22.5

30 Day Money Back Guarantee
FCC Class B Approved (No Restocking Fee)

14" Multisynch Monitor 800 x 600 Tilt Swivel 2nd Yedr Warranty ($49.95)

Complete System Price $2799.00

——— e — R S S
1-800-533-0948 FAX 712-277-8626

Prices subject to change with D-RAM Flexuation



1-800-533-0948

Cdl 386/25 MHZ CACHE

80386-25 MHZ Intel Processor 0-Wait State FCC Class B Approved
(32K Cache Memory)

Mitsubishi Diamond Scan 14" 800 x 600 Tilt Swivel
AMI 386 Bios with an in ROM Set-up Routine

Orchid Prodesign and 512K VGA Card

Socket Support for 80287, 80387 and Weitek

Co-Processors 1-Parallel, 2-Serial, Game Port
One 32 Bit Slot, Five 16 Bit Slots, and Two 101 Key at Keyboard with Dust Cover
8 Bit Slots

DOS 4.01 with GW Basic or 3.3 DOS with GW Basic
4 Meg Memory on Board, Expandable to 8MB,
IMB/2MB when using 256K D-RAM, 4MB/8MB  Surge Supressor
when using M Bit D-RAM, Expandable to 16MB

1 Year Parts and Labor Warranty (FREL)

1.2 Meg Floppy

1.44 Meg Floppy 1 Year On-Site Service

80 Meg Seagate-4096 (28 MSEC.) 30 Day Money Back Guarantee
WD Controller {1-1 Interleave) (No Restocking Fee)

Norton S 30.5 2nd Year Warranty ($49.95)

Complete System Price $3999.00
“FREE” HI-REZ MOUSE

EPSON PRINTERS TOSHIBA LAPTOPS
RETAIL CCl PRICE RETAIL CCI PRICE
LX-810 $ 299.00 $174.00 T-1000 $ 1,249.00 $ 759.00
LQ-510 $ 529.00 $315.00 T-1200 F $ 2,099.00 $1,279.00
LQ-850 $ 859.00 $505.00 T-1200 FB $ 2,199.00 $1,350.00
LQ-950 $ 949.00 $560.00 T-1200 H $ 2,799.00 $1,699.00
LQ-1050 $1,199.00 $695.00 T-1200 HB $ 2,999.00 $1,800.00
LQ-2550 $1,499.00 $899.00 T-1600 $ 4,999.00 $3,025.00
“FREE” Printer Cable T-3100 E $ 4,299.00 $2,599.00
T-5100 $ 7,199.00 $4,295.00
PANASONIC PRINTERS & FAX MACHINES I 200140) $ 9,499.00 35,700.00
RETAIL CCl PRICE T-5200 (100) $10,999.00 $6,699.00
KXP-1180 $ 299.95 $ 179.00
KXP-1191 $ 399.95 $ 230.00 Corporate Computers of lowa Policies der o I
KXP-1592 $ 649.95 $ 389.00  Nisier Card, VISh. NoSurcharge. Americun Express - Add 3% T
KXP-1595 $ 729.95 $ 429.00 ool %v‘i:yr Checks
KXP-1124 $ 529.95 $ 315.00 e e ici
KXP-1524 $ 899.95 $ 539.00 B o e M e
UF-150 FAX $1 ’795‘00 $ 955.00 * Call For Corporate Purchase Orders
UF-260 FAX $2,795.00 $1,479.00
“FREE” Printer Cable
= ———— @
NEC LAPTOPS
RFTAIL CCI PRICE
PRO-SPEED  286-20 MB $5,099.00 $3,025.00
PRO-SPEED  286-40 MB $5,599.00 $3,189.00
PRO-SPEED  386-40 MB $7,699.00 $4,299.00

PRO-SPEED  386-100 MB $8,999.00 $5,275.00




< NOMAS

The Leader in High Performance Since 1982

NOVAS NEAT 286-20MHz 40MB VGA SYSTEM

1 MB 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 0 Wait
 Shadow RAM, Clock, Battery, AMI BIOS
* 8 1/0 Expansion slots, EMS 4.0 support
» Expandable to 8MB on Motherboard

» 287 Socket, 2 Serial, & 1 Parallel Port

POWER METER MIPS = 3.38

$2195

*Option: 80MB VGA System $2375

NOVAS 386-25MHz W/CACHE 80MB VGA SYSTEM

1 MB SIMM Module RAM

1.2 MB or 1.44MB Qiskette Drive

Chips & Technology 82C307 Cache

High Speed 1:1 Dual Controller

Enhanced 101 Tactile Keyboard

200W Power Supply

Tower Case

80MB 28ms Hard Orive

16 Bit High Speed VGA Controller

High Resolution VGA Monitor

00S 3.3 w/GW Basic

* 80386 Intel 25MHz CPU

* Chips & Technologies 386 Chipset

* Interleave/Page Mode 0 Wait
 Shadow RAM, Clock, Battery, AMI BIOS
* 8 1/0 Expansion slots, EMS 4.0 support
* Expandable to 16MB on Motherboard

* Socket for 287/387/Weitek

» 2 Serial, & 1 Parallef Port

POWER METER MIPS = 5.87

~ $3495

*Option: 150MB ESDI VGA System $4295

1. Baby Neat 286-14MHz (12MHz CPU) Motherboard W/OK . . . .. $315
2. Baby Neat 286-20MHz (16MHz CPU) Motherboard W/OK. . . . . $425
3. Baby 386-20MHz (20MHz CPU)W/OK ... ................ $645
4. AT 386-25MHz (25MHz CPU)

W/0K W/Chips 82C307 Cache Controller............. .. $1395
5. NOVAS 4000 Super 16 Bit VGA

e R $295
“...FULLY LICENSED TO UTILIZE = == PATENTS...”

Quality Products From

COMPUTRADE CO.

780 MONTAGUE EXPRESSWAY,
SUITE 501, SAN JOSE, CA 95131

NOV2.

SPECIAL PRICING FOR OEM, VAR, & DEALERS
Corporate & University Discounts

"VGA, XT, AT & IBM are trademarks of
International Business Machines
"Prices & specs subject to change

U.S. SALES:(408) 435-2662
U.S. FAX: (408) 435-5458
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WHAT’S NEW
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Transform your Mac into a digital signal processing workstation

with AcqKnowledge.
Brown, Intelligent Instrumen-
tation, or Heath/Zenith.
Generate Price: Snap-Generator,
Waveforms $395; $1185 for all three soft-
Two Ways ware programs.

nap-Generator is a

menu-driven program that
generates waveforms using a
D/A converter. You can gener-
ate standard functions, such
as sine, cosine, square, trian-
gular, and ramp, or you can
define your own. For sources
of output, you can use previ-
ously acquired data or HEM’s
Snap-Calc.

To run Snap-Generator,
you specify the shape of the
waveform and select AC or
DC amplitudes within the
range of the D/A. The wave-
form can be bipolar or unipo-
lar. Swept-frequency waves
let you quickly assess fre-
quency response characteris-
tics of the device under test,
according to HEM. Sweep
rates can be linear or logarith-
mic. The maximum D/A rate
is 30,000 kHz. Up to 32,768
points are generated for a
channel before the waveform is
repeated. Snap-Generator
can output eight channels, with
each independently defined.

It will also drive an x,y
recorder.

Hardware requirements in-
clude an IBM PC running
HEM’s Snapshot Storage
Scope and Snap-Calc, and an
analog I/0O board from Burr-

Contact: HEM Data Corp.,
17336 Twelve Mile Rd., Suite
200, Southfield, MI 48076,
(313) 559-5607.

Inquiry 1115.

A cgKnowledge lets you
and your Mac work with

waveform data. Included in
the package are measurement,
transformation, filtering, and
spectral analysis functions,
and both printing and file
handling capabilities. For pre-
sentations, you can cut and
paste AcqKnowledge graphics
into any word processing or
desktop publishing package.

Among AcgKnowledge’s
waveform processing capabili-
ties are digital filtering (low-
pass, bandpass, high-pass, and
notch); spectral analysis
using fast Fourier transfers;
waveform integration, differ-
entiation, and smoothing; sca-
lar and delta amplitude and
time measurements; and wave-
form arithmetic.

Biopac says that Acq-
Knowledge is directly compat-
ible with all of the company’s
data acquisition hardware, but
it also works with any data
acquisition system that can
store data in a text format. If
you want to customize the

continued



More Powerful Than Ever
.. 1Up To 5 KVA

250 To 1600 Watt Output
Synchronized Sinewave with 1 msec
Switching Time

Full One Year Warranty

1000 To 5000 VA Sinewave Output
True On-Line — Total Isolation
Static Bypass Switch Standard

Auto Shutdown of Local Area
Networks for Unattended Operation
Compatible with SCO XENIX 2.2.3
and above
Novell E1S 2.12 and above
Advanced Netware 2.11 & above
SFT Netware 2.1t and above

MINVTE.:"MAN'

UNINTERRUPTIBLE POWER SUPPLIES

STANDBY UPS MODELS

250 WATT $37900 | $ 429.00

300 WATT $ 549.00
500 WATT § 699.00 § 799.00 D
600 WATT $ 899.00 $1049.00 - Netwire Camprti
900 WATT $1249.00 HSTED /—\
1200 WATT  } $1499.00 $1749.00 PARA SYSTEMS, INC.
1 T 1 8199900 [ $2299.00 |

TRUE ON-LINE UPS MODELS carroliton, TX 75007 (214) 446-7363

1000 WATT $2249.00 Available l '800"2 3 8"7 2 7 2
3000 WATT $5495.00 Available
2000 WATT $8950.00 Available FAX: (214) 446-901 1 TELEX: 140275O0MEGA
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GET SUPERSOFT’s
Service DIAGNOSTICS

All the software, alignment diskettes, parallel/serial wrap-around
plugs, ROM POSTs and extensive, professional documentation to
provide the most comprehensive testing available for IBM PCs,
XTs,ATs and all compatibles under DOS or Stand Alone. No other
diagnostics offers such in-depth testing on as many different types of
equipment by isolating problems to the board and chip level.

NEW: SuperSoft's ROM POST performs the most advanced
Power-on-Self-Test available for system boards that are compatible
with the IBM ROM BIOS. It works even in circumstances when the
Service Diagnostics diskette cannot be loaded.

NEW: 386 diagnostics for hybrids and PS/2s!

For over nine years, major manufacturers have been relyingon
SuperSoft's diagnostics software to help them and their customers
repair microcomputers. End users have been relying on SuperSoft's
Diagnostics | for the most thorough hardware error isolation
available. Now versions of Service Diagnostics are available to save
everyone (including every serious repair technician) time, money,
and headaches in fixing their computers, even non-1BM equipment.
AllCPUs & Numeric Co-processors All Color Graphics & Monochrome
System Expansion & Extended Memory Monitors
Floppy, Fixed & Non-standard Disk Drives  Parallel & Serial Ports
Standard & Non-standard Printers Mono, CGA, Hercules & EGA
System Board: DMA, Timers, Interrupt, Adapters

Real-time Clock & CMOS config. RAM  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)............. $ 50
Wrap-around Plug for AT (serial). ................................. $ 15
ROM POST for PC, PC/XT and compatiblesonly. .. ................. $245
ROM POST for AT and compatibles only. .......................... $245

Service Diagnostics: The KIT (includes all of the above—save $502).$495
Service Diagnostics for 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 (35 inch). .............. $ 50

To order, call 800-678-3600 or 408-745-0234
FAX 408-745-0231, or write SuperSoft.

FIRST IN SOFTWARE TECHNOLOGY PO. Box 611328, San Jose, CA 95161-1328 (408) 745-0234 Telex 270385

SUPERSOFT is a registered trademark of SuperSoft, Inc.; CDC of Control Data Corp.; IBM PC, AT & XT of
International Business Machines Corp.; MS-DOS of MicroSoft Corp.; NEC of NEC Information Systems, Inc.,
PRIME of PRIME INC. Sony of Sony Corp

80 BYTE * OCTOBER 1989

Circle 264 on Reader Service Card

WHAT’S NEW

S CHIEINICHE

AND

ENGINEERING

package, it comes with both
textual and mathematical de-
scriptions of the signal-pro-
cessing algorithms that it uses.
AcgKnowledge works with

all models of the Macintosh
from the 512KE up.

Price: $495.

Contact: Biopac Systems,
5960 Mandarin Dr., Suite D5,
Goleta, CA 93117, (805)
967-6615.

Inquiry 1116.

Interactive
Neural Network
Simulation

D esire/Neunet is an inte-
grated environment that
simulates neural networks. It
includes a screen editor, com-
piler, and debugger and lets
you combine up to 16,380
neurons and 16,380 inter-
connections.

The run-time compiler
generates processor-specific
80287 or 80387 machine
code for matrix computations
and differential equations.
You can simulate network par-
adigms, such as back propa-
gation, counterpropagation,
bidirectional associative
memories, competitive learn-
ing, and adaptive resonance.
The program also offers six in-
tegration rules and handles
multirun experiments, com-
plex frequency-response
plots, fast Fourier transforms,
and matrices.

Desire/Neunet runs on the
IBM AT with 500K bytes of
RAM, an 80287 or 80387
math coprocessor, and an EGA
or VGA card.

Price: $695.

Contact: Korn Industrial
Consultants, 6801 Opatas St.,
Tucson, AZ 85715, (602)
298-7054.

Inquiry 1112.

Math and a Whole
Lot More

F ormula/One, a math pro-
gram that features presen-
tation graphics, now supports
dBASEII, III, and III Plus
databases, and Lotus 1-2-3
and Excel spreadsheets. It is
also compatible with CGA,
EGA, VGA, MCGA, and Her-
cules graphics cards.

According to Ocean Isle
Software, Formula/One 2.0
solves up to 250 simulta-
neous equations and processes
arrays of up to 8000 entries.

It fits linear and nonlinear
curves to your data and per-
forms advanced multivariable
linear-regression analysis for
up to 10 independent variables.

You can input your equa-
tions with values for all known
variables, and the program
will solve for all unknown
variables no matter where
they appear in the equation. It
also has 73 built-in func-
tions, including common trigo-
nometry, logarithms, and
general math functions, and
a set of business math
functions.

You can also create an ap-
plication display in which you
can create a fill-in-the-
blanks-type screen for an inex-
perienced user to fill in with
any known values. The program
will then fill in the rest.

The program also supports
a mouse and features pull-
down menus.

Formula/One 2.0 runs on
the IBM PC, XT, AT, and
PS/2s with DOS 2.1 or
higher and 385K bytes of
RAM. 1t also supports math
COpIoCessors.

Price: $295.

Contact: Ocean Isle Soft-
ware, Ocean Isle Square,
Building 3, Ocean Isle
Beach, NC 28459, (800)
882-8664.

Inquiry 1113.



HARMONY COMPUTERS

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

10th TOSHIBA T-1000 LAPTOP PANASONIC 1180 WORD PERFECT 5.0
$599.00 $164.00 $209.00
Annlversary v v . » s * e
Speclals H.P. LASERJET Il IBM PS/2 #30 (286) 20 Meg |  NEC MULTISYNC 3D
pe $1579.00  $1749.00 $599.00

Apple Image Writer It 449 5 2!
Diconix Ink Jet 150 plus 299 [N_ECP—QOOXE &, XXS_IO& 223
Epson LX810 189 NEC P5200
Epson FX 850 334 NEC Ps300 l Star NX 1000R (color) 209
kidata 172

[ Epson FX 1050 439 || Sreaa s nmo / Star NX2400 2
Epson LQ 510 329 Okidata 183 (Wide Carnidge) i Star NX15 299
53282 L0 850 519 S0 \ S Toshiba 301 (24 Pin Portabie Printer) 299
Epson LQ 1050 729 | Okidata 390 aso | ehba Satigrer 3 3
Epson L Q2550 929 | Okidata 391 838 | toshiba 341 SL 583
H.P. Laser Jot 2 1579 Okidata 393 999 Toshiba 351 SX 945
el be a7s | Enens e o
IBM Proprinter X24E - _LAPTOPS
IBM Propnnier 3XL 2 Panasonic 1124 299 j NEC Ultralite One Meg. . 1989
1BM Propnnter XL24E 799 Emodc }ggg 4333 MEC Uttralite 2 Meg, 2349

Panasonic 1524 489 NEC Prospeed 286 20 Meg. 3199

" g

IBM AND COMPATIBLES Panasonic 3131 299 | NEC Prospeed 286 40 Meg. = 3599
I8M RS2 #30 (206 B12K, 1.44 Mag Dr. ¢ - 1809 VIDEO CARDS }'g:mg: 12100002 Drive (Backi) T

8 above w/ IBM 20 Me 1749 ! /

IBM PS/2 Model sozz (30 Meg) 2249 Hercules Monographic Plus w/Ramfort 154 m:&g?sr‘\?ggszn_o(hzﬂo . e(g:;ckm) ;223

M P :
oM A amosgllooAi(eolNed %% | [ Hercules VGA Card 179 _I Misubishi 2861 (40 Megi v ) 289
IBM PS/2 #55 SX 30 Meg.(386) 2799 | Genoa Super Hi Res Pius 769 iew Spark eg - 1769
IBM PS/2 #55 SX 60 Meg.(386) 3099 | Gonon 5450 VOA wis12K 295 Dataview Spark EL (2 Drives) 1099
IBM P/S 2 Mono Monitor (6503) ’ 199 Video 7 VGA 229 Bondwell 286 20 Meg. (w/Case and Modem) 2143
IBM P/S 2 Color (8512) Monttor  /Zaxicse <\ 449 | vigeo 7 VGA Fastwrite 256K 275 | e 1902
IBM P:S 2 Color (8513) Monitor 518 | video 7 VGA Fastwrite 512K 3es | S ol 20

: 1 | Video 7 vGA VRAM 350 | SR 29
TURBO 386 (20 MHZ) 1.2 Drive 1 Meg ‘ Zenith Supersport 286 /40 Meg.) 3399
JURDBU 355 Orchard Pro Designer (VGA) 256K 249 T T APl ol gr'nler) e
Serial Parallel 1849 | | Orchard Pro Designer (VGA) Plus 512K 319 il ) orial ien)
ATI VGA Wonder 512K 289 Diconix 150 Pius Portable Ink Jet Printer 299
T A MHZ 12 M 3 | Fastwire Ii (Data Transfer Software 3% to 5% 48
TURBO AT 286 12 MHZ, 1.2 MegDrive | | [ AT VGA Wonder 256K 219 | Megahertz Laptop Modem 1200 Baud 159
Serial Parallel, 512K w/Monitor 849 | | 'FivGa Wonder 256K wiNiouse 349 Megahertz Laptop Modem 2400 Baud 199
" ATI VGA Wonder 512K w/Mouse 319
EVEREX XT 12 MHZ w/ Monitor 549 | | Baradiss Auto Ewian (120) R B SOFTWARE .,
Paradise Vg: P:us y 22;3 BM SOFTWARE
- Paradise VGA Plus (16 Bit . -

HARD DRIVES Paradise VGA Professional 512K 319 Clo(:::’: ?;:?;";f’::s'eaéo ggg
g::g;teez%OMPg;a. wicontrolier ‘ 2223 E:g:g: é‘(,‘g ASY“C (480) Deluxe ‘2‘1‘3 Funk Always (For Lotus 1-2-3 Ver. 2.0) 43
Seagate 30 Meg. wicontrolier 274 | Everex Viewpoint VA 256K 248 sSymponieio] =

eagate 30 Meg. 254 verex Viewpoin a 20
Seagate 40 Meg. #251 329 | Harmony VGA (800 x 600} 139 aﬁﬁﬁ&m Advantage Il 283
Seagate 40 Meg. #251-1 343 MON TOR Microsoft Excel 269
[ Seagate 80 Mag. #4056 55 | ITORS = Microsof Word 5.0 209
Western Bigita: X);[rc(o:mroller (20, 40, 80 Meg.) 73 :mge: ;}!%A(VGA) (; =g [ Microsoft Windows 286 44 ]
Western Digital (AT) Controller 14! mdadel i A
Miniscribe 20 Meg. Hard Card 299 | Princeton Max 15 ! ’ M‘c"xo'; V;lm: ov:sS::)ae 214 =
Mimiscribe 30 Meg. Hard Card 319 Princeton Ultra Sgnc (12 inch) | bor erfect 5. _]
Mountain 30 Meg Hardcard 339 Princeton Ultra znc {14 inch) [ L Word Perfect Library 2.0 69
Tandon 20 Meg Hard Card ) 279 | Princeton Ultra 1 = Q8A30 ) 199
Seagate 20 Meg External (for Macintosh) 479 NEC Mulﬂs‘mc G.S. (Paperwhite) — PFS Professional Write (2.1) 129
Seagate 28 meg 3'% inch #125N SCS! Adapter 299 Packard Bell (Paperwhite) VGA PC Toois Deluxe 5.5 79
Seagate 20 Meg 3'2 inch #125 259 . Norton Utilities 4.5 54
Seagate 30 Meg 3': inch # 138N SCSI Adapter 339 NEC Multisync 2A (VGA) Fastback Plus 99
Seagate 30 Meg 3'% inch # 138BMFM 299 ultisync aD Norton Utilities Advanced 4.5 84
Seagate 50 Meg 3'% inch # 157NS SCSI Adapter 369 NEC Multisyne Plus Copy 2 PC Deluxe Board 109
Seagate 50 Meg 3'% inch #157 349 Sony 1304 Multiscan (1024x768) Microsoft Mouse 99
Seagate 80 Meg 3'% inch #263N SCSI Adapter 519 Sony 1320 VGA Microsoft Mouse w/easy Cad 19
Host Adapter for IBM PS/2 43 [ Seik 1430 499 I Microsoft Mouse with Windows 133

iko # (Res. 1024 x 768) Logitech Scanman 1

PC BOARDS DRIVES, MEMORY CHIPS i v /ooy ey ey BB | oo e Bugianarouse (320 DPY &2
1BM Original 5' Disk Dr (360k) 89 [ Mitsubishi Diamondscan #1381A 479 Logitech with Cad 139
Toshiba 5% Disk Dr (360 K) 89 Goldstar Superscan 449 Wordstar Professional Rel. 5.5 (After $55 Rebate) 149
Toshiba 3% Disk Dr (720 K) 89 Packard Bell (EGA) #1439 349 Ventura Desk Top Publishing ver 2.0 489
Toshiba 3' Disk Dr (1.44 Meg) 109 Packard Bell TTL Amber 12 inch #1272A 89 Manaaling Your Money - Release 5 119
Toshiba 1.2 Meg Disk Dr. 99 | Packard Bell TTL Amber 14 inch #1472A =3 Faat Wire Il (Data Transfer Software and cables) 49
PS2 5'a" 360K External Drive 199 § Packard Bell (RGB) #1452 249 MS DOS 3,3 w/Basic 79
PS,2 5% 1.2 Meg External Drive 249 | Magnavox (RGB, Composite) BCM515 269 MS DOS 4.01 w/Basic 79
AST Six Pack Plus 64K 129 Magnavox VGA 343

AST Rampage PIUs (285) 512K 379 | »
| " Ricoh RF-850 699
Intel above board 286 plus w 512K 379 Hayes 1200 Personal 128 ! 3
intel above board 286 Plus 10 Parallel/Serial 429 | Hayes 2400 Personal . Sharp Ux190 o
o mse o 228 | vt 2% wsmarcom2 2 | Smpos e
ayes 2400 4
256K DRAM mioss Gal 1 Hayes 24008 w Smartcom 2 409 Sharp UX 350 1079
256K Simm Module and Sipp Module Cal HeveslemaricomiiliSoftears o3 Sharp FO 550 1949
ne Meg. chips al q i
One Meg. Simm Module and Sipp Module Call Everex 2400 Plus Internal 143 sg::::: :}fg © RS RIS ggg
[ Everex 2400 E Plus External 189 | Panafax #250 1269
Everex Macintosh 2400 External 229 Panatfax #260 1449

INTEL MATH COPROCCESORS Packard Bell 1200 External 89 Cannon Fax #15 649
Intel 8087-3 ’PC. PC XT up to 6 MHZ) 89 Promethius 2400 External 179 Cannon Fax #20 899
Intel 8087-2 (PC, PC XT up to 8 MHZ) 19 Promethius 2400 Internal 139 Toshiba #3300 799
::‘\:g: ggg;;aﬂ(’chETXT 1‘0 gﬂuﬁ;;\d taster) }gg Promethius 2400 Plus Internal 129 Toshiba #3600 999

N ' up to Megahertz Laptop Modem 1200 Internal 159 —
Intel 80287-8 (PC, AT up to 10MHZ) ", 189 Megahertz Laptop Modem 2400 internal 199 |_Epson Priority Fax #1000 759 |
Intel 80287-10 (10 MHZ and Faster) il 224 Cardinal 2400 Internal w/Software 19 Epson Priority Fax #2000 899
Intel 80387-16 (PCAT up to 16 MHZ) w 339 Falcon 2400 External 139 We Carry A Full Line of Fax Paper
Intel 80387-20 (PC AT up to 20 MHZ) ! 379
Intel 80387-25 (PC AT 25 MHZ and faster) 479 Megter Card and Visa weicome at no additionsl charge. For your protechon we check for stolen cred cards. Shipping & handing extra. Defective merchandise
:2::: 38é82‘787sx (Al 80387 SX Computers) 232 will be replaced or repaired at our discretion within the terms of our warranty, Pnce and availability subject 1o change without notice We do not allow non-defective

feturns.
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REGIONAL

WHAT’S NEW

METRO

NEW

Optical Storage
Field Study on the
Eastern Seaboard

R othchild Consultants is
sponsoring a study mis-
sion that will give partici-
pants an opportunity to visit
organizations that use optical
disk systems and applications.
The tour, which will include
demonstrations and interactive
discussions, begins in New
York on October 20 and ends
in Washington, D.C., on
October 27.

The field study will follow
a tutorial workshop and
conference on optical storage
for large systems, which is
being held in New York
City’s Grand Hyatt Hotel
on October 17-19.
Price: Study mission only,

$5495; conference only, $995;
conference, tutorial, and
mission, $6125.

Contact: Rothchild Consul-
tants, 256 Laguna Honda
Blvd., San Francisco, CA
94116, (415) 681-3700.

Technology
Conference and
Seminar Nanobytes

he Baltimore Computer

Conference and Exposi-
tion, organized by the Mary-
land Association of Certified
Public Accountants and Na-
tional Trade Productions, is
expected to become an annu-
al event. It will be held at the
Baltimore Convention Center
on December 13-14. One of
the five session tracks will
focus on digital image/optical

disk technologies and
applications.

Price: Conference: one day,
$35; both days, $50; exposi-
tion is 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.

he Northeast Computer
Conference and Expo,
formerly the Northeast Com-
puter Faire, will take place at
the Bayside Exposition Cen-
ter in Boston on October
12-14.
Price: Three days, $15;
one day, $9.
Contact: The Interface
Group, Inc., 300 First Ave.,

Needham, MA 02194, (617)
449-6600.

learpoint Research will
hold a two-day sympo-
sium called Policy and Pari-
ty: U.S.-Japan High Technol-
ogy Trade Policy. The
symposium will take place on
October 12-14 at the World
Trade Center in Boston. Clear-
point says the symposium
will be an open forum for both
countries to discuss trade
policy issues.
Price: $400; students, $150.
Contact: Clearpoint Re-
search Corp., 99 South St.,
Hopkinton, MA 01748,
(508) 435-2000.

essaging 89, the con-
ference for integrated
messaging applications, sys-
tems, and services, will be
continued

Exclusive

e
Tids

?Tid?m.l. mc?lculau:s and
or any LS. coastal state for any
us g&vcmmcm tide locations. *‘I b

eMaster is a must! Excellent.”” PC Magazine. Specify for

da

which state. [BM & compat.

ints tide tables and graphs O WITll
? in 1989 or 1990. Includes all
ou sail, fish, go to beach,

9.95 per US state

te n' Tell~ Analyzes handw:

to reveal person-

jtin,
ailty traits. For business testing or fun wnlh?amﬁy, friends. Devel-
oped by centified graphologist. Easy to answer questions yield
multi-page report on lity drives, intell 0
lyze signatures or text. Detailed manual & handwriting sam9nlcs
provide guidance for accurate use. IBM/Apple 11 $49.95

Ana-

P

Software

High Quality Software! Great Prices!
Zephyr Originals, NOT Public Domain
Pick the Ones You Want:

Plus-~ 16 most needed financial cal

hours of entertainment for you or your kids E
or VGA color monitors for complex & brightly colored creations.
Fractals, Moire pattems, Roses from polar uipauons. Semn(v!vallous
circles, SF graphs, 1 and 2 d ] **life” p allpa-
r art, Sierpinski curves. Picture generation from names or text.
ive your computer a real graphics workout! IBM. $29.95

0 StatCale- Kcé statistical functions for student or. cx%_ri-
enced user. Includes Correlation & Regression, Normal, T, Pois-
son, Binomial, Chi-square, distributions, data handling for sorts,

ACK~ Generate 10 types of conég\lx,t;; :sn Cl% xrogé(k

aFinancer “16 1

Menu selectable for: amortization schedule, ﬁresenl values, future
values, simple & compound interest, instal

more. Output to screen or printer.
G.W.,Montana [BM & compat.

0 AstroInfo~High accuracy data for the Sun, Moon and all
Flam:ls. Most results accurale to Seconds of arc. Select any date

rom 999BC to 4000AD and any latitude and longitude. Provides
position in sky, brightness, rise/set times, & much more. Do
searches for con[;uncguons of objects, distances, and locations in the
sky. Generates location tables 1o screen, printer or ASCII files on
disk fur later use. IBM & compat. $49.95

2 l"ormrmch.lne- ily create, print and save forms for
later use. ldeal for message forms, expense reports, invoices,
rsonal data records, etc, Just design what zou need on screen ans
en 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 & compat. 323195

0 Mo rtﬁnﬁemm An@l{ze mortgage terms for a
variety of sfualfons. SA)C.C.Ify and printout mortgage tables. Use
irregular payments or additional payments. Make yearly, monthly,
quarterly, weekly, biweekly, etc. payments, Generate tables of raic
or term variations. Do 4 factor analysis of interest, length, amount
and rate for missing value. IBM & Compat. $39.95

2 SpanishHelper- Leam the Spanish language with
your computer. Developed by language experts (o conugn the 2000
most essential words and phrases to know basic Spanish. Includes
introduction to grammar and syntax. With ﬁmphics you get to play
a game as reward for your ].)rogrcss "mp ics not required to run
program). FrenchHelper also available ch $29.95

a @TULOr™~ Teaches you algebra and how to apply it.
Starts [fom the casiest level 10 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

0 TimeChecker- Now you can always have high accu-
mcr time on your PC or for other needs. TimeChecker automati-
cally calls, logs on and sets your PC system time using the US
overnment standard time service. Also displays correct time and

te for all 25 world time zones, You can also access other dag(g

related to time and astronomy. [BM, 1200b modem $39.

lati mean, $ . range, median. Save data todisk. Manual

on and program use with les. IBM,Apple Il $39.95

FINANCER Is best. 0 Su @t~ Professional level catalogi tg 5,000
e " ™~ essional level cataloging for u

s $24.95 books per directo: wilhshan‘l disk 1::rc e P 500 for

r ) 1000 et floppy (
Apple). Multiple subjects & authors, call #, title, publisher, etc. for
13 Tield types.Print 3x5 index cards & reports in vanous formats.
Sort & retrieve data by any field. Fast and easy to use. IBM &
Compat., Apple 11 $49.95

0 tHelper- Great for weight control, menu planping.
sgecial diets, recipe analysis. Tracﬁss intake of calorit:s.P sodiun%
cholesterol fiber ﬁo others for over 1000 foods, &calories for 100
exercises. Add your own foods or recipes. Tutorial disk included
teaches you the program. “Extremel& easy to use. Highly recom-
mended." Creative Computing. 1BM $39.95

oLodeStar- The Ultimate Sky Machine! Get an accurate,
e et o e e ke SO B s SO0 AI S
location on Earth. lnvcsli%alc the past, present and future with
LodeStar! Includes over 9,000 stars, Messier objects & the Sun,
Moon & all planets. Any size view from 180 deg. 10 0.18 deg. See
solar eclip pl Y ltations, transils, etc.
Zoom in or out. Get pnintouts for field or desk. IBM or cogsal.
384K, CGA/EGA/VGA. Works with/without co-processor. .95

LifeLines~ ln‘;aut the facts on your ancestors, near and far,
rom distant generations (o the presént, then generate various
reports and listings to make clear your l'amlly heritage. Pedi,

El)(yno dith copics ‘%;IFT%&IOE’ chgg.;rﬁled or on

scregn, with zodiac, syn, moon & all planets, Gives astrological
reading, sun & moon sign, ascendant, coryuncnons & oppositions,
other aspects, table of houses & planets hlacidus & Equal house).
"Accurate , a software bargain!" PC Mag. IBM $29.95

0 ulym‘an%man- Create detailed drawings, on screen
and print in vanable scale on dot-matrix or laser printers. Use
clrcles', lines, boxes, arcs in a variety of widths and styles. Add text

in different fonts and sizes. Use multiple layers’ for complex
drawings. Create obj i

e s with or without
a mouse. Ideal for design work, illustrations, architecture or crea-
tive fun! Supports printers and plotters. IBM CGA/EGA ™ $39.95

Q Grap ~ Create bar, line, pie, scatter and text
charts or graphs, box, circle & line drawing; correlation & regres-
sion analysis & curve fitting; scatter plots, 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 a set of data and have GraphMaster create the charlbrvou néed.
Plot any math function. Save graphs & revise later. IBM  $39.95

1s to save/ use later. Wol

0 LabelWorks~ Create and maintain mailing lists, Print
labels 1,2, 3, or 4 across. Get reference listings printed in 9 different
formats. Easy to use fill-in form on screen 16 add, revise, or delete
names. Also Frim general labels as tags, labels, etc.” IBM &
Compat., Apple I1 $29.95

0 SunTimes~ Generates monthly, or yearly sunrise and
sunset tables for any year and for 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
hoursof sunshine for each day. Accurate, easy touse. IBM. $29.95

Do you have a professional quality original program? We may want to publish it.
Write for our programmer’s guidelines. Please do NOT send any software.

ree
charts, harts, marriage lists, famil qu .alphabcﬁcal
listings & more. You needn’t b:ga genealogicya exp%sn. Just select
from menus for repons. [BM $39.95
0 PhysiCalc- introduction to Physics for high school/col-
lege level. Includes mechanics, gravity, electricity, light, quantum
mechanics & relativity. 30 key cquanons explained with easy on
screen calculations. ExamPlc Frob ems and answers, physics térms
and history. IBM or Apple ! $29.95

onm;émg-us_mmcr 29,000 US cities. Plots cities on
state or US maps. Zoom in or out to scale needed. Locates all cities
a given distance from another city or along a line specified by user.

parks, etc. Calculates distances be-
tween 2 cities. Practical,educational,fun!IBM CGA/EGA $39.95

Plus 55 More Excellent Programs!

Order Today! ==
1-800-533-6666 ©

9-9 MON -S4 rders Only

For Info or in PA Call 412-422-6600
By phone or mail. Check, M.O., credit card(#&expir.). Add $3
shipping($5 overseas). PA add 6%. Give computer type. Add $1/
prog. for 3.5"IBM. Join tens of th ds of satisfied in
50 states & 86 countries. Fast shipment!

ZEPHYR SERVICES

1900 Murray Ave. Dept. E  Our
JAN

Pittsburgh, PA 15217 8th
FREE Catalog-Call or Write Year
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There are two ways
to build PCs

Theirs OR Qurs

A On the left are your '//

typlcal PC/AT mother- ////

boards. On the right is /.‘
Advanced Digital’s SBC- /\‘

A \

\\\\ 386SX, a versatile, modular I///
, .\ PC-on-a-board. /.
A Conventional computer systems, k ‘
(on the left), placed some of their elec- ///’/
tronics on the motherboard and required / e
A ‘ additional plug-in cards such as; memory ' oyt

o ™ B C Y boards, video graphic boards, serial/parallel ¢s\
N U~ @ boards, eto. ///// .‘
el W W A.¥ Now we have designed all of those functions onto a .‘ \
: w0 / single board. This design provides the ability to upgrade

. ¢ \\\\\‘ your system, enhances serviceability by reducing costly /
\ repairs, and when the next generation of CPU chips are /
A..‘ announced, you can offer your customers an upgrade with a l\

new plug-in CPU board:

\\ i e MATH CO-PROCESSOR
\ -So, if you want to build the & e PARALLEL PORT
most powerful, versatile and ~ P i YN coton
e ‘/ modular system possible, give ; g GRAPHICS
\\\\ HePE -~ ' 0. VIDEO PORT
e : 2
W ONE MEGABYTE ) e » ,
/ ' (@) UP TO 5 MFG.
\\\ 8038605;( cru
/ ADVANCED DIGITAL CORPORATION 80286-L0MHL
\ In the U.S.: Advanced Digital Corporation KEYBOARD

5432 Production Drive, Huntington Beach, CA 92649
(714) 8914004

in Europe: Advanced Digital (U.K.) Ltd.

21 Newman Street

London WIPSHB. United Kingdom « (01) 3231120 - The ChOice iS Yours.

IBM and PC/AT are reg| ris of i

MOUSE PORT

»

A
\\\\
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WHAT’S NEW

M

held on November 6-8 at the
New York Hilton and Towers
in New York City.

Price: Full conference,

$795; exhibits only, no charge.
Contact: Messaging ’89, In-
formation Publishing Corp.,
P.O. Box 42375, Houston,

TX 77242, (800) 777-4442

or (713) 974-6637.

nfo ’89, the conference for
MIS and DP professionals,
will be held at the Jacob K.
Javits Convention Center in
New York City on October
10-13.
Price: $20.
Contact: Cahners Exposition
Group, 999 Summer St.,
Stamford, CT 06902, (203)
964-0000.

inghamton, New York,
will be the site of the
1989 IEEE Frontiers in Edu-

ETRO NEW Y OR

cation conference, to be held
on October 14-17. This
year’s theme is *“New Direc-
tions in Engineering
Education.”

Price: $140.

Contact: Dr. Richard S.
Culver, General Chairman,
Watson School, State Univer-
sity of New York, Binghamton,
NY 13901, (607) 777-2872.

he 1989 Workshop on

Applications of Signal
Processing to Audio and
Acoustics will be held in New
Paltz, New York. According
to its organizers, topics will in-
clude signal processing relat-
ing to music, VLSI, wide-band
audio, and speech signal pro-
cessing. The conference,
which will be held on Octo-
ber 15-18, was timed to co-
incide with the fall foliage.
Price: $75.

[N

e N LW I N G

Contact: Stephen G. Ray-
ment, Bell Northern Research,
Box 3511, Station C, Ottawa,
Ontario, Canada K1Y 4H7,
(613) 763-4537.

he magazine that covers

the Tandy Color Com-
puter, Rainbow, is sponsor-
ing Rainbowfest at the Hilton
in Somerset, New Jersey, on
October 20-22. Tutorials and
exhibitions are for the Color
Computer only.
Price: Three days, $9; one
day, $7.
Contact: Rainbow, The Fal-
soft Building, 9509 U.S. Hwy.
42, P.O. Box 385, Prospect,
KY 40059, (502) 228-4492.

he Philadelphia Civic

Center will be the site for
the fifth annual Scientific
Computing and Automation
Conference and Exposition

AND

on October 11-13. The show is
dedicated to computing and
automated technology.

Price: Three days, $95.
Contact: SCACE ’89, Don
Weise, 301 Gibraltar Dr.,
P.O. Box 650, Morris Plains,
NJ 07950, (201) 292-5100.

A conference on computer
security for the govern-
ment and the private sector
will be held at the Baltimore
Convention Center on Octo-
ber 10-13. The Twelfth Com-
puter Security Conference
will focus on systems applica-
tion guidance, security edu-
cation and training, and more.
Price: $175.

Contact: Irene Gilbert,

A254 Technology Building,
National Institute of Stan-
dards and Technology, Gaith-
ersburg, MD 20899, (301)
975-3360.

DON’T BYTE AT THE WRONG PRICE

If you're in the market for a solution, give us a call today and we’'ll show
you why, byte for byte, our prices can’t be beat.

286-16

e Full AT case
e 2 MB (exp. to 16 MB)

$1899.95

386-25

VGA
VGA card
Std bus mouse

Above systems include: 25/1F, 1.2 MB floppy disk drive, 40 MB/28
MS HDD, W D 1006 combined controller, 14” mono, mono card,

DOS 33

¢ Quick Delivery
¢ Quality Products

¢ Service and Support
¢ On-site Service Available

¢ 30-Day Satisfaction
Guarantee

3 Dundee Park, Andover, MA 01810

UTURRA

) ssevs

64 KB cache on board
2 MB (exp. to 16 MB)

Ideal for CAD/CAM

$4699.95

386-20
e “LAN Server”
e 4 MB (exp. to 16 MB)

$2799.95

Order line: 800-448-1461

In Mass.: 508-470-0086

80NE-4 BYTE * OCTOBER 1989
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s Efficiency

re you planning to add a FAX 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
e a full line of FAX machines to fit individual needs
eexpert technical service and support
o fast delivery
¥ i eflexible credit terms
4 e service contracts
e 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.
v, $799.99/List: $1595.00
. Blow out price!

¢ ,;,;: S 5 \ 3 Sharp FO-300

Incorporates high end
features like rapid
transmission, confi-
dential reception. In-
creased haif-tone
transmission abilities.
$1049.00/

List $1995.00

Sharp FO-330
Features an auto-
matic cutter, 10-page
automatic feeder,
timer transmission
and polling, halftone
and auto-contrast
controls.

$1149.00/

List $1795.00

' .m CompFax

Customer Support Line and Orders
Dealer inquiries welcome

1-800-243-7775
Call Today!

Ilinois
312-394-3334 FAX 312-394-5235

Circle 528 on Reader Service Card (DEALERS: 529)




Circle 544 on Reader Service Card

KX-P4450 LASER PRINTER

Panasonic

OPTIONAL:
Delivery & set up, maintenance

Office Automation/\//\
Back to )\
school special
¢ Includes 8086-2 cpu
Complete ® Enhanced keyboard KX-P1124
system e Built-in 3%" 720K floppy 24 Pin Dot Matrix Printer
* 5 expansion slots 24 pin push/pull swivel mount tractor
Faster output, * ;Cw)(( T c%mpaéabi lity witfvx regru, bo%m or front feed paper
11 pages per minute, ° ongoar ths for versatile forms handiing.
large choice of fonts, two paper * Serial/parallel port - s
cassettes, five printer emulations, * Monitorttilt & swivel KX-P1180 .. .. .. $179 3 3 9
up front controls, parallel & Complete KX-P1191 ... .. $249
serial, collated copies. Package $ 64 9
==-0 ——
$1495 urmesiFax  urzso AN

Auto dialer (100) stations,
CCITT G3, 2, delayed & multi

station transmission, transmits / ———— J
page in 15 seconds, relay @—E—/
transmission request, confirmation &

DESKTOP PUBLISHING I

SORTWAREIS IPAGEMARER AUTHORIZED INSTALLS

AND SUPPORT

contract, site service agreement,
loaner program. Fx_1 650
NOVELL NETWORK SYSTEMS

transmission & polling, error correction mode,
white line skip, 6 gray scale, local copy.

Other models available at comparable prices.

CALL FOR A DEMONSTRATION

HARVARD INFO SYSTEMS
200 NEWTON ST.
WALTHAM, MA 02154

In Stock: Ribbons, Toner, Drums, Devsloper, Fax paper, elc.

SALES SERVICE SUPPORT
CALL FOR
LOW PRICE

AUTHORIZED
1-800-346-5324

617-899-7155

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 x 600 with 16 colors,
and 1024 x 768. Works on 8 or 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

+« 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 x 768!
» Up to 5 times faster than Paradise!
« Drivers for Autocad, Windows,
Wordperfect, Gem, Ventura, Autocad,
1-2-3, etc.

« Trident Graphics chip!

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

have your new card TOMORROW!

Blue Circle Group, Inc.

Now that you've chosen the right
card, choose the right monitor: the 3
Lynx Intellisync 14" monitor. Brilliant
colors and crisp clarity, it handles
SUPER VGA resolutions with ease.
Enjoy true,
$479.00 plus shipping! Call us!

lush colors for only

Includes overnight

5253 Chicago Ave. S.
Minneapolis, MN 55417

Terms: Mastercard, Visa, COD. 15 day moneyback guarantee. 1 Year
Warranty. 512k upgrade: add $99. Trademarks appearing in this ad are
trademarks of their respective companies.

delivery!

80NE-6 BYTE + OCTOBER 1989
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Go Ahead, Compare!
&' 1 September 13, 1988 ! 4
It G L Word for word, number for number, feature for feature... and you'll find
“Built solidly, performs well... don't pass out that a HERTZ 386/25 computer is the Pest buy. If you are not convinced
it over when you shop for your next yet, read what others say about us and notice who certifies our performance
power PC.." and compatability.
May 30, 1989 You will find NO MATCH!
"PC Labs tested 104 computers from 58 . A A .
companies" % Hertz Computer has been consistently delivering the best overall values in
“Hertz Computer... reliability and quality Micro-Computers for the past eight years!
are its sales tools... the machines . A .
exemplify the company’s commitment o Build a foundation for your company's future with a Hertz Computer.
engineering dependable systems... they ) q
are the ones to look at if your priorities are It's a proven investment!
dependability and reliability..." TH :
¢ STANDARD EATURES: HERTZ MONOGRAPHIC BOARD || VGA 16-bit BOARD &
B Intel 80386-25 C.P.U. "
o - B Ine| 80386 8 Layer Systom Board 386/25 & MONO MONITOR 14" VGA MONITOR
= INF lovember 14, 1988 W Intel Fast 64 KB Cache Memory
WORLD "InfoWorld fooks at the B B2 A Ll ol e vl el vl B
eight fastest 386 machines" ™ pgge Mode interleaved Memory
“The Hertz 386/25 is a rugged desktop M 8 Industry Standard Expansion Slots 40MB MFM 28ms |$4699 | $4969| $5399 || $5299 |$5569 | $5999
computer... extra thought went into the B 1 Pt e er oy ookes 72MB MFM 28ms |$4879 | $5149 | $5579 || §$5479 5749 | § 6179
design... it passed our software and B 2 Serial and 1 Parallel Port 160MB ESDI 16ms [$5599 | $5869 | $6299 || $6199 |$6469 | $6899
hardware test suites with flying colors... B 220 - watt Power Supply 110220 V. 330MB ESDI 17ms |$6169 | $ 6439 | $ 6869 $6769 [$7039 | $7469
good value... excellent performance... W 2 Cooling Fans 660MB ESDI 16ms |$ 7399 | $7669| $8099 || $7999 [$8269 | §8699
well-trained support staff.” W 101 or 84-key Keyboard
May 1, 1989 8 - -
""The InfoWorld test center benchmarks 18 IO GOL G 212 684 41 41

f the fastest DOS in th ket."
* "O:le‘:;:;‘e best ;i:l;rlrllsv::ese;"mar “ | Other areas Call: 1 '8 00'BE 'A 'U SER

Certified Certified Serviceable Worldwide N NN r /7 4 }
File Server Multiuser Unix Server By ” : R I ‘
] ® "
NNOVELL. SCO Iﬂtel Computer Corporation

All names and products are trademarks of their respective companies « Al prices, terms, and technical specs are subject to change without notice. ©1989 Hertz Computer Corporation
Circle 545 on Reader Service Card OCTOBER 1989 « BYTE 80NE-7



THE SOLUTION TO YOUR BUSINESS!

Halskar Offers High Performance Personal Computers and Industrial Control Systems

386 COMPUTERS

80386/3865X/286/88 Desk-Top Systems
High-performance 0-wait system board;

Floppy disk drive & hard disk drive:

Dual FDD/dual HDD controller card;

101-key Keyboard, 200W power supply;

Serial, Parallel & Game ports;

Monitor & controller card are optional.

Cache memory size =64K ({386 cache system only.)

CONFIGURATION 16MHz 20MHz 25MHz 33MHz
80386 Cache System (M:1MB, F:1.2M, H:40M) N/A $2645 53145 $3490
80386 Basic System {M:1MB, F:1.2M, H:40M) 52095 $2295 $2670 $2950
80386SX Basic System (M:1MB, F:1.2M, H:20M) $1565 N/A N/A N/A
CONFIGURATION 8MHz 10MHz 12MHz 16MHz 20MHz
80286 NEAT System (M:1MB, F:1.2M, H:20M) N/A NA  $1345  $1545  $1695
80286 Basic System [M:1MB, F:1.2M, H:20M) $945 51095  $1195  $1395  N/A
80286 Basic System [M:640KB, F:1.2M, H:20M) $895  $1045  $1145  N/A N/A
CONFIGURATION 4.77MHz 8MHz 10MHz
8088 Basic System (M:640KB, F:360K, H:20M) $695 $725 $765
8088 Starter System (M:256KB, F:360K, H:None) $345 $365 $385
Monitor Options

CONFIGURATION 12" Monitor 14" + Monitor
Mono Monitor w/MGP Card (Amber/White/Green} $129 $150

Color Monitor w/CGP Card (RGB,640x 240) N/A $275

EGA Color Monitor (640x 350) w/EGA Card N/A $450
Multisync EGA Monitor {640 x 480/800 x 600) w/EGA Card N/A $635

VGA Monitor (640 x 800/800 x 600) w/VGA Card N/A $615

8088 Based Multi-User Terminal (with Mono Monitor, 84 Kybrd & Stl/Prl ports)

CONFIGURATION 4.77MHz 8MHz 10MHz
8088 Basic Terminal {M:256KB, F:360K, H:None) $399 $429 $459
8088 Minimum Terminal (M:64KB, F:None, H:None) $249 $269 $289

We Supply a Complete Line of Components and Accessories for
Personal Computers and Industrial Control Systems.

We also Design, Repair & Service Personal Computers & Related
Products.

Plasma And LCD Laptop Computers with FREE Modem
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;

Expansion slots

CONFIGURATION MEM MM SPC FDD HDD BATTRY DSP CMPL PRICE

80286 12MHz VGA Plasma Laptop M 5M 1.44M 40M  None MG/CG/VG $3795
80286 12MHz CCFT EGALCD Laptop 1M 4M 1.44M 40M 1.5 hr MG/CG/EG $3195
80286 12MHz Plasma Laptop 640K 46M 1.44M 20M  None MG/CG  $2495
8088 10MHz LCD Laptop M IM  2x720K None 8 hr MG/CG 51045

HK-4080/5080 Portable Computer
High-perfomance 0-wait system board;

Floppy disk drive & 20MB hard disk drive;
Built-in display and keyboard;

110/220VAC power supply:

Serial and parallel ports;

Expansion slots;

CONFIGURATION Y" EGA 9” AMBR PLASMA HR-LCD EG-LCD VG-PLSM

80386 16MHz Prtbl (F:1.2M, M:1MB} $3275 $2350 $3125 $2685 $3025 $3785
386SX 16MHz Prtbl (F:1.2M, M:1MB) $2975 $2050 $2825 $2385 $2725 $3485
80286 12MHz Prtbl (F:1.2M, M:1MB) $2595 $1675 $2495 $1920 $2395 $3090
8088 10MHZ Prtbl {F:360K, M:640KB} $2165 $1275 $2165 $1495 $2065 $2795
Note: Gross Weight (b} ..... ... .... 42 38 26 23 23 26

Expansionslot.................. 3 3 2 2 2 2
System Board Speed: 8, 10, 12, 16, 20, 25, 33MHz available, please call.

HK-7000 Industrial Control Terminal
{with System Board, Serial Port, Opt. /O, 12-bit AD/DA brds)

CONFIGURATION DIG-IN DIG-OUT ATO-D DTO-A OPTION PRICE
8088 Remote Control Termml 32 8 8 3 None $1295
80286 Remote Control Termml 32 8 8 3 None $1695

Reseller, Corporate, Government & School POs welcomed!!
Quantity Discount available, please call for quotation.
All prices and terms subject to change without notice.

1 YEAR WARRANTY
ORDER HOTLINE: 1-800-728-4348

HALSKAR SYSTEMS

Personal Computers & Industnal Control Systems

45260 Industrial Orive, Fremont, CA 94538

80NE-8 BYTE ¢ OCTOBER 1989

Phone (415)490-4009 FAX (415)490-4069

Multi-User Controller Cards

HK-774P Eight-port intelligent SrL Adap for PCMOS ................
HK-774U Eight-port intelligent StL Adap (UNIX/XENIX). . .
HK-775 Enhanced Ethernet Controller Card (8-bit) ......... .
HK-776 Enhanced Ethernet Controller Card {16-bit} ............... .
HK-778 3278/3279 Emulation Card ...............................

Monitors

HK-338 Magicsync Hi-Res VGA Monitor (820x600) . ..
HK-321 Relisys VGA Monitor {720x480} ................
HK-337 Magicsync Multisync EGA Monitor (820 x 600)
HK-322 Relisys Multisync EGA Monitor {800x560) ............. 5
HK-324 NEC MultisyncllA EGA Monitor, 800 x 560 {Analog) .........$590
HK-328 Voltron EGA Monitor, 640x 350 (TTL)
HK-312 Casper RGB Monitor, 640 x350 (TTL)
HK-336 Magicsync Portrait Mono Monitor {768x1024) ..............
HK-314 BTC/Voltron 14" Mono Monitor {720x350) .........

HK-311 Caspar/Voltron 12" Amber Monitor {720x 350} . .
HK-320 Center 12” Green Monitor {720x 350). . .

Display Controller Adaptors
HK-120A VGA Controller Card {800x600, 16-bit} ...................
HK-120 VGA Controller Card {800x 600, 8-bit) .. ..
HK-119 Super EGA Controller Card (800x 600) .
HK-118 Autoswitch EGA Controller Card (640 x 480)
HK-116 Color Graph & Mono Graph Card w/PP...........
HK-115 Color Graph Controller Card {640x200). ...

HK-114 Color Graph Controller Card w/PP {640 x 200)
HK-113 Full Page HR Mono Graphic Card {768 x 1024}
HK-112 Monochrome Graphic Card w/PP {720x 348} .

Printers
Panasonic 1191 Dot Mtrx Printr (9-pin, 110cps, 80clm} ... ......... .$234
Panasonic 1124 Dot Mtrx Printr {24-pin, 120cps, 80clm] .. . ..$355
Panasonic 1524 Dot Mtrx Printr {24-pin, 120cps, 132¢lm) .
Panasonic 1592 Dot Mtrx Printr (9-pin. 180cps, 132¢clm) .............
Panasonic KX-P4450 Laser Printer .

HP Laserjet Series-1I Laser Printer

Floppy Disk Drives

BRAND 1.44MB 1.2MB 720KB 360KB
Fujitsu $93 $83 $85 $69
Teac $97 $87 $87 $77
Toshiba $92 $85 $83 $73
Chinon $89 $79 $80 $68
Hard Disk Drives & Tape Backup
BRAND-MODEL SIZE CAPACITY ACSTIME PRICE
Seagate-125 3.5“HH 20MB (MFM} 40/28 $239/8275
Seagate-138 3.5"HH 30MB (MFM) 40/28 $285/8319
Seagate-138R 3.5"HH 30MB {RLL} 40/28 $255/$289
Seagate-225 53"HH  20MB (MFM} 65 $219
Seagate-238R 5.3"HH 30MB (RLL} 65 $244
Seagate-251-1 53"HH  40MB (MFM) 28 $369
Seagate-277R 5.3"HH 65MB (RLL) 40/28 $429/8519
Seagate-4096 5.3"FH 80MB [MFM]} 28 $579
Seagate-4144R 5.3"FH 121MB (RLL) 28 $889
Toshiba-MK134 FA 3.5"HH  42/64/81(M/R/C) 25 $439
Toshiba-MK72PC 53"HH  73MB (MFM} 28 $599
Toshiba-MK156 FA  5.3"FH 147MBJESDI) 23 $1279
Mnscrb-3180E 53"FH 157MB(ESD!) 17 $1345
Mnscrb-9380E 5.3"FH 338MBJESDI) 17 $1950
CMS-DJ10 Jumbo  5.3“HH 40/60MB int  Tape Bkup $295
FLP DSK & HRD DSK DRV Control Cards
MODEL FUNCTION BIT PRICE
HK-121 360KB FDDC 8 $34
HK-122A 360K/720K/1.2M/1.44MB FDDC 8 $54
HK-127 MFM HDNC (WD-GEN/DTC-5150X) 8 $69
HK-128 RLL HDDC (WD-27X/DTC-5160X} 8 $79
HK-129 Comprsed HDDC {Perstor XT} 8 $210
HK-227 MFM 3:1 H/FDDC (WA5/MM2) 16 $86
HK-227A MFM 3:1 H/FDDC (WA3-16MHz) 16 $99
HK-227F MFM 1:1 H/FDDC (DTC-7280/MM5) 16 $142
HK-228 RLL 3:1 H/FDDC {DTC-5287) 16 $139
HK-228F RLL 1:1 H/FDDC {DTC-7287) 16 $159
HK-229 Cmprs 1:1 H/FDDC (Perstor} 16 $319
HK-229E ESDI 1:1 H/FDDC {(WDC) 16 $209
HK-2298 SCS1 1:1 H/FDDC (Seagate) 16 $69
Accessories
MODEL FUNCTION PRICE
HK-484 External Drive Case w/Cable (1HH) $75
HK-485 Extrnl Drv Case w/60W Pwr Supl (2HH} $95
HK-631 300W Uninterruptable Power system $245
HK-620 6 Outlets Power Pad (6 switches} $23
HK-850 Parallel Printer Cable {6ft/10ft) $8/$10
HK-680 Keyboard Storage Drawer (metal} $32
HK-7811/E 1200 BAUD Internal/External Modem $64/574
HK-7821/E 2400 BAUD Internal/External Modem $98/5108
See us at
D comber/Fall '89

Novemnber 13-17, 1989
Bally's Las Vegas
Las Vegas, Nevada

I
VISA
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COSTS 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.

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.

And then there's the price. If all PCs were equal,
Minta would still cost less.

Ask your PC supplier about the computer people are talking
about all over the world.

Because in any language, Minta means more - and costs less.

To find the Minta Distributor nearest you
Call: 1-800-82-MINTA

/’/“/ITA MINTA MEANS MORE.

Edison, New Jersey o Taipei, Taiwan Hamburg, West Germany

Circle 551 on Reader Service Card

*Powerful. Compatible.
Reliable.
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REGIONAL

WHAT’S NEW

DOS Tree
Program for $50

reeview is a hard disk

file manager that displays
your files in a tree-like struc-
ture. Advanced features of the
program include the ability
to display up to six directories
or drives simultaneously,
EGA 43-line/VGA 50-line
mode support, and support
for up to 30 definable function
keys. The program works on
the IBM PC with DOS 2.0 or
higher and 256K bytes of
RAM.
Price: $50.
Contact: Magee Enterprises,
Inc., P.O. Box 1587,
Norcross, GA 30091, (404)
446-6611.
Inquiry 1009.

Fast 3-D
Gets Silicon

V ideo control and draw-
ing (VCAD) chips, Ver-
mont Microsystems claims,
permit Unix-based PCs with
X/Series graphics boards to
produce three-dimensional
wire-frame and solids ren-
derings at workstation speeds.

With the Texas Instru-
ments TMS34010 graphics en-
gine, the X/Series graphics
boards can produce 3-D
images at 1280- by 1024-
pixel resolutions.

The base configuration
board produces 400,000 2-D
10-pixel vectors per second,
70,000 characters per second,
and 11 million pixels per sec-
ond scrolling. It contains up to
1 megabyte of RAM and is
available in 16 or 256 colors.
It’s also field-upgradable
with modules, or you can buy
boards with the modules in-
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A Treeview display, showing the contents of two directories

and drive A in 43-line mode.

cluded in either 2-D or 3-D
configurations.

The Math module, which
includes an AT&T DSP32C
math coprocessor for 32-bit
floating-point calculations,
gives the Cobra Station a per-
formance of up to 25
MFLOPS. It can produce
195,000 3-D vectors per
second.

The Z-buffer module re-
places the painter’s algorithm
with hardware for hidden
surface removal. With the
Cobra Station, it is capable of
producing 10,000 hidden,
Gouraud-shaded triangles per
second.

Boards that bundle the
base configuration board with
these modules are called the
X/Series Math, X/Series Z,
and X/Series Math Z. The
top-of-the-line X/Series Math
Z is capable of producing
384,000 vectors per second
and 22,000 hidden, Gou-
raud-shaded triangles.

Price: 16-color Cobra Station
2-D, $2995; 256-color Cobra
Station 2-D, $3995; X/Series
Math, $5795; X/Series Z,
$7295, X/Series Math Z,
$8295.

Contact: Vermont Microsys-
tems, Inc., 11 Tigan St., P.O.
Box 236, Winooski, VT
05404, (802) 655-2860.
Inquiry 1014.
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Design Detention
Ponds with the Mac
H ydro Mac is a hydro-

graphics program for
civil and municipal engineers
who need to design detention
ponds using the rational
method. With the program,
you can design ponds of up to
a square mile to accommodate
water runoff.

Because the rational
method is not suitable for the
design of ponds larger than
640 acres, Hydro Mac is also
available in a version that ac-
commodates the Soil Conser-
vation Service method, for
larger projects.

Both programs work on
the Mac Plus or higher with 1
megabyte of RAM, and they

are compatible with MacWrite,

MultiFinder, and the Image-
writer printer.

Price: $395; SCS version,
$800.

Contact: Applications De-

- sign Group, 60 East Hanover

Ave., No. 6, P.O. Box 512,
Morris Plains, NJ 07950,
(201) 285-5160.

Inquiry 1025.

AN D

Mac Program Helps
Pediatricians with
Telephone Triage

riage, the process that

doctors use to make deci-
sions regarding the serious-
ness of an illness, is often per-
formed by a pediatrician or
staff member over the tele-
phone. A program for the
Macintosh called Pediatric
Telephone Protocols (PTP)
runs under HyperCard and lets
a pediatric office do tele-
phone triage efficiently while
providing a way to document
each incoming call and flag
phone calls for follow-up.

When a parent calls in
with a child’s medical prob-
lem, the first screen lets you
enter the patient’s name, phone
number, and other informa-
tion. Then, if the parent sus-
pects chicken pox or knows
only the symptoms, you click
on the Find card. An appro-
priate complaint card appears
with a horizontal triage line.
If the patient has any symptom
above the line, it recom-
mends immediate medical at-
tention. If the symptoms are
below the line, a list of recom-
mended home treatments ap-
pears with symptoms that,
should they occur, would re-
quire a callback.

You can flag each phone
cncounter for later follow-up,
print it for inclusion in a
chart record, or store it to disk.
You can also use the program
to calculate a recommended
dosage strength by the child’s
weight.

PTP works on the Mac
Plus or higher with Hyper-
Card. The program was writ-
ten by a pediatrician and is
based on Pediatric Telephone
Advice by Barton D. Schmitt.
Price: $199.

Contact: HealthTek Medical
Software, Inc., 9950 West 80th
Ave., Suite 24, Arvada, CO
80005, (303) 420-7438.
Inquiry 1020.



Break the 640K DOS barrier and utilize
the Advanced Features of the LIM 4.0 standard
while using only one motherboard slot!

r
strainin

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 Segmentea 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.
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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 con-
ventional 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.

| eem—mem=

sp21258-12
[Fetyey

SOFTWARE
» Easy menu-driven auto configuration software.
* Device driver includes print spooler and RAM drive.

* Supports multitasking with the appropriate shell-resident
software package.
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SPEED

* 6/8/10 MHz speed with 0 wait states. 12 MHz speed
with 1 wait state.

Realenr

WARRANTY

* One year parts and labor.

* Now includes SYSTEM SLEUTH™ from DTG, Inc.
A $149.00 value.

F 4600 Pell Drive
Sacramento, CA 95838
(916) 920-4600

: Fax (916) 927-7684
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Computer Hardware, Inc.
- Software Systems, Inc.
7087 West Blvd.,#14 Boardman, OH 44512

Printers
PANASONIC

IDEAL SCANNER
KXP-4450 11PPM 300 DPI 11 FONTS $1398.001  ~AD/DESKTOP. ...ovooorooooo.. $10375.00

QUME
CRYSTAL PRINT II 6PPM 512RAM 6 FONTS $1690.00 E)A(I%%A(S}(I)SFFT%IEE%ANNER....$ ngi?l?l?

CRYSTAL PRINT PUB 6PPM 3MB RAM 35 $3580.00
PANASONIC

$3655.00] FXRS505 SCANNER $1080.00
NEC FXRS506 SCANNER $1355.00
LC-860 8PPM 1.3MB 4 FONTS $2605.00 HP

LC-890 8PPM 3MB 35 FONTS $3830.00 SCANIJET 9190A $1275.00

FUJITSU SCANJET INTERFACE KIT........$434.00
POSTSCRIPT LASER 2MB $3525.00

POSTSCRIPT LASER 4MB $3795.00

PACKARD BELL
PB900 286 12/8 Mhz IMB RAM 1.2 FDD $1175.00
PB1000 286 12/8 Mhz 2MB RAM 1.2 FDD.... .. $1640.00
PB386-20 1IMB RAM 20/8 Mhz 1.2 FDDER
ACER
915MB 286 12/8 Mhz 1.2 FDD 512KB RAM $1615.00
1100-16 386 16 Mhz 2MB RAM 1.2 FDD $3150.00
1100-20 386 20Mhz 2MB RAM 1.2 FDD $4432.00
AST
MODEL 90 286 10Mhz IMB RAM 1.2 FDD $2364.00
MODEL 300 386 20Mhz 1MB RAM 1.2 FDD $3100.00
MODEL 300C 386 20Mhz 1IMB RAM 1.2 FDD $3250.00

MITSUBISHI

BASIC 286 $1499.00
EGA 286...... $1999.00
BASIC 386.. $2597.00

$3399.00

C
o)
M
P
U
T
E
R
S

MONITERM

VIKING 2 19" WHITE 1280x960 W/CONTROLLER $1680.00
VIKING GS 19" GRAY SCALE MACII $2650.00
W/CONTROLLER

VIKING 2 21" COLOR 1024x768 W/CONTROLLER $3575.00
VIKING 2400 24" MONOCHROME W/CONTROLLER. $2225.00

NEC
DM2000P 20" DATASMART MONITOR $2241.00
DM2600P 26" DATASMART MONITOR $3090.00
DM3000P 30" DATASMART MONITOR $4098.00
DM5200A 52" MULTI SYNC REAR DATA $9200.00
PROJECTION

PANASONIC
PANASYNC C1391 14" MULTI FREQ COLOR $568.00
MONITOR
RELISYS

RE5154 EGA/CGA $407.47
RE9513 VGA PS/2 $407.47| FALL FOR SHIPPING INFO PRICES SUBJEC

RE5155 MULTI SCAN ANALOG............ $520.00] [TO CHANGE WITHOUT NOTICE 15%
RE1475 MAC COLOR 640x480 $447.35] RESTOCKING FEE FOR RETURNED ITEMS
RM9503 PS/2 WHITE ANALOG.. $182.85] MAKE CHECKS PAYABLE TO HY-TEQ
RE1520 SUPER MULTISCAN.... .. $833.75] FOMPUTER HARDWARE.INC 7087 WEST]
RM1541 GRAYSCALE BLVD BOARDMAN OH 44512

To Order Call 1 (800) UR- HY" ]

1(800) 874-9832 Local (216) 726-5967
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Circle 567 on Reader Service Card
(DEALERS: 568)

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, * Easy-to-use Multitasking O/S on Each Machine

Tape Back-ups, etc. * Throughput Speed of 10,000 Bytes/Second
* Supports Spreadsheets, Word Processing, * Low Memory Requirement — 4 to 32K
CAD/CAM & More ¢ 30 Day Money-Back Guarantee
* Connect Up to 127 Stations Without Additional * No File Server Required
Accessories We take pride in our

customer service.

| || TRANS-M CORP.
‘ 28 Blacksmith Drive
1  Medfield, MA 02052

T 508-359-5144

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 508'359-51 44

‘M We take pride . .
" OUF I R A N S_ M CO R P 28 Blacksmith Drive

VISA customer service. ° Medfield, MA 02052
[~ =5

L_ ___l
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REGIONAL

WHAT’S NEW

M

A Scaled-Down
Office System
for Your Travels

M icroDirect’s data man-
agement system features
the Bondwell B300, an
80286-based 10-MHz laptop
with 1 megabytc of RAM, a
10%-inch backlit LCD, a 20-
megabyte hard disk drive, a
1.44-megabyte 3%-inch floppy
disk drive, and a Hayes-com-
patible 300- or 1200-bps
modem. Plug in the RJ-11
connector, and you're ready to
travel. A carrying case en-
closes the 4- by 14- by 12-inch,
15-pound unit (including
battery).

The Bondwell BFAX 100
quadruples as a fax, a scanner,
a copier, and a printer. It’s a
standard Group 3 (9600-bps)
fax machine coupled with a
203-Ipi by 98-1pi, 16-step half-
tone gray-scale scanner. Like
most fax machines, it will also
copy the 8'%-inch-wide page
on thermal paper, and its par-
allel port links it to the lap-
top for printing on the same
thermal paper. The
BFA X100 weighs 11 pounds.
Dr. Halo III graphics soft-
ware is included.

Price: $4500.

Contact: MicroDirect, Inc.,
2010 Revere Beach Pkwy.,
P.O. Box 835, Everett, MA
02149, (800) 872-4286 or
(617) 387-2200.

Inquiry 1011.

Animate to the Beat
with PageSync

indware International’s

PageSync for the Amiga
allows external MIDI events
and computer animation to
control each other. With the
program, you can use a MIDI
instrument to advance, stop,
or reverse a computer anima-
tion. If you own a MIDI
drum machine, you can use it
to advance the animation by

ETRO NEW YOR

NG

MicroDirect’s laptop system includes a fax, a scanner,

a copier, and a printer.

one frame per drumbeat, keep-
ing the animation in time
with the music.

PageSync can also do the
opposite function, letting an
animation running on an
Amiga play the MIDI
instrument.

PageSync runs on the
Amiga 500, 1000, and 2500
with at least 1 megabyte of
RAM.

Price: $100.

Contact: Mindware Interna-
tional, 110 Dunlop St. W,
P.O. Box 22158, Barrie,
Ontario, Canada L4M 5R3,
(705) 737-5998.

Inquiry 1016.

Run a Bulk Mailing
Operation with a Mac

M acEnvelope Plus is a
program that lets you

manage your mailing lists
and print postal bar codes on
an envelope or label, entitling
you to postage rate reductions
in a bulk mailing.

The program can handle
up to 100,000 names in a list.
You can sort the names al-
phabetically, by last name
first, and by ZIP code. You
can also eliminate duplicate
names and create merge
files. You can flag names and
add comments to them. The
program has a routine for im-
porting lists from programs
like FileMaker, Word, 4th Di-

80NE-14 BYTE ¢ OCTOBER 1989

mension, Overview, Works,
and Excel.

MacEnvelope Plus works
on the Mac Plus or higher.
Price: $295.

Contact: Synex, 692 10th
St., Brooklyn, NY 11215,
(800) 447-9639 or (718)
499-6293.

Inquiry 1024.

80386 System
Includes
Its Own UPS

hen you're introducing

an 80386 system into an
already-crowded market, one
way to distance yourself from
the pack is to include an un-
interruptible power supply
(UPS) and other devices nor-
mally considered optional: a
90-megabyte SCSI hard disk
drive with a SCSI adapter, an
80-megabyte streaming tape
drive, a 16-bit VGA controller,
a 1024- by 768-pixel mono-
chrome monitor, a mouse, and
a surge protector with four
outlets for external periph-
erals. The Echo386 base sys-
tem includes MS-DOS 3.3,
DESQview, and PC Tools.

By incorporating a battery
into the system’s power sup-
ply, Pan Overseas says that it
was able to provide uninterrup-
tibility at low cost. The sys-
tem also comes with a small
(4K-byte) TSR software
package that will automatically
back up the system onto a
hard disk. If the power fails or
if you turn the system off, the

A\ND

software saves an “image” of
the system—including all
running applications and TSR
software—onto the hard disk.
The next time you turn the sys-
tem on, you have a choice of
resetting the system or return-
ing it to the same state it was
in when the power was turned
off.

Price: $4395.

Contact: Pan Overseas Com-
puter, 44 Route 46, Pine
Brook, NJ 07058, (201)
808-1900.

Inquiry 1012.

SkiSoft Word
Processor Features
Large Text

ye Relief is a full-func-

tion word processor that
lets you enlarge your text by
as much as 300 percent.

The display text can range
from the normal 80 columns
by 25 rows up to 33 columns
by 7 rows. Magnification is
user-selectable in four
modes. You can change the
space between lines and the
space between letters without
creating jagged-edge letters.
And you can make the cursor
blink at any desired rate—or
not at all, a feature important
for epileptics because blink-
ing lights often cause seizures.

The editor features flexi-
ble formatting for indentation
and layouts, and it stores files
in ASCII. You can define up to
46 macros, each tied to the
Alt key. Eye Relief requires
512K bytes of RAM and MS-
DOS, and it is compatible with
Hercules, CGA, EGA, and
VGA graphics.

Price: $295.

Contact: SkiSoft Publishing
Corp., 1644 Massachusetts
Ave., Suite 79, Lexington,
MA 02173, (800) 456-8465
or (617) 863-1876.

Inquiry 1017.



How does FOUNTAIN 386SX
compare with a true 386?

128K DO- Integer Integer String Prime 802086
NOP Nothing | Add Loop | Multipiy Sort and Number | Instruction
Loop Loop Loop Move Sieve Set
FOUNTAIN-386SX 2.09 1.97 0.88 0.61 1.20 1.76 4.07
COMPAQ-386/16 2.09 1.86 0.99 0.60 1.37 1.87 4.23

PC Magazine Benchmark Tests (Time in Seconds)

FOUNTAIN 386SX
The Smart Choice.

FOUNTAIN TECHNOLOGIES INC.

12K World’s Fair Drive Somerset NJ 08873 (201) 563-4800

Circle 537 on Reader Service Card
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INDEPENDENT STORE IN NYC DEDICATED
TO IBM® PC SOFTWARE AND PERIPHERALS ONLY

STORE HOURS: 9:00 A.M.-5:30 P.M. E.S.T. MON.-FRI.
SATURDAYS: 10:00 A.M.-4:00 P.M.
Terms, Conditions and Prices May Differ In Our Store.
CORPORATE ACCOUNTS WELCOMED.
PC LINK CORP. 29 WEST 38TH STREET. 2ND FL., NEW YORK, NY 10018

caLL TOLL FREE1 -800-221-0343 ishR dravda o ragmrorerirasemaris.~ IN NEW YORK CALL 1-212-730-8036

FOR ORDERS 18M s 8 Repitored Trademan of 1 Cor>. _FOR ORDERS & INGUIRIES
MCROSORT, e ...90.00 waooans o e O ey O 1 wausorr 359.00
Bus or | MOUSE ......c.cocoeeee R rogrammer 2 .........ceeuiuiinas .
Wordperfect 5.0 239 00 Free Lance Plus 329.00
ausmsss SOFTWARE SPIN FONTS vee e vee we e 7800 | VIDEOQ 7.VEGADELUXE ... ... ... .. 219.00
ASHTON- SOFTWARE PUBLISHING VIDEO 7. VRAM-VGA 256K ... ... ... 399.00
S Rott. - Gt | Jeestmemn G, - o | aewonons
BLOCK PUBLISHING XEROX, VENTURA Professional Extension ~ GALL | !NVISIBLE. NETWORK 200 ... ... ... ... 208.00

FORMTOOL 69.00 SERVER TECHNOLOGY

FORMFILLER . o 109.00 | UTILITIES EASYLAN STARTER KITFOR2PC'S ~ 179.00
PERSONAL LAWER 4900 | COREINT.COREFAST ... ... .. ... ..119.00 | EASYLAN EXPANSION KIT FOR1PC'S ... 79.00
BORLAND INT. EXECUSYSTEMS. XTREE PRO ... ... ... 79.00 | coMPUTERS
PARIDONYEO o A0 | FUNK SOFT. SIDEWAYS 32 o o 7 '8300 | Paaemik
. . 7300 o o o . 386 Model 1. 16MHz, 1Mb 32 Bit RAM,
SIDEKICKPLUS ... ... ... v oo oo .. 148.00 MICROLYTICS. GOFER cer eee e oo o 49,00 One 1.2MB Drive,One sgna//para//g/ po’f
TURBO C 2.0 R B 1< X o o] NORTON. UTILITIES V 4.5 . ... 59.00 101 keyboard ... ... 1895.00
e N D
R 386 Model 11. 16MHz, 1Mb 32 Bit RAM,
CEARION SOFT. 8&2:8: gcgon?' |'" 18200 | M GITECH. HIREZ MOUSE (Bus Version)  75.00 | Ore 1:2ME Drive, 40M5 26Ms Hard Disk,
rotessiona 8 . us version . ne serial/parallel port 101 Keyboard ... 2395.00
SEDT AR - - e h?sas%%"ﬁ%zs.atc%:'aﬁsésMagsse | ettt tomn 5 ot
. . 386 Mode! 111. 16MHz, 1MB 32 Bit RAM,
R & R REPORT WRITER FOR DBASE lil+ 139.00 PRINTERS One 1.2MB Drive, 40MB 28Ms Hard Disk,
CROSSTALK COMMUNK:ATIONS HEWLETT-PACKARD. LASERJET 11D ... CALL One serial/parallel ports Vega VGA
CROSSTALK MK.4 ... .. oo oee ooo .. 109.00 HEWLETT-PACKARD. LASERJET Senes 11 CALL ,dap,,,, NEC Mul synch ,m,,,,m,,
CROSSTALK XVI 3 85.00 HEWLETT-PACKARD. DESKJET+ _ .. CALL 101 Kayboard. ... ... v . 3295.00
Fonuwonx Fonmwoax With Fill & File’ 11800 OUTPUT TECH. OT-850XL eso CPS CALL
FOX SO TOSHIBA. P351 X ... 995.00 386-20 Model 1. 20MHz, 1Mb 32 Bit RAM
FOX BASE PLUS V21 ... . TOSHIBA. P321SL 499.00 One 1.2MB Drive,One sarla//para/le/ po'f
N géA %APSLEA"I ’rsu%:lusﬁﬂn P.ek a)E:v LfEs'lgf ACCCESSORIES 101 keyboard ... ... .. 2295.00
countin acKages . -P
JAVELIN SOFT. JAVEL o g I FONT CARTRIDGES 386-20 Model 11. 20MHz, 1Mb 32 Bit RAM,
KORTEK. FREEWAY ADVANCED ...... .00 AC.0,E,GH vee oo 108.00 One 1.2MB Drive, 40MB 28Ms Hard Disk,
LOTUS DEV. RP. B,F.J, K.L MNP, Q T.UV.W X.Y) ea, ... ... 199.00 One serial/parallel port 101 Keyboard ... 2895.00
LOTUS 1-2- 3(s0|.o IN OUR STORE) ... . ﬁ e oot 275.00 )
AGENDA (SOLD IN OUR STORE) ... ... 295, MEMORY FOR LASERJET If ONLY *386-20 Model 111. 20MHz, 1MB 32 Bit RAM,
MERIDIAN. CARBON COPY PLUS ... ... I 1MB/2MB/4aMB MEMORY BOARDS ... ... CALL One 1.2MB Drive, 40MB 28Ms Hard Disk,
MICRO PRO Priceton Pulishing Labs. PS-388 Accelerator, One serialjparallel fons Vega VGA adapter,
WORDSTAR PROFESSIONAL REL5.5 209.00 A PostScript compatible controller board, for NEC MU'NS.VHCh 2A monitor,
MICROSOFT HP Laserjet serles 11, 3Mb Ram, 35 Outline 101 Keyboar v oeee e oo 389500
C COMPILER v eer eer e e o 309.00 Bltstrearm Fonts, with Its RISC architecture, Fcc CLASS B APPROVED.
FORTRAN COMPILER 10 110 0 170 110 309.00 prints 30 times faster than conventional “
MACRO ASSEMBLER ... ... ... ... ... 119.00 Postscript printer. ... ... ... ... ... ... 229500 | *“.you'vegotthe squivalent of a sixtles
EXCEL v ve ver ver ere eve eee ee e o 329.00 | MONITORS streetcorner dragster...”
QUICK BASIC ... ... ... v e 79.00 AMDEK. 1280 MONITOR ... ... ... ... ... 739.00 | —Winn Rosch, PC Magazine November 29, 1988
QUICKC .. ... .. . . 79.00 AMDEK. 410A MONITOR ... .. “
WINDOWS ... ... 79.00 Elite Business. Design vnswne 2sox1024) '1495.00 | ** “..The components are good enough
WINDOWS 3 145.00 PGS, MAX-12 (MONO MONITO to make you forget about the
WORD VERSION 5. 229.00 N E C. MULTISYNC 2AVGA ... ... 1-year parts-and-labor warranty.”
KS . 109.00 NEC. MULTlSYNC 3D VGA/EGA - Edward Mendelson, PC Magazlna May 30th, 1989

WOR
NANTUCKET. CLIPPER . 47900 | SONY.CPD-13 C s T
OWL INT. GUIDE 2.0 ... 159.00 | WYSE. 7oo1zeoxeoo 'Hi'RES. Monftor ... 789.00 printediremifIMagez neiconyid J
QUARTERDECK. DESG VIEW 388 138,00 | MODEMS Ztt Davis Communicationa Company

SBT. ACCOUNTING SOFTWARE (Sold In Storo) CAL EVEREX. EVERCOM 1200 (Internal} ... ... 109.00 Powerfull PC LINK 386 33MHz at affordable Price.
STSC EVEREX, EVERCOM 2400 (internal) ... ... 199.00 | 386-33 Model 115. 33MHz computer, 4Mb Ram,
APL'PLUSV7O te eer et et e e o 649.00 | HAYES. SMARTMODEM 2400 ... ... ... 499.00 | One 1.2Mb Drive, 159Mb 16Ms ESDI Hard Disk
STATGRAPHICS 0 649.00 | MAYES.SMARTMODEM 1200 ... ... ... 200.00 | 64KbRam Cache, One serial/parallel port

SOFTWARE GROUP. ENABLE OA™ .. .. 458.00 | MAYES. 1200B+SMARTCOM Il ... ... ... 299.00 | 16 bit VGA adapter, 101 Ke: eyboarc, DbS* 5995.00
SOFTWARE PUBLISHING HAYES. 2400B+SMARTCOM Il ... ... ... 49900 | FCC CLASS A APPROVE

Harvard Total Project Manager 111 ... ... 349.00 | MIGENT. 1200 POCKET MODEM ... ... 139.00

PROFESSIONAL FILE/PLAN ea. ... ... 159.00 | MiIDI PRODUC All PC LINK computers carry

PROFESSIONAL wams e eer e e 13900 | MUSIC QUEST ONE YEAR Parts & ’-"’0’ WARRANT V
SYMANTEC. QBA 3.0 ... cov v vor v v 259,00 | MIDICo-Processor Card ... v.. v .. ... 99.00 | MICROSOFTMS-DOS 79.00
WALLSOFT Starter System+ ... ... ... . 169.00 | MICROSOFT MS-DOS 4 ° ™ . 89.00
THE Ul PROGRAMMER V.2 ... ... ... ... 399.00 | Starter System ... *When purchased with any PC'LINK Computer.
WORDPERFECT CORP TWELVE TONE SYSTEMS STORE SPECIAL
v\cvg;grPEEcRHFES;’]yE?‘g G eer ese ene CakeWalk 2.0 Sequencer ... ... ... ... ... 89.00 **At the time you purchase any PC LINK 386 Model 111,
DB XL vee vee soe vor vor s e ae DISKDRIVES you can buy Hewlet-Packard Laaerjet Serles I
QUICK SILVER DIAMOND MICROPOLIS. 1558-15 338Mb 18Ms ESDI drive  CALL with toner foronly ... ... ... .. .. ... 1649.00

MICROPOLIS. 1335 71Mb 26Ms drive ... 635.00 | w order must b placed at the-same time when

UL oA IS T 0 & MINISCRIBE, 3053 40Mb hard disk for AT~ 478.00 | o, 21e Fou2e B8 BACEs L et 119 computers,
DESK TOP PUBLISHING & FONTS PLUS DEV. Passport 20 or 40MB . o GALL | 5 gxeptions.

SEAGATE. ST-225 20MB Wlth oomroller 289.00
AR G A (Soid In Store only).  CALL | SEAQATE. 872511 40MB FORAT ™" .. 599.00 TOSHIBA
BRIGHTBILL-ROBERTS ggga 5;"’85 !‘;1{-,55 --------- - 349, T1000 512KB ONE 3 1/2" DRIVE 4.77MHz _ CALL
SHOWPARTNER _.. .. woc voo v oo o 69.00 | SYSOEM. 53 1',‘2‘, Sl - 549. T1200HB 1MB 20MB HD. ONE 3 /2" DRIVE CALL
SHOW PARTNER F/X .0 110 110 10 1 249.00 | JOSHIBA.S 1/2°6 8 1 /4’ Drives T1600 12MHz 1mb RAM One 3.5*, 20mb HD CALL
DIGITAL. GEM DRAW PLUS 175.00 BOAR T5100 2MB RAM ONE 3 1/2*, 40MB HD ... CALL

HEWELETT-PACKARD SOFT FONTS ... 159.00 | 4K 150NS RAM CHIPS ... ...
LOTUS DEV. FREE LANCE+(SoId InStore) 359,00 | 256K 150NS RAM CHIPS

HAUPPAUGE COMPUTER WORKS.

mcnoanrx DRAW PLUS . 239.00 | MERCULES.MONO GRAPHICS PLUS™ 11 199.00 | "Unorade your IBM/PC of IBMIXT with HCW

SOFTCR e i A Repiacernent Motherboard, 16MHz, 1Mb RAM,

FONT SOLUTION PACK . ... ... ... ... 42500 | ORCHID.Prodesiner VGA Pius 512K ... . 378.00 ° Zero Wait State ... ... .\ .. 1385.00
TERMS AND CONDITIONS

We reserve the right to repair, replace or return to manufacturer for repair, all goods acknowledged fautty or damaged on recelipt by customer. Customer Must Call For
Return Authorlization Number Before ReturnlnlAny Goods, Prompt attention will be given to all damaged and faulty returned goods. Any goods returned for credit are
sul:lect to 20% restocking chavg ﬁlus shipping charge. No Retums For Credit On Any Software. Customer must deal directly with the facturer If the customer
finds ung false claims made by the manufacturer. All goods are shipped VIA U.P.S. ONLY. Shipping charges are 2% of the total purchase price or $3.00, whichever Is
greater. Please cail for shipping charges on Printers & Accessories. C.0.D. goods are shipped for Cash or Cashier's Check Only. Max $1500.00. Please allow 7 0 10
working days for personal or corporate checks o clear. To expedite shi Ing send money order or cashier's check, or charge to your VISA OR MASTERCARD. WE DO
NOT Add a Service Charge For Credit Card Usage. PRICES SUBJE CHANGE WITHOUT NOTICE, NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS.
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Microsoft Bookshelf

Integrated
CD-ROM
Packages

Available from
Online Products
Corporation

A subsidiary of
Online Computer Systems, Inc.

Online Products Corporation offers several unique hardware and software packages with some of the
most popular CD-ROMs.

Grolier’s New Electronic Encyclopedia® Microsoft’s® Bookshelf, Programmer’s Library, StatPac, and
Small Business Consultant are all available in one fully integrated hardware and software package for the
IBM® PC, PC/AT® PC/XT™, PC compatible, or IBM PS/2® Macintosh versions of some products will be
available soon.

In addition, Online has developed OPTI-NETS, a software product which allows CD-ROM applications to
run on NETBIOS™ compatible LANS including: IBM Token Ring® IBM PC Net, 3Com® Novell® and
Ungermann-Bass®

Educational Price Listing s Networked systems are available.

STAND ALONE PacKAGES™ s Educational prices available to authorized educa-
Grolier’s New Electronic tional institution affiliates. Verification of affilia-
Encyclopedia $ 395 $1195 tion may be required.
Microsoft’s Bookshelf $ 295 $ 995 s All package prices include shipping and handling.
Microsoft’s m Overnight delivery is extra.
Programmer’s Library $ 395 $1095 s Prices subject to change without notice.
Microsoft’s StatPac $ 125 $ 895 Ordering Information
Microsoft’s Small To order, call our toll-free number from 9:00 to 5:00
Business Consultant $ 149 $ 895 Eastern Time Monday through Friday.
OPTI-NET Networking e m Visa, MasterCard, and American Express accepted.
1-8 users $ 795 a Maryland state residents please add 5% sales tax.
OPTI-NET Networkin . .
9100 users & $1495 *x For Immediate Delivery Call

Online Products Corporation

1-800-922-9204

In Maryland call (301) 428-3700

*IBM PS/2 Micro Channel™ Controller Card Add $100.
**Call for networked package pricing options.

Other Databases are available. Please call for further
information. FAX (301) 428-2903
TELEX 374-6439

ENE = @ E-

Online Products Corporation
20251 Century Boulevard
Germantown, MD 20874

Online Products Corporation is a wholly-owned subsidiary of Online Computer
Systems, Inc.

© Copyright 1989. Online Computer Systems, Inc. All rights reserved.

OPTI-NET is a registered trademark of Online Computer Systems, Inc. Microsoft is a registered trademark of Microsoft Corporation. IBM Personal System/PS/2 and
Token Ring are registered trademarks of the International Business Machines Corporation. 3Com is a registered trademark of 3Com Corporation. Novell is a registered
trademark of Novell, Inc. Electronic Encyclopedia is a registered trademark of Grolier Electronic Publishing. Macintosh is a registered trademark of Apple Computer, Inc.
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REGIONAL

WHAT’S NEW

Image Processing
to Go

icoh’s Portable Digital

Information System gives
you image-capture, process-
ing, printing, and faxing capa-
bilities in a briefcase-size
package.

The MC50 copier/digitizer
is the heart of the system.
Within this 12- by 6- by 2-
inch self-contained unit is a
nickel-cadmium battery, the
printing mechanism, and the
paper supply. When you digi-
tize an image with the flatbed-
type scanner, you make a
copy that’s 3% by 6} inches.

You’re not limited to ther-
mal paper with the MC50, as
with many portable periph-
erals. In fact, you can also use
transparent sheets and plain
paper. The MC50’s scanning
head incorporates a 798-pixel
image sensor and produces
images with a 200-dpi den-
sity and 200-1pi horizontal and
vertical resolution.

For scanning into your sys-
tem, you can buy the 5- by 5-
by 1-inch IM-A image con-
troller/scanner module with an
RS-232C interface. (It’s
compatible with XTs, ATs, and
Magcs.) Its buffer memory is
large enough to store a 3%- by
6%-inch page, and you can
enlarge and reduce the size.

A second peripheral is the
IM-F50 fax interface, with
Group 3 compatibility and a
V.27-compatible (4800-bps,
half-duplex) modem. Hori-
zontal and vertical resolution is
200 dpi. It measures 6 by 6
by 2 inches.

Price: MC50, $540; IM-A,
$510; IM-F50, $540.
Contact: Ricoh Consumer
Products Group, 155 Passaic
Ave., Fairfield, NJ 07006,
(800) 255-5550, ext. 176.
Inquiry 1010.

The MC50 copier/digitizer can scan images at 26 inches per

minute.

Music Notation
on the Mac Gets
Slimmed Down

C oda Music Software de-
veloped MusicProse for
musicians who need a music-
notation program but don’t
need all the functions of Fi-
nale, the company’s high-end
program for professional mu-
sicians. Like Finale, Music-
Prose is based on ENIGMA,
Coda’s proprietary operating
system. MusicProse lets you
transcribe music into notation
via MIDI in real-time mode.

Two other input modes in-
clude simple entry, a step-time
mode that uses a keyboard
and a mouse, and speedy en-
try, which uses the computer
keyboard and a MIDI
instrument.

You can use the program
to write MIDI files foruse in a
sequencing program, analyze
block chords for accurate
chord symbol labeling, auto-
matically align lyrics to note
heads, and quickly change
key, meter, and clef.

MusicProse works on a
Mac Plus with 1 megabyte of
RAM and a hard disk drive.
The program supports all
Imagewriter printers, Coda
reports.
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Price: $249.

Contact: Coda Music Soft-
ware, 1401 East 79th St.,
Bloomington, MN 55425,
(612) 854-1288.

Inquiry 1015.

XyWrite Il Plus for
the NEC UltraLite

X yWrite III Plus is now
available on a ROM card
that works on the UltraLite,
NEC’s diminutive laptop com-
puter. The XyWrite ROM
card will include all the essen-
tial program files, spelling
dictionaries, printer files, A
La Carte menus, and a key-
board configuration file for
the UltraLite.

Other printer files and
supplemental files for custom-
izing Xy Write come on two
3% -inch disks. You can load
those files into RAM from
floppy disks or the UltraLite’s
hard disk drive. The ROM
card, which is about the size of
a credit card, also has a file
that helps you prepare docu-
ments for transmission
through the UltraLite’s
2400-bps modem.

Price: $445.

Contact: XyQuest, Inc., 44
Manning Rd., Billerica, MA
01821, (508) 671-0888; NEC
Home Electronics (U.S.A.),
Inc., 1255 Michael Dr.,
Wood Dale, IL 60191, (312)
860-9500.

Inquiry 1019.

Client-Tracking
Software Works
with WordPerfect

C ontact Plus 2.1, a client-
tracking program, has an
interface to WordPerfect 4.2
and 5.0 that lets you generate
form letters with one key-
stroke. You can enter as many
contacts as your system’s
memory will allow, and if you
don’t have WordPerfect, you
can use the program’s own
word processor.

Contact Plus 2.1 can dial a
client’s phone number auto-
matically. Once you’re con-
nected, you can record the
elapsed time spent on the
call, whether you reached the
person you were calling,
what you discussed, and when
to call back. If you need to
pop out of the program and ac-
cess another application,
Contact Plus will continue to
monitor the call’s length.

The program can store the
last 30 phone calls and 15 let-
ters for a client; if you need
to store more, an audit log
records every phone call and
letter. You can enter 15 re-
minders for each contact to
remind you of important dates.

Contact Plus 2.1 runs on
the IBM PC with 512K bytes
of RAM and DOS 2.1 or
higher. The company reports
that it is working on a Novell-
compatible version and an ex-
pense module.

Price: $195.

Contact: E. Trujillo Soft-
ware, P.O. Box 3992, Albu-
querque, NM 87190, (800)
628-2828, ext. 581, or
(505) 881-3223.

Inquiry 1022.



IF YOU ARE LOOKING FOR QUALITY,

LOOK NO FURTHER!!!

RELIABILITY, AND SERVICE

WE ARE

PC-PLUS TECHNOLOGIES, INC.

All Brands of Software available . .

. call for PRICES!

PC-PLUS XT Base System | | PC-PLUS AT 286-12 PC PLUS 38620 PC-PLUS 386-25
*4 77112 MHZ Motherboard ‘6112 h *6/20 MHZ Mothetboard
aEmu;.o? Stots :swm
*150 Watt Power Supply “Lancinark 425 M wmz
560K Ploppy e T 1o 6M8
'l?mmmm 1&8&2'5‘.“2!%83\5 éloppybmo
N -Seri Ports 12 mme Monlw
goeu Calendar > oty Ports
'MS.%S .01 & GWBasic MS wsam & GWBasic
*2 Year Warranty Year Warranty
$699 $2639
XT Mono 386/25 Mono
'mma:m 0, SR A T éxom :g%g m Fo i IRy e B Uy e $2989
"4OMB Hard Drive ... ...... . .$1129 “40MB Hard R s e ny gy
“60MB Hard Drive . ... ......... ... $1219 *60MB Hard Drive - - - ..........., $3219
*BOMB Hard Drive . . ...o........
XT CGA Color System IGA 386-25 EGA Color System
$859 . $1419 ... $2109 with: $3139 with:
"20MB Hard Drive .. ... . .. .. . $1159 SR RS s A 4 *20MB Hard Drive .. .$3489
*30M8 Hard Drive . $1129 ! *30MB Hard Drive .$3519
“40MB Hard Orive “40MB Hard Drive $3669
*60MB Hard Drive. . . ... . ... $1389 *60MB Hard Drive . 83719
*80MB Hard Drive ~ . . $3929
XT EGA Color System 386-25 VGA Color System
$1099 .. $3399 ..
20M8 Hard Drive. ... $1300 “20M8 Hard Drive _sane
Hard Drive . . ‘30MB Hard Drive. ... .| $3769
D e - NS e B, S
*80MB Hard Drive ... . . $4189
TOLL-FREE MONEY-BACK 2 YEAR QUALITY AND
TECHNICAL SUPPORT gATISFAA%TEI: %N LIMITED WARRANTY RELIABILITY
UARA

TWO-YEAR WARRANTY

PC-PLUS TECHNOLOGIES
CALL TOLL FREE 1-800-422-4947

Loft Plaza B 65 Southbridge Street B Auburn, MA 01501 —
PHONE: (508) 831-9826 M FAX: (508) 799-9041 Mischusets wsdens aod s sios iax. TS ol aoes amex

PAYMENT TERMS:

We accept MasterCard, VISA, Am Ex., Discover, Certified Checks, Money Orders, Per-
sonail Checks (allow 7-10 days lor processing). We also accept Corporate, Equivalent,

Governmental PO.'s.

Circle 561 on Reader Service Card (DEALERS: 562)
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EXPAND YOUR NET WORTH ...
AFFORDABLY

BEST PRICES — GREAT VALUES!

NETWORKS
NOVELL?
ELSI  $495
ELSI  $835
Advanced 2.15
NetWere $1606
SFT2.15 Call
LATTISNET®
UTP Transcsiver 505
UTF Thin Net Asarer 2600-01 3493
UTP Concentrator 2500-01 $2099
Dept Concentrator 1010-01 $1539
Other Lattisnet products Call
ARCNET SMC”
Arcnet % card PC-120 $155
16 bit Arcnet w NP PC-S00NFS $499
8 port active Hub AH-01 $429
Other Arcnet products Call
3com®

Etherfink il 3C503 $299
Ftheriink MCA 3C523

$499
35400 Server -
3C1200G $8.999
Other 3COM products  Call

TOKEN RING,

PROTEON"
Pronet 10 Adapter P1300 $399
Pronet 4 Adapter  P1340 §660
Actve Hub P20 141812 $210/$560/$834
Other Token Ring products Call
BANYAN®
Vines 386 software
D15253 Server  AMBI144MB  $9460
CNS 548 Server  8MB/320MB  $26,995
CALL FOR COMPLETE NETWORK
SOLUTIONS

HARD DRIVES
CDC/IMPRIMIS®

$4189

106MB 5%"  16ms 40.000 MTEF $995
182MB 5 ¥4 165ms «woo00 MTer  §1245
228MB 5% 1ams woooMrer  $1595
38IMB5Y " 1asms «ooooMTBF  $1985
385MBSY4 " torms wooomTer  $2295
627MB5Y% "  1ems wooMier  $2989
766MB5Y " 14ms 40,000 MTBF $3195
1.2GB 8" drives Call
P)
10330 330MB 20ms $2399
D130  132MB Internal AT $1599
D60 6OMB Internal AT $649
D43 43MB Internal AT $549
MINISCRIBE®

MS 3650/3053 4oms ssms2sms  $269/$369
MS 6085/3085 $525/8575
MS3180 $1125
MS 9380E $1995

150MB
330MB

TOSHIBA®

MK134FA  3)5 40MB20ms  Cal
SEAGATE SCSI®

ST157N 3%"43MBSCSI  $421
ST 277N 5% SCSIHH $429
ST 296N 5% SCSIHH $559

PS/2° HARD DRIVES
EDI106/182 MCA $1395/$1695
EDI383/637 MCA $3595/$3795

_

(e9)

EDI 386/33/25°
Time is money. Don't let
your computer slow you down.
These systems are designed to
work as stand alone or as
Novell/3 Com LAN servers.
Parts and labor warranty is in-
cluded! Assembeled in the
USA
Landmark: 54Mhz

64K cache memory

80386 33Mhz CPU

Socket for 80387-20

1MBexpto 10MB

Tower case w/ turbo light switch
HD/FD 1:1 cont

Mono monitor

MGA card

85MB Hi perlormance HD
1.2MB floppy

101 kybd {BTC or Maxiswitch)
0S/2, Unix, Xenix, Novell comp
Same configuration available with desk

[sNSRSYSN Sy Sy SN SN Sy SN Sy &)

L e

\

EDI 386/20°/16
The fastest Intel 80286 based
computer available. It rivals
an 80386 in speed in certain
applications. Ready for
Novell®, 3 Com” and all other
LANSs or stand alone use. As-
sembled in USA.
Landmark: 31 Mhz

20 Mhz 80386 - 0 wait state
1MB RAM exp to 16MB

64K cache

80387 support

40MB 25ms HD

Enhanced keyboard

Turbo tower case w light & reset
HiRes Mono monitor/card

1:1 interleave HD/FD controller
Serial/parallel ports

1.2MB FD (supports 1.44MB,
720K, 360K)

0812, Unix, Xenix & Novell com-
patible

Lcodrodudocda

o

$2699*

top case.
$3249*
APPLE MAC®/SCS!
HIGH PERFORMANCE
DRIVES
4
£
’ 4
EDIG2MB  $799 é
EDI 1280MB  wwent 1280 avev $6899/$8399
EDIGBOMB twon 600 wien $4789/54789
EDIG2TMB e 627 mies $3489/$3089
EDI3BIME  wen 383 oe0 $2349/52899
EDH182MB  wwon 182 ien $1699/$1949
EDI106MB  tnten 106 wev  $999/$1199

SALES (714) 530-8677
TECH SUPPORT (714) 530-8697

1EDI 286/20/16°/12
Designed to replace your old
PC systems. Works well as a
work station or as a server in
small LAN's.
Landmark: 20.8Mhz

20 Mhz 80286 - 0 wait DRAM
1MB RAM exp to 16MB

80287 support

40MB 40ms HD

Enhanced keyboard

Turbo tower case w light & reset
HiRes Mono monitor/card

1:1 interleave HD/FD controlier
Serialiparallel ports

1.2MB FD (supports 1.44MB,
720K, 360K)

OS2, Unix, Xenix & Novell com-
patible

$1989*
EGA, VGA, color, High Capacity Hard
Drives and other configurations available.
Pre-instalied Networks are our specialty.
All systems have a parts & labor warranty.

Call us today.

U Lecrdeccooo

DRIVES FOR LAPTOP

COMPUTERS
EDI40MB for laptops $629
EDi 100MB  for laptops Call
EDi200MB  for laptops Call

Call us for difficult drive solutions
286 AT
MOTHER BOARDS
286/12 Mhz $189
286'8Mhz $139

TAPE DRIVES
ARCHIVE®
ARC 5240
40MB Internal
$389 ;
40MB \\
Intont for PE/2
$249/8389
135MB  Int for Compag
EMERALD”
VAST 2.2GB Backup AT or MCA 85885
150MB Invext cant $2059/$2399
MAYNARD®

$1199

E0MB Int/out XT/AT cass $780:8060
150MB Invext XT/AT cant ~ $1299/$1499
BOMB Inv/ext PS/2 cass $959/81099
2.2GByte $5499
CAD/GRAPHICS
DIGITIZERS/TABLETS
S
St

Genius tablet  GT1212A
Genius tablet w/stylus
Caicomp 23120 12x12
Kuda IS0 12¢17

1S3 24x24

IS-3  30x36

IS-3  36x48 $3689

1S3 12x60 $4489

PLOTTERS

HEWLETT PACKARD?

HP 7440A $989
HP 7457A $1495
HP 7550A $3099
HP 7570A $3175
HP 7575DXL $4029
HP 7576EXL $5239
HP 7576A Draftmaster $8349
HP 7596A Draftmaster $9915

ROLAND DG

DXY-865 Desktop ploter. 8 pen ABsas  $691

DXY-1100 $909
DXY-1300 $1749
GRX-300 A.D Drattng piotter $3539
GRX-400 AE Drateng plotter $49%1
DPX-2000 AC Paped pioner. 8pens ~ $2191
DPX-3300 A0 Rabed. 8 pen, 772 $3441
HOUSTON
INSTRUMENTS®
DMP 29/40 $1691/3891
DMP 52/52MP $2471/$2791
Others Call
CALCOMP®
1023 Artisan pen plotter $3781
1025 Artisan pen plotter $5347
1042G T w/plot mgr $7491
1044GT w/plot mgr $10,241
MICE
Genlus Dyha Mouse =
GM 6000 $59 o
Logitech Hi res >
serial $99
Others Call
SCANNERS
Genius hand scanner
$209
> Others Call

SHIPPING INFORMATION (714) 530-8697

An International Data Systems Company

108 lac.
12800 Garden Grove Blvd., Bldg. E., Garden Grove, CA 92643
TERMS: Prices subject to change without notice. All prices reflect 3% cash discount. We accept Visa, Master Card & American Express. Most products camy manufacturers wamanties through EDI. Computers warrantied for 1 year pants & labor.

FAX (714) 530-0815
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AR TONIC

C O M T E R
WE BEAT ANY PRICE . vear rarts anD LABOR WARRANTY
ATC 386-25 ATC 286-12 ATC TURBO-10 HYUNDAI
$2050 $799 $459 ~  SureRie

* Intel 80386 Microprocessor * |BM AT-286 Compatible ¢ |IBM XT Compatible $699
e 25 MHZ M/Board 20 MHZ CPU * 6/12 MHZ CPU 0 Wait State * 477 /10 MHZ CPU
* 4Mb Installed * Phoenix Bios ¢ Intel 8088
* 80387 socket on board * 512k memory on Board * Phoenix Bios * Turbo-10Mhz (8088-1)
* 1.2 High Density Drive * 1.2 High Density Drive * 640K on board (1024K * 640K on board
* W.D. Hard/Floppy Controller « W.D. Hard/Floppy Controller expandable) * 360K Floppy Drive
« 230 Watt Power Supply * 200 Watt Power Supply » 360k Floppy Drive * Serial/Parallel
* Vertical case w/reset button and ¢ AT 3 Opening Case wireset * 165 Watt Power Supply * Clock Calendar w/batt. bjup.

LED light buttons * AT Style Case wiLed Power * Multi video (MDA/MGA/CGA)
* Digital CPU Speed Reading ¢ Clock and calendar on board &Turbo Light, Reset & Turbo * Hi-Res TTL Monitor
* Hi-Res TTL Monitor ¢ 101 Enhance Keyboard button * 101 Enhance keyboard
 Monochrome (Herc.) Graphic * Mono Card  Monochrome Card * MSDOS 33 w/GW Basic

Card e Parallel Printer Port o Parallel Printer Port * Key Works and Electric Desk
¢ 101 Enhanced Keyboard * Hi Res TTL Monitor * Hi Res TTL Monitor Software o

* FCC Class B Approved * AT Style 84k Key Board * 18 Months nation-wide
« FCC Class B Approved warranty

Wi64K CACHE
25MHZ CPU

$2,560.00

Comdex Fall ’89
See us in Hotel Riviera
Booth #8019

This Month Specials: We Distribute E_M & Products
PLATINUM VGA-16 $189
* 1024 x 768
¢ 256K on board e UPGRADE - HARD DISK
* 512K espandable * Color Monitor w/Graphic Card  $160 s Sragate SL228 witonl. 208
. * EGA Monitor w/EGA Card $350 Moot ~ %50
* 100% Software/Hardware compatible o VGA Monitor w/VGA Card $410 by
. . : o Seagate St-251-1 389
* Multisync Monitor w/Hi-res. Card  $530 « Seagate St-277R 389
. geagate gt-4096 579
* Seagate St-125 235
A-TRONIC COMPUTER * Seagate St-138 9
Industrial Office: 15703 East Valley Bivd. * Seagate St-4144R 650
City Of Industry, Ca. 91744 Miniscribe 3085 $559
. Miniscribe 3650 305
Order Hot Line: (818) 333-0193 o Micropol wCortroller 1350
Fax No. (818) 961-4337 T (L)
L.A. Branch: 7150 Beverly Blvd.
Los Angeles, Ca 90036 ORDER BY MAIL: Check and Money Order, California add 65% Sales Tax
ORDER BY PHONE: COD & Cashier Check’s
Tele: (213) 930-2823 TERMS: All prices are subject to changes and quantities may be limited and we reserve the Right to
Substitute Equivalent Items. Unauthorized Returns are subject to 15% Restocking Fee. Call for RMA Numbers
Fax: (213) 930-2826 for Returns and Repairs. Returning items must be sent shipping prepaid by customer. 1 year parts and labor.
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b4
OF isn t just anoth
LA / u AnoLnNneE
g E ; ag TurboFlow is serious flowcharting
: software at a price that won’t cost you

: ... |your kingdom. It’s easy to use and
Zuel  Imore powerful than Merlin’s magic.
e TurboFlow runs on an IBM PC,
features a complete set of ANSI sym-
bols, is menu driven, interfaces with
desktop publishing software, and sup-
ports a variety of printers and plotters.

So stop living in the dark ages. Call
1-800-882-5822 and order your copy,
or ask for our free brochure.

TurboFlow & Logitech Mouse $89
TurboFlow $69 X

send CNK i
(chechaun)

A%

Legendary Software from:

e VS 7 —=—~Daytron-Electronics, Inc. |
610 S. Sherman suite 104, Richardson, Tx 75081 (214)669-2137  TurboFlow /

ELECTRONICS

Tandy-

Computers & Printers

=7 Radio Shack”

Products

/EME\ WHOLESALE PRICES TO EVERYONE

256K MOD 1000 HX . MOD 102 TERMINAL ! DMP 107 PRINTER
384K MOD 1000 SL ! 1400 FD PORTABLE ! DMP 133 PRINTER
640K MOD 1000 TX I VM-5 MONO MONITOR ! DMP 300 PRINTER
640K MOD 1000 TL-2 ! CM-5 COLOR MONITOR ! DMP 2102 PRINTER
512K MOD 3000 NL ! CM-11 COLOR MONITOR ! LP 1000 PRINTER
1MG MOD 4000 SX ! ! DWP 230 PRINTER
2MG MOD 4000 LX ! DWP 520 PRINTER
DT-110 TERMINAL : EGM-1 COLOR MONITOR 20MG 1400 HD

* PRICES SUBJECT TO CHANGE WITHOUT NOTICE

20% TO 60% OFF CATALOG PRICES.STANDARD WARRANTY 100% RADIO SHACK COMPONENTS

UPS DELIVERY VISA.MASTERCARD.AMERICAN EXPRESS. FRIENDLY SERVICE
IMMEDIATE SHIPMENTS REQUIRE CASHIER'S CHECK OR MONEY ORDER

(817) 825-4027

NOCONA ELECTRONICS e BOX 593 NOCONA, e TX 76255
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Local Area Network Cookbook

* 30 Day Money Back Guarantee on hardware, no questions asked (sorry, but no refunds on software)

* All systems support PC-DOS/MS-DOS, 0S/2, UNIX, XENIX, AutoCAD, Novell, Windows 286/386 (as appropriate),
LIM/EMS 4.0, and other IBM PC/AT /Compaq 386 applications. Fully IBM PC/AT compatible.

* MC/Visa accepted (no surcharge), as are personal checks (take approx. 2 weeks), COD cashier’s check

* Assistance from experienced technicians who use the hardware and software (e.g., this ad was composed in-house)

* 72 hour burn-in on all systems * 1 year parts and service warranty

* 45 page user manual included * Ergonomic cases with front panel power, reset, turbo switches

* High performance Ethernet hardware, Novell/Lantastic software

* Authorized Novell Dealer

i

e ——

286 Model 112

Beginner’s computer system

or entry level small business

workstation.

* 286 CPU, 6/12.5 MHz,
80287 coprocessor socket

* Award BIOS

* 640KB memory (expand-
able to 4 MB on the moth-
erboard)

* small footprint case 14" W
x7"H x16"D with power,
reset, and burbo switches
up front, 3 half-height and
1 3-1/2” externally acces-
sible devices

* 5-1/4" 1.2MB floppy drive

* Western Digital chip con-
troller card supports up to 2
floppy and 2 hard drives

*20 MB, 65 ms or fast 38 ms
access time, MFM STS506/
412 hard drive

* 12” amber monochrome, 14"
EGA (16/64 color) monitor,
or 14” VGA (256/256,000
color) monitor

* [BM monochrome display/
Hercules monochrome
graphics (720x348 pixels),
EGA color (640x350 pix-
els) card, or VGA color
(640x480 pixels) card

* 2 serial, 1 game, 1 parallel
ports

* Six 16-Bit, Two 8-Bit slots,
bus speed 8 MHz

* Real time clock with 10-
year life battery

* 200 watt power supply

* 101 key keyboard

* Ratings: Landmark, 12.5,
Norton SI, 12.3

e

20MB65ms 38 ms

Mono $1,099  $1,149
EGA $1,549  $1,599
VGA $1,599  $1,649

386 Model

420

Corporate engineering work-

station, or medium business/

corporate departmental file

server

* 386 CPU, 20 MHz, 80387
or Weitek 1167 or 3167
socket

* Phoenix BIOS

*4 MB memory, 32-Bit wide
memory bus up to 16
Mbytes

* tower case 8”"W x 25"H x
18”D with power, reset, and
turbo switches up front, 3
half-height externally ac-
cessible, 1 full-height and
1 3-1/2” internal devices

*5-1/4" 1.2 MB floppy drive

* Western Digital chip con-
troller card supports up to 2
floppy and 2 hard drives

* J:MB 22 ms RLL 1:1
interleave ST506/412, or
142 MB 22 ms MFM ESD],
hard drive

* 12" amber monochrome, 14”
EGA (16/64 color), or 14"
VGA (256/256,000 color)
monitor

*IBM monochrome display/
Hercules monochrome
graphics (720x348 pixels),
EGA color (640x350 pix-
els), or VGA color (640x480
pixels) card

* 2 serial, 1 parallel, 1 game
ports

* Five 16-Bit, Two 8-Bit slots

* Real time clock

* 200 watt power supply

* 101 key keyboard

* MS-DOS 4.01

* Logitech HiRez Bus Mouse

*Ratings: Landmark, 25.5,
Norton SI, 23.0

66MB22ms 142MB 22 ms
Mono $2,649 $3,449
EGA $3,099 $3,899
VGA $3,199 $3,999

Circle 549 on Reader Service Card (DEALERS: 550)

LANsystem 8142

8 simultaneous logged in user
maximum. Novell ELS Il
basednetworksystem. Base
system includes 1 central file
server(canbe usedasa work-
station in an emergency), 1
manager workstation, and 1
user workstation
FILE SERVER
* 386 Model 420 Mono with
142 MB 22 ms hard drive
but without mouse or MS-
DOS 4.01
* 16 bit Ethernet network
interface card
* Terminator/T connector
* Preinstalled Novell ELS I
network operating system
with user access rights,
online system manager tu-
torial, login menus
* Network Boot floppy
* MS-DOS 3.3
MANAGER WORKSTA-
TION
* 286 Model 112 EGA with
20MB 38 ms hard drive
* 8 bit Ethernet Network in-
terface card
* 40 ft. cable
* Terminator/T connector
* 40MB tape backup unit
* Network Boot floppy
USER WORKSTATION
* 286 Model 112 Mono except
without hard drive and hard
drive controller
* 8 bitnetwork interface card
* T connector
* 40 ft. cable
* Network Boot floppy

LAN8142 as above
$8,514

Addl User Workstation
$1,130

Addl Mgr Workstation
(without tape unit)
$1,835

LANsystem 220

120 simultaneous logged in

user maximum Lantastic based

network system. Base system

includes 2 workstationsdistrib-

uted file servers. Upgradable

to LANsystem 8142,

MANAGER WORKSTA-
TION

* 286 Model 112 EGA with
20MB, 38 ms hard drive

* 8 bit Ethernet network inter-
face card

* Terminator/T connector

* Network Boot floppy

* MS DOS 3.3

* Preinstalled Lantastic net-
work operating system with
user access rights, login
menus

USER WORKSTATION

* 286 Model 112 Mono with
20 MB 38 ms hard drive

* 8 bit Ethernet network inter-
face card

* Terminator/T connector

* 40 ft. cable

* Network Boot floppy

LAN220 as above
$4,357

Addl User Workstation
$1,464

Addl Mgr Workstation
(with 40 ft. cable)
$1,983

All brand and product names are
trademarks or registered
trademarks of their respective
companies. Specifications
subject to change without notice.

L&W

MicroComputing Corp.
278 D W Hwy South
Nashua, NH 03060

We welcome add-ons but no substitutions pleaseon

the items in this ad.

(603) 888'8288 10am-7pm ET MonSat
FAX (603) 888-8289 24
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FREE 1-YEAR
SUBSCRIPTION TO
DATA COMMUNICATIONS

If You Quality

If you are responsible for the use, planning, design or implementation of
data and information systems...we want to offer you a one-year subscription to
Data Communications FREE-OF-CHARGE!

The leading networking magazine since 1972, DATA COMMUNICATIONS
is the only monthly publication devoted solely to networking. It will keep you fully
informed on the latest technology, equipment, services, opportunities and challenges that
affect your network. No other publication delivers the timely, technical analysis that
is crucial to you.

You'll sce how you can cash in on profitable new strategies and applications
for factory and office automation, distributed processing, and electronic mail.

Plus, DATA COMMUNICATIONS warns you of the dramatic changes ahead in
tariffs, regulations and standards - and what they'll mean to you and your company.

Here is a preview of what you'll be seeing;

October issue - Our cditors will lay out the technical
and market trends for TI in this issue.

November issue - OSI products, prospects. and services.
Which vendors are offering real solutions and which are
only offering lip service - Find out.

November LAN Strategies Special Issue - Includes LAN
operating systems and applications. gateways. bridges,
routers and cabling schemes.

December issue - A report from the field outlines how
integrated network management works and doesn't work.

1990 Buyers' Guide issue - The powerful, year-round
reference that provides vital product and vendor
information networking decision-makers need when
they are ready to buy.

Don’t get left behind! Stay on top of the rapid changes in technology
and discover how you can take full advantage of the latest advances with
DATA COMMUNICATIONS.

Fill in and mail your FREE subscription application today!
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WE WILL TRY TO BEAT ANY PRICE ON ANYTHING FROM ANYWHERE !!!
A TRULY PROFESSIONAL STAFF WITH A COMMITMENT TO SERVICE !!!

e IBM 5182
%COLOR PRINTERX
LIST $1995

* BRAND NEW ¢ HEAVY DUTY »
® WIDE CARRIAGE (132 Column}) s
« 200 CPS Dprah. 110 CPS Correspondence 35CPS NLO

 Prints Black. 4 Colors. and 8 Colors ® BiDirectional Dot Matrix
© 9 Wire-Paraliel Intertace » Traclor Included

o

FRONT — BOTTOM — REAR PAPER FEED 30 DAY WARRANTY

PAPER RACK AVAILABLE - Stacks Punted Paper —
Easy change Cartridge Ribbons - AVAILABLE ONLY 12'95
* % QUANTITY PRICING ~ CALLIII %

SUPER |NEXPENSIVE!
SYSTEM WITH MEMORY!!! [
VALUE!

svsvem ncuuoes: 2 96 I INSTALLED 8088-2 Processor SIBLE
© 1-Half Height, 360K, 5% Drlve INSTALLED e Dual Speed — 4.77Mghz and 8Mghz IMPOS RICE:
— TURBO o 8 siots @ 8087 Socket ® 150 Watt Power Supply ¢ Deluxe Keyboard Pi
® Full Size Case for 4-%2Ht. Drives ® 1 Year Parts and Labor Warranty on Base Unit
SYSTCM OPTION {Hard Drives 90 Days)
ADD a 2nd 360K 5% Dri $ Seriat Card ...
Parallel Card ¥

149 Clock Calendar Card
i 199 (Super Special)  Par/Ser/Clk/Game Card . ...
ADD a 30M8 Drive DO:! 1....} Quantity Pricing

2 8 ol 1.
AQOD a 40MB Driva 369 (FAST 30MS Spaed) DOS 3 2 with Basic .
ADD a 45MB Dnve ., ... 399 Memo%Upgrade 10 $12K ., Available!
15" Mono Monitor and Card {For 4.77Mghz Systems Only) cENTRONICS G P
99 ‘
e e

Coior anho:-» Memory Upgrade to 640K ..
wo 100 CPS — 25NLQ Vv

B:EW\.\. with Tractor =5 o™
o rinaralic/Serial interface < g
R NARROW CARRIAGE

6~%129

iESs1es FULL WARRANTY!

Fully Populated with 256K ,(:6°5T9

Only Works at 4.77MHz Speed Quanti

MAJOR manufacturer
X 14" CGA COLOR MONITOR
V56> SUPER Hi-Res - 640 x 400

5
w Unbelievable!

I_ Quantity Pricing
6—%235

.31 Dot Pitch . anti Glare Screen - Includes Graphic 3-%239

5 “"\', e Memory Upgrade Kit - 90 Day Warranty 12_1229 241225
THE BEST CGA RESOLUTION YOU CAN BUY!'!! Over 24 - CALL!

*k Electrified Discounters x x "W%re™ &o00

1066 SHEAMAN AVENUVE o — B
BEIES e (203) 2871976  — ZEEE
et I r

FAX 203-243-8680
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Pagelaser 6
Features
LaserJet Slots

oshiba’s PageLaser 6

weighs 35 pounds, prints
6 pages per minute at 300
dpi, and is priced just under
$2000.

The printer features two
LaserJet-compatible font slots.
The printer’s four resident
fonts are available in portrait
and landscape orientations. It
comes standard with 512K
bytes of RAM, but you can
upgradeto 1, 2, or 4
megabytes.

The toner cartridge and
drum are user-accessible, and
each cartridge is rated for at
least 3000 prints. When you
change the toner, you also
change a counter in its socket
that tells you through a color-
coded light whether it’s fresh
toner, whether you need to
order new toner, or whether
you’re approaching the 3000-
sheet limit. Each toner kit in-
cludes two 1500-print toner
cartridges and one drum-coun-
ter key.

Standard emulations in-
clude Hewlett-Packard Laser-
Jet Series II and IBM Pro-
printer XL24. The company
says it’s working on a Post-
Script-compatible version.
Price: Less than $2000;
toner kit, $49.

Contact: Toshiba America
Information Systems, Inc.,
Computer Systems Division,
9740 Irvine Blvd., Irvine, CA
92718, (800) 457-7777 or
(714) 583-3000.

Inquiry 1013.

C Libraries for
Multiple Platforms

ermont Views is a set of

C libraries for DOS,
Unix, Xenix, VMS, and,
soon, OS/2 that were devel-
oped to allow portability

(i

The PageLaser 6’s input and output trays have a capacity

of 150 letter-size sheets.

among operating systems. Ac-
cording to Vermont Creative
Software (VCS), you can re-
compile and relink source
code with different versions of
Vermont Views with little or
no source code modification.

Vermont Views lets you
create and manage windows,
menus, data-entry forms,
text entry, and context-sensi-
tive help. Other features in-
clude forms and menus that are
bigger than their display win-
dows, automatic scroll bars,
horizontally scrollable text
fields, scrollable regions for
entering variable lines of
items, and a mini word proces-
sor that you can attach to a
field.

VCS reports that it devel-
oped the libraries for interna-
tional portability as well.

The programs support any Ro-
man-based language, and the
DOS version supports all non-
English characters of the

IBM Extended Character Set,
including utilities to handle
uppercase-to-lowercase and
lowercase-to-uppercase con-
versions. You can enter, vali-
date, and manipulate dates
and times to accommodate in-
ternational or military for-
mats, and you can change
characters used as decimal
and thousands separators.

80NE-26 BYTE ¢ OCTOBER 1989

Price: DOS version, $395
($795 with full source code);
Unix and VMS, $2395 and

up; Xenix, $1595; 0S/2, $495.
Contact: Vermont Creative
Software, Pinnacle Meadows,
Richford, VT 05476, (800)
848-1248 or (802) 848-7731.
Inquiry 1021.

Interactive
Fiction Videodisk
for the Mac

F rame Up places you in
the shoes of Eddy, who

falls asleep in a department
store and wakes to discover
he’s suspected of burglary.
It’s your job to get Eddy out of
the store before the police ar-
rive or to somehow prove his
innocence.

The story’s plot isn’t un-
usual for an interactive simula-
tion. What makes Frame Up
different is that you prove his
innocence by creating a
video montage, by editing 10
videotapes that are part of
the store’s security system.
You can view any of the 10
cameras once you get into the
control room, or you can play
back tapes from 10 VCRs. The
tapes are actual film se-
quences that Imedia Interna-
tional shot to add realismto —
the program. If you’re caught,
you’re given about 4 minutes
to edit the tapes and prove
that Eddy is innocent.

The game runs on a Mac-
intosh that’s hooked up to a
Sony, Pioneer, or Philips in-
dustrial videodisk player. The
video portion of the program
appears in a window, and you
make decisions and edit in
another window.

Frame Up works on the
Mac Plus or higher with Hy-
perCard. Other versions are
available for the Amiga and
the IBM PC.

Price: $100.

Contact: Imedia Interna-
tional, Inc., 6061 Paseo Can-
yon Dr., Malibu, CA 90265,
(213) 457-8045.

Inquiry 1023.

Statistical Analysis
and Probability

onte Carlo Simulations

2.1 consists of three
modules to help actuaries,
engineers, and educators com-
pare raw statistical data and
produce probabilistic models.
The program’s simulation
module now supports 100 vari-
ables per model. New built-in
functions include INT, LOG,
EXP, and others.

A statistical analysis mod-
ule lets you compare raw data
to 13 probability distribu-
tions and use the Chi-Square
and Kolmogorov-Smirnov
Goodness of Fit tests. Another
module lets you create long-
term random models, with
inflation and other adjust-
ment factors.

The program requires an
IBM PC with 384K bytes of
RAM, or a Mac Plus or high-
er with 1 megabyte of RAM.
Price: $395.

Contact: Actuarial Micro
Software, The ACS Group,
8025 North Point Blvd.,
Suite 215E, Winston-Salem,
NC 27106, (919) 773-1313
or (919) 759-2013. - - -—
Inquiry 1026.



PERFORMANCE PRICE SERVICE

FIND THEM ALL AT ON LINE COMPUTER

ON LINE 286 ON LINE 386
TI E
12 MHz Motherboard 20 MHz Motherboard
80286 - 12 CPU 80386 - 20 CPU
Seagate 20MB Hard Drive Seagate 40MB Hard Drive (28ms)
1:1 Interleave Hard Drive Controller 1:1 Interleave Hard Drive Controller
1.2 MB Floppy 1.2 MB Floppy

1MB RAM (Expandable to 16MB)

2 Serial Ports ¢ 1 Parallel Port * 1 Game Port
8 Expansion 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

1MB RAM (Expandable to 4MB)
2 Serial Ports o 1 Parallel Port * 1 Game Port
8 Expansion 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

COMPLETE SYSTEM ONLY COMPLETE SYSTEM ONLY

%1895 32795

BOTH SYSTEMS COME WITH A LIMITED 2 YEAR WARRANTY
On Line Computer is a full service store serving the public for more than 6 years, We carry a
large assortment of software for: IBM (and compatibles), Atari, Macs, & Commodore 64. We also
carry a full line of supplies & accessories at low prices.

QUANTITY DISCOUNTS FOR SCHOOLS AND CORPORATE ACCOUNTS

AUTHORIZED DEALER FOR: u

ast  NATARI S SAMSUNG
AT&T STARLAN AND NOVELL NETWORKING

ON LINE comeurer

STORE WIDE SAVINGS ALWAYS AVAILABLE AT TWO CONVENIENT LOCATIONS:

(

280 Main Street (RT 28) 450 South Broadway
Colonnade Building Newman Plaza
North Reading, MA Salem, NH

Across from Atlantic Plaza Next to Newman Ford
(508) 664-1110 (603) 894-6314
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DVIAL

(617)

5 2 7 8

Authorized Service for: Zenith

— OFFERING —

NEC o ZENITH ¢ TOSHIBA
Sharp * Olgivar
MacLite/288 ¢ Sanyo ... more
20 models on display

Windows 386
$50 with 386 purchase
Attn: MIS Departments
and 386 Users!!!

e NEC ProSpeed Models 286 and 386

¢ Toshiba 5200 and 5100 40 or 100 MB Hard
Disk

e Zenith TurboSport 386 w/modems

¢ T1000, T1200, T3100, T1600, T3200

¢ Zenith 286 and 8088

¢ All Toshiba models

¢ All Sharp models
Most other laptops supported

o e o s e e o .

6 7 7

e Toshiba ¢ NEC

Our Laptops come
with more than just
the Box!!

¢ Factory trained technicians

¢ Professional Solution Consultants
¢ Rent/Lease/Financing

¢ System formatted and tested

® Richly featured, yet weighs just 6.4 pounds.

e Includes 512KB memory, expandable to 1.2MB.

e 720KB 3.5” floppy drive, reflective supertwist
display and MS-DOS®2.11 in ROM standard.

¢ Runs on NiCad rechargeable battery pack or
AC power for continuous operation.

T1000 Reg. $1,000
cpu only $649

B10/89 with this coupon

——— ——— ——————————— ————— —— — — o o}

Best Prices in New England

Corporate PO* Welcome ¢ Massachusetts SOMBA Certified

New Zenith Minisport
Available

Boston/Cambridge, MA o Washington, D.C.

Baltimore, MD ¢ Falls Church, VA

LAPTOPS, etc. 164 HAMPSHIRE STREET, CAMBRIDGE, MA 02139 (617) 527-8677

80NE-28 BYTE * OCTOBER 1989
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THE

has slashed prices
on all of our printer
and typewriter

ribbonsupto 50%. N_____~___“ RIBBONS!

DEALER INQUIRIES ARE INVITED

Buy direct from the manufacturer and save!!

NYLON RIBBONS

NO. DESCRIPTION PRICE EACH NO. DESCRIPTION PRICE EACH NO. DESCRIPTION PRICE EACH
100  ANADEX 9500 425 580 IDS %" BLACK 4.58 1040 IBM 6240 1.95
110 APPLE IMAGEWRITER 4 COLOR 925 590 IDS %" PROCESS 10.50 1050 MANNESMAN TALLY SP. 80 4.50
120 APPLE IMAGEWRITER LQ 17.00 600 MANNESMAN TALLY MT 85 5.00 1060 NAKAJIMA 3.40
130 BROTHER 1409 500 610 MANNESMAN TALLY MT 86 5.84 1070 NEC SPINWRITER 5500 3.16
140 BROTHER 1509 570 620 MANNESMAN TALLY 160 500 1080 NEC 3500 FLIP 6.00
150 BROTHER HR 15 4.50 630 MANNESMAN TALLY 180 542 1090 OLIVETTI ET121 4.00
160 CANON A 1200 3.70 640 NCR 2140 455 1100 QUME I 3/5 1.95
170 CENTRONICS 101 415 650 NCR 499 6.00 1110 QUME Il 2.65
180 CENTRONICS 350 9.30 660 NEC 3500 460 1120 QUME IV 3.15
190 CENTRONICS 6000 9.10 670 NEC P 2200 590 1130 RICOH 1300/1600 3.10
200 CENTRONICS 704 495 680 NECPS 4.20 1140 WANG 5 2.60
210 CENTRONICS M 150 291 690 NEC PINWRITER P2 430 1150 XEROX 610 317
220 CITIZEN 120 D 495 700 NEC PINWRITER P3 5.00 CORRECTABLE RIBBONS AND

230 COMMODORE MPS 801 3.50 710 NEC SPINWRITER 5500 3.75 LIFT OFF TAPES

240 COMMODORE MPS 803 3.82 720 OKIDATA 182 4.20

250 C. ITOH 8500 3.10 730 OKIDATA 292 6.00 1300 ADLER 1010/5010 3.45
260 COMREX 420 755 740 OKIDATA 293 545 1310 BROTHER EM 200 2.50
270 DATA GENERAL LP 2 550 750 OKIDATA 393 19.00 1320 BROTHER AX 10-12 2.72
280 DATA PRODUCTS 8010 450 760 OKIDATA MICROLINE 80/82 1.35 1330 BROTHER 701 3.85
290 DATA PRODUCTS 8020 550 770 OKIDATA MICROLINE 84/94 3.34 1340 CANON AP 100 3.00
300 DATA PRODUCTS B 300 5.50 780 PANASONIC 1090 4.50 1350 DAISY WHEEL LOT SUPER DRY .60
310 DATA PRODUCTS B 1000 7.15 790 PANASONIC 1524 6.00 1360 (BM WHEELWRITER 3.30
320 DATA PRODUCTS M 200 420 800 PRINTRONIX P 300 6.00 1370 IBM WHEELWRITER LOT 2.90
330 DIABLO HT Il 325 810 AQUMEI3/5 3.00 1380 IBM SELECTRIC Il 1.50
340 DIGITAL LA 30 3.00 820 AQUME IV 4.40 1390 IBM SELECTRIC Il LOT DRY .60
350 DIGITAL LA 34 3.20 830 RADIO SHACK 3/5 410 1400 IBM SELECTRIC Il LOT TACKY .60
360 DIGITAL LA 120 3.85 840 RADIO SHACK 6/8 3.25 1410 I1BM SELECTRIC Il TECH Il 2.10
370 EPSON ERC 03 3.00 850 SEIKOSHA SP 1000 4.30 1420 1BM SELECTRIC Il CUT .80
380 EPSON LQ 800 3.80 860 STAR NX 10000 5.00 1430 IBM ACTIONWRITER 250
330 EPSON LQ 1000 490 870 STAR MICRONICS NB 15 6.50 1440 NAKAJIMA 2.68
400 EPSON LQ 1500 3.60 880 STAR MICRONICS NX 10 3.95 1450 OLIVETTI LEXICON LOT 1.00
410 EPSON LQ 2500 495 890 STAR MICRONICX NX 15 575 1460 OLIVETT!I ET 121 2.55
420 EPSON LQ 2550 525 900 STAR MICRONICS SD 10 6.00 1470  OLIVETTI 111/115 4.00
430 EPSON LX 80 275 910 STAR MICRONICS SD 15 7.00 1480 OLIVETTI PRAXIS 2.50
440 EPSON MX 80 3.80 920 TALLY MANNESMAN 1000 3.50 1490 OLIVETTI PRAXIS LOT .90
450 EPSON MX 100 490 930 TELETYPE 43 5.85 1500 OLYMPIA ESW 3000 3.15
460 FUJITSU DMPG 9 430 940 TEXAS INSTRUMENTS 850 3.95 1510 PANASONIC RKT 40 3.00
470 HEWLETT PACKARD 2631 12.00 950 TEXAS INSTRUMENTS 860 5.00 1520 ROYAL ALPHA 600 2.61
480 IBM 2" HARMONICA 425 965 TOSHIBA 1350 3.20 1530 SHARP ZX 400/500 3.55
490 IBM %" HARMONICA 458 960 TOSHIBA P 321 SL 5.00 1540 SILVER REED EX 42/44 2.25
500 IBM 3262 6.25 970 TRITEL/DATA ROYAL 3.67 1550 SILVER REED EX 42/44 LOT .90
510 IBM 5211 4.80 980 WANG BEARCLAW 7.00 1560 XEROX 610 2.35
520 IBM 5242 LG. HANDBAG 3.50 MULTI STRIKE RIBBONS 1570 XEROX 610 LOT .90
530 IBM 5256 SM. HANDBAG 2.75 1580 XEROX 610 LOT DOUBLE PASS 1.25
540 IBM BASEBALL BAT 1450 1000 BROTHER HR 15 3.55 1590 XEROX 6010 4.80
550 1BM PROPRINTER 415 1010 COMMODORE 1526 4,50 1600 SHARP PA 3100 3.25
560  (BM PROPRINTER XL 4.95 1020  DIABLO HT Il 2.25 *$5.00 shipping and handling charge on all orders under $50.00.
570 IBM SILVER $ CUP 1.95 1030 IBM DISPLAYWRITER 7.00  For ordsrs over $50.00 actual freight is charged.

516-767-0178 800-645-6113
FAX 516-767-0585
103 HARBOR ROAD  PORT WASHINGTON, NY 11050 .
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Buy with

Confidence

In an effort to make your
telephone purchasing a more
successful and pleasurable
activity, The Microcomputer
Marketing Council of the
Direct Marketing Association,
Inc. offers this advice, “A
knowledgeable buyer will bea
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?

¢ s there a service facility?

* Are manufacturers warran-
ties handled through the
company?

¢ Does the seller have formal
return and refund policies?

e s there an additional charge
for use of credit cards?

o Are credit card charges held
until time of shipment?

e What are shipping costs for
items ordered?

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

e State as completely and ac-
curately as you can what
merchandise you want in-
cluding brand name, model
number, catalog number.

o Establish that the item'is in
stock and confirm shipping
date.

o Confirm that the price is as
advertised .

o Obtain an order number
and identification of the
sales representative.

® Make a record of your
order, noting exact price in-
cluding shipping, date of
order, promised shipping
date and order number.

If you ever have a problem,

remember to deal first with the

seller. If you cannot resolve the

problem, write to MAIL

ORDER ACTION LINE, c/o0

DMA, 6 E. 43rd St., New York,

NY 10017.

W COMFUEE”
/
J

J

2 PTG S p "
i e B

© Direct Marketing Association, Inc. 1988
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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

MMCG

MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing Association, Inc.




at a 286 Price!

16 MHz* 286

m 8 /16 MHz selectable
® 1 MB Exp. to 4 MB on board

® 80287 socket

® Space saving AT style minicase
® 200 watt P/S

= 1.2 MB Teac floppy

27 MHz* 286

® 80286-20 C.P.U.
= 1 MB Exp. to 4 MB on board
80287 Socket

Shadow RAM Enable

® Space saving AT style minicase
® 200 watt P/S

® 1.2 MB Teac floppy

33 MHz* 386

® 80386 %3 CP.U. running at 25 MHz
® 1 - 32 bit, 5 - 16 bit, 2 - 8 bit slots
® 80287 and 80387 sockets

= 1 MB Exp. to 8 MB on board

m 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 rax
2003 O'Toole Ave., San Jose, CA 95131

\
Adtech’s 33 MHz 286...
386 Performance

80286 CPU running at 25 MHz
= 1 MB Exp. to 8 MB on board
80287 socket

Shadow RAM Enable

® Space saving AT style minicase
m 200 watt P/S

= 1.2 MB Teac floppy

Standard System Features

= 1:1 Dual floppy / HD cont.

m Parallel, 2 serial, game, clock
s Keytronics 101 keyboard

® 24 hour burn-in

System Options Mother Boards

Includes Monitor & Adapter Card 16 MHz*286 ........... ... 219

Monographics (Hi-Res) . . . .. 129 33MHz"286.............. 449

Color Graphics (RGB).. . . . .. 249 33MHz"386......... ... 799

EGA (640 x350) ........ .. 488

VGA(16bit) .............. 599 System Upgrades

Multisync (16 bit). . ..... ... 699 LARLL.................... 25
Full SizeCase ............ .. 25
Full Size Vertical Case . ... .. 100

Hard Drives Mini Vertical Case. . ...... ... 50

20 Meg - Seagate ST-125 (30ms) . .. .. ....... 259

30 Meg - Seagate ST138 (30 ms) .. ......... 309

40 Meg - Seagate ST251 (38ms)............. 349

40 Meg - Seagate ST25111 (28ms) ... ........ 359

66 Meg - Toshiba (23ms). .............. ...
66 Meg - Seagate ST-151 (23ms)

Ld
Miscellaneous VISA
5.25” 360k (Fujitsu). . . ..................... 9
525" iz Mlg .“1].1. U) ........................ g5 NO SURCHARGE
357144 MB. ... ...
Logitech Hi-res Mouse (New) MasterCard
2400 Baud Modem. . . .......... ... ... ... ... 99
16 bit VGA (1024 x 768) .. .. ...............

Circle 523 on Reader Service Card (DEALERS: 524)

Terms and conditions. Returns subject to 20% ing fee. Prices and

ilability subject to change without notice. RMA # 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!




I

2808 Lafay
(714) 723

MEMORY PRODUCTS & MORE

ONE STOP SOURCE FOR ALL PC MEMORY UPGRADES
ette ¢ Newport Beach, CA 92663
-4510 ¢ (800) 222-8861 ¢ FAX: (714) 723-0732

N

Compaq

Apple

Memory Upgrades Memory Upgrades Memory Upgrades
MODEL MEMORY ADDED PRICE MODEL MEMORY ADDED PRICE MODEL MEMORY ADDED PRICE
DESKPRO 386/33  2MB MODULE $ 695 PS/2 30-286 512 KIT $ 99 Mac 11 256K X 8 SIM $ 54
DESKPRO 386/25 1MB MODULE 265 2MB KIT 360 1MEG KIT (4 SIMS) 80
4MB MODULE 795 PS/250 AND60 512 KIT 99 1MEG X 8 SIM 126
DESKPRO 386/20  1MB MODULE 265 2MBKIT 360 4MEG KIT (4 SIMS) 504
4MB MODULE 795 PS/2 50Z 2MB MODULE 495 MAC PLUS 256K X 8 SIM 45
DESKPRO 386 §  1MB BOARD 350 512 KIT 99 TMEG KIT (4 SIMS) 180
4MB BOARD 995 2MB KIT 360 1MEG X 8 SIMS 126
1MB MODULE 265 PS/2 55-SX 2MB MODULE 495 mgg ';g (3 g:mg) 252
LSBT L PS/2 70-F61 1MB MODULE 275 c (M ) 504
DESKPRO 386/20E  1MB BOARD 350 2MB MODULE 495 MAC SE 256K X 8 Sl 45
4MB BOARD 995 PS/270-121 1MB MODULE 275 s 1o
1MB MODULE 265 - 9MB MODULE oS 1MEG X 8 SIMS 126
4MB MODULE 795 052 70.A21 oM MODULE u 2MEG KIT (2 SIMS) 252
DESKPRO 386/16  IMB KIT 210 270-A2 < 4MEG KIT (4 SIMS) 504
1.2MB BOARD CALL (THE ABOVE MODULE GOES ON THE MOTHER BOARD) MAC 11CX 256K X 8 SIM 45
4-8MB BOARD 1250 1MB MODULE 275 :::Eg l:(l; (;I ’:;MS) 180
PORTABLE 386 IMBKIT 395 126
4MB BOARD 1195 GiSlieRlEs "EE aMEG KIT (4 SIMS) 504
PORTABLE il 512K KIT 14 (THESE MODULE GO ON THE ADD-ON CARD) MAC SE/30 256K X 8 SIM 45
2MB KIT 295 PS/2 80-041 1MB MODULE 275 1MEG KIT (4 SIMS) 180
COMPAQ SLT/286 1MB MODULE 395 PS/2 80-111 2MB MODULE 595 1MEG X 8 SIM 126
2MEG KIT (2 SIMS) 252
DESKPRO 286/E  1MB BOARD 460 PS/2 80-311 2MB MODULE 595 aMEG KIT (4 SIMS) e

AT&T

Memory Upgrades

Sun Micro Systems
Memory Upgrades

Everex

Memory Upgrades

MODEL MEMORY ADDED  PRICE MODEL MEMORY ADDED  PRICE MODEL MEMORY ADDED  PRICE
SUN 360/60 4MB KIT $ 590 6386 WGS IMB KIT $ 196 386 STEP 16 1MB KIT $ 196
SUN 360/1 AMB KIT 590 4MB KIT 590 aMB KIT 590
SUN 410 4MB KIT 620 6386 EWGS  1MBKIT 196 386 STEP 20 1MB KIT 196
SUN 4/10 AMB KIT 620 4MB KIT 590 4MBKIT 590
386 STEP 25 1MB KIT 196
SPARC STATION  4MB KIT 590 6286 2MB KIT 295 MBIKIT =
Zenith Hewlett Packard AST

Memory Upgrades Méemory Upgrades Mermory Upgrades
oot MEMORY ADDED  PRICE MODEL MEMORY ADDED PRICE MODEL MEMORY ADDED PRICE
geces ;mg K $ 295 VECTRARS/25C  IMBKIT s 228 BRAVO/286 128 KIT $ 52
595 AMB KIT 620 512K KIT 94
386/33 1MB KIT 325 2MB KIT 205

VECTRA RS/25 1MB KIT 228
2MB KIT 625 B KIT 50 4MB KIT 590
1MB KIT 228
- VECTRA RS/20 1MB KIT 228 AST PREMIUM 386 d
Epson AMB KIT §20 4MB KIT 620
Memory Upgrades VECTRARS/20C  1MBKIT 196 AST PREMIUM 386C IMB KIT 198
aMB KIT 590
MODEL MEMORY ADDED PRICE AMB KIT 590 ) MB KIT 196
EQUITY 386  1MBKIT $ 210 VECTRA QS/20 IMBKIT 196 AST PREMIUM 386/16 lMB K:T S0
2MB KIT 350 aMB KIT 590

VECTRA QS/16 1MB KIT 196 AST WORKSTATION 286 512K KIT 94
HP Laser Jet seriesnaup A 590 2MBKIT 299
Memory Upgrades P LASERJET 11 IMBKIT 268 AST WORKSTATION 386 512K KIT 94
2MBKIT 399 1MB KIT ps
MEMORY PRICE aMB KIT 699 fmg ﬁ'} ggg
e s 299 RIPLASERAr D i E54 AST PREMIUM 38625 1MB KIT 225
4MB 699 AMB KIT 699 AST PREMIUM 386/33  1MBKIT 245

COMPAQ ¢ IBM e APPLE ¢ HEWLETT PACKARD e AST o AT & T and More...
@ 5 Year Guarantee ® Same-Day Shipping @ Full Technical Support
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BYTE editors’ hands-on views of new and developing products

PageMaker for OS/2
Presentation Manager

Think C 4.0

DeskWriter

HyperAccess/5

DOS Mounter

hyperStore-816 and
SmartCache PM3011

OS/2 Puts Desktop Publishing in the Fast Lane

magine a desktop publish-

ing (DTP) package with the
power of PageMaker 3.0 and
the added ability to handle
multiple documents simulta-
neously. If that sounds like a
dream come true, how about a
product that runs faster than
PageMaker 3.0 yet can share
files with it? PageMaker for
0S/2 Presentation Manager
can do all that and more.

It may be that for DTP soft-
ware users OS/2 has found a
raison d’étre. PageMaker has
always been an excellent pack-
age, holding a position as one
of the two most popular DTP
packages for the IBM PC. But
I’ve always thought that it
would benefit from a bit more
speed, a little less disk swap-
ping, and better font control.

0S/2 provides facilities for
managing much more mem-
ory than the maximum of
640K bytes handled by DOS.
Thus, this version of Page-
Maker has more memory to
use, so it runs much faster than
its DOS cousin. Multiple
document windows let Page-
Maker for OS/2 easily transfer
graphics elements from docu-
ment to document. The DOS
version has been unable to do

this since the conversion from
PageMaker 1.0t03.0.

0S/2 also fixes something
about Windows 2.10 that has
always bugged me—the screen
fonts. Under Windows, the
imprecise font display made it
difficult to tell how the printed
document would look. You
had to trust that PageMaker
knew more than it could show
you on-screen. I was pleasant-
ly surprised to see how terrific
the Presentation Manager
fonts looked by comparison.
Perhaps I’ve just never in-
stalled Windows fonts cor-
rectly, but if that’s true, I'm
not alone.

Multitasking isn’t wasted
on PageMaker, either. If
you’ve used PageMaker 3.0,
you know what a godsend auto-
flow was. The ability to auto-
matically run text from one
column to another and from
one page to another got rid of
one of PageMaker 1.0’s big-
gest limitations. But it wasn’t
the fastest function, and it tied
up the computer for a fair
amount of time on long text.

Multitasking OS/2 lets the
new PageMaker autof low one
document while you work on
another. I tested it with a

lengthy piece of text and found
that I could work smoothly on
a second document while the
first was still processing.

To make full use of Page-
Maker for OS/2 right now,
you’ll have to run under both
DOS and 0S/2, at least until
paint, scanning, and text-edit-
ing packages are available for
0S/2. This may sound like
déja vu to those of you who re-
member how frustrating Page-
Maker was in the early days of
version 1.0, when few pro-
grams were compatible with
Windows.

THE FACTS

PageMaker for OS/2
Presentation Manager
$795

Requirements:

IBM PS/2 Model 70,
Model 80, or other 80386
system with a 40-
megabyte hard disk drive;
4 to 6 megabytes of
extended memory; an
EGA, VGA, or high-
resolution color monitor
and adapter card; an
0OS/2-compatible pointing
device; and a PostScript-
or OS/2-compatible
printer.

Aldus Corp.

411 First Ave. S,
Suite 200

Seattle, WA 98104
(206) 622-5500
Inquiry 1002.

So, again we must wait. But
when the programs are avail-
able, PageMaker for OS/2
may be a good enough reason
to consider buying OS/2. If
you’re already running OS/2
and don’t have a DTP pro-
gram, you’ll want to give this
package a serious look. O

—Howard Eglowstein

Think C Goes OOP

L ike fine wine, some Mac-
intosh software gets better
with age. So it is with Syman-
tec’s C compiler, Think C,
now upgraded to version 4.0.
It uses an integrated develop-
ment environment that con-
tains an editor, a compiler,
and a linker combined ina sin-
gle application for fast code
development. Under Multi-
Finder, a source debugger lets
you step through source code,
set breakpoints, and examine

the contents of variables,
arrays, and structures. So
what’s new this time around?
First, the compilerand Cli-
braries now conform to the
ANSI standard. Second, the
compiler can generate multi-
segmented code resources (a
capability that had been previ-
ously limited to applications,
drivers, and desk accesso-
ries). Third, the compiler’s
in-line assembler has been
continued
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rewritten: The assembly lan-
guage syntax has been relaxed
to support 68020/68030 ad-
dressing modes and instruc-
tions. The compiler supports
the 68881/68882 FPU, but the
68851 paged-memory-man-
agement-unit and 68030
MMU instructions are not
supported. Last but not least,
Think C now supports object-
oriented programming (OOP)
in language extensions called
Object C.

Object C’s syntax is loosely
based on C++. As with
C+ +, you implement objects
by first declaring a class. In
Object C, these declarations
are extensions of struct dec-
larations. You allocate or re-
move objects from memory by
using the new () and delete()
functions, respectively. Ob-
ject C’s message dispatcher
supports polymorphism; that
is, during execution, the dis-
patcher determines the class of
the method that the message is
going to (also called run-time
binding). This allows you the
flexibility to write methods
within your program that will
override existing methods
within a class.

Run-time binding exacts a
performance penalty, but the
Think C linker looks for ways
to overcome this. It evaluates
your code, and if a particular
method is monomorphic (i.e.,
it doesn’t override another
class and is itself not overrid-

& File Edit Search Project Source IWindows

CPaintPane.d & Name
+ CDr.

602PM
= Art Class.m

Dol lick {OUERRIDE)

Mouse click inside the PaintPone

woid
Point hi tp!
short

{ long
CPaintTask
Roct

‘Boolean
Boolean

CPaintPona: :0oClick(

*thePaintTask,
bounds.

select = FALSE;
motificble = TRE;

A CIPtInRect(hitPL, Eihis=>bounds)) |
return;

)

A1 (gPaintTool 1= (oolSELECTS ( /* Ry ned

KillselBecte); ’”

obj sue
agger ¢ 1838

P p W

+ CPamiTask.c 530
* CPatlernsDir ¢ 416

+ CSelectionRect.c 468

* CToolPras ¢ 2300 ‘-ﬁ

+ CTeolsDir c 448 |

* CTeolShapes c 1556 |
* CTeoolText e 430
* CBitHap c 922
* CBitMapPane ¢ 432
* CCharGrid.c 448
* CF¥Deskliop.c 1736
* COridSelector.c 1028
+ CHenuDefProc.c 200
* CPaneMDEF ¢ 102
sele * CPatternGrid.c 666
* CPNTGFile.c 806
* CSelector c sse
* CSeleclorMDEF © 436

Think C 4.0
$249; upgrade, $69

Requirements:

Mac with 1 megabyte of
RAM (2 megabytes and
MultiFinder are required
to run the source debugger)
and System 6.0.2 or
higher; a hard disk drive

is recommended.

Symantec Corp.
135 South Rd.
Bedford, MA 01730
(617) 275-4800
Inquiry 1003.

den), it generates a direct call
to the method, rather than
routing it through the dis-
patcher. A setofclass libraries
that let you easily use Mac
windows, handle the menu
bar, and process events is also
provided.

The big advantage of Object
C is that you can trace through
it using the Think C source
debugger. You can actually

watch the thread of execution
pass through objects and see
instance variables modified.
Two new sample programs
(besides the usual application
and desk accessory files) are
provided: a paint application
written in Object C and an ob-
ject-oriented cdev. Normally,
youcan use only the source de-
bugger to debug applications,
but Symantec also supplies a

special application shell that
lets you debug acdev. Thepre-
liminary documentation cov-
ers only the Unix libraries and
Object C extensions. A list of
Mac Toolbox calls with the ap-
propriate Think C arguments
would be helpful.

I used a prerelease version
of the compiler to complete
two works in progress. The
first was an application that
makes extensive use of Apple-
Talk. The second was an
FKEY that output two charac-
ters to the Mac’s printer port
to disengage a smart serial
switch I was using to share an
Apple ImageWriter with a
Mac andaPC.

I had no trouble making the
switch to the new compiler and
experienced no problems
completing the programs.
Compiling and linking were
snappy, as in version 3.0. I
also traced program flow with
the source debugger, with
both the sample cdev and the
object-oriented paint applica-
tion.

If you already own Think
C, it’s time to upgrade. If you
want a low-cost, fast C devel-
opment package for the Mac
with object-oriented exten-
sions, look no further. Think
C continues its reputation as a
high-quality product, and its
class libraries and source de-
bugger can shed light on how
objects really work. O

—Tom Thompson

An Ink-Jet Printer for the Mac

M acintosh users now have
an ink-jet printer to call
their own. The DeskWriter
from Hewlett-Packard is the
new Mac printer that’s based
on DeskJet technology.

Using a relatively simple
paper path, ink is deposited at
arate of 300 dots per inch from
a disposable ink cartridge.
The cartridges are priced at a
reasonable $18.95. However,
if they last only as long as those
in the DeskJet Plus, you’d bet-
ter buy a handful.

You can increase the print
speed up to 50 percent with the

82 BYTE * OCTOBER 1989

draft-quality mode, which
prints at 150 dpi.

This 15-pound printer is
powered by an external power
supply from an AC outlet. To
hook it up, you’ll need an
MO0197 Apple male-mini-8-
to-male-mini-8 cord, which
you connect to the serial port
of your Mac.

The printer uses Quick-
Draw todo its imaging and has
a driver from Palomar Soft-
ware. You can scale the fonts
from 4 to 250 points without
having to install fonts for each
point size. While this is simi-

$1195

Requirements:

Mac Plus, SE, or I with a
hard disk drive for font
storage and a standard
peripheral/8 cable.

DeskWriter Hewlett-Packard Co.

19310 Pruneridge Ave.
Cupertino, CA 95014
(800) 752-0900
Inquiry 1004.

lar to the printing mechanism
envisioned in Apple’s forth-
coming System 7.0, it remains
to be seen what effect the re-
lease of System 7.0 will have

on the printer driver. It will
probably be minimal, since
the overall design appears to
conform to Apple guidelines.
continued



We think
gmnelmers need

IMOIT

Get the tools you need to enter
the CD-ROM age.
Microsoft Programmer’s Library
Software plus a Denon
CD-ROM Drive—for under $1,000.

Call Microsoft direct at (800) 227-4679
now for complete details on the bundled bargain
of the year: Microsoft Programmer’s Library
with 72 reference

“If you do much manuals and guides
programmingand | —over 278 MB of
your time isworth, | dataon %.Sm%f
anything at all, get goggfgp,ﬁcNE%ﬁ
aCD 'RQM reac,z’er software, including

and Microsofts 2 additional user li-

Programmers censes (a $130 sav-
Library. You wont ings). And Denon’s

regret it. Highly SCSI CD-ROM

recommended” drive system, com-
—Jerry Pournelle, | plete with interface
Byte Magazine, Sept. 1989 | card and cables. ..

all for just $949.

With accelerating hardware and soft-
ware development by leading companies like
IBM, Intel, Lotus and Microsoft, CD-ROM is
fast becoming a standard peripheral of the 90s.
Utilizing CD-ROM technology, Microsoft Pro-
grammer’s Library helps you work faster. . .and
smarter. Over 100,000 hypertext links stream-
line your search time, giving you instant access
to all documentation on networks, hardware,

©1989 Microsoft Corporation. Al rights reserved. MS-DOS, Windows and the Microsoft |

drive.

0S/2, Windows™ and MS-DOS® environments,
C, Macro Assembler, Pascal, FORTRAN and
BASIC. And the latest versions of 72 essential
reference texts, with regular updates avail-
able from Microsoft. You'll also have 26 MB of
indexed code you can actually cut-and-paste
right into your text editor.

The Denon CD-ROM drive—with its
advanced servo-circuitry, high reliability, multi-
mode flexibility and access time of 400 ms—
dramatically cuts manual search time and
downtime. And when you really want to switch
modes, the built-in speaker and jacks let you
play your favorite audio CDs. So you can listen
to a keyboard for a change. But if you just cant
stop programming, Microsoft audio software
turns your CD drive into a programmable audio
CD player. Order now and this special music
program (@ $99 value) is yours free... while
supplies last.

15-Day Money-Back Guarantee. Order
direct from Microsoft today and get Microsoft
Programmer’s Library complete with the
Denon CD-ROM Drive (IBM°® AT® version)
and Microsoft's audio program for just $949.

Call now and save $799!
800) 2274679

Making it all make senses

stered trademarks and Making it all make sense is a trademark of the Microsoft Corporation. IBM and AT are registered

0 are regi
trademarks of International Business Machines Corporation. OPTI-NET is a trademark ofogn Line (K,omputer Systems Inc. Offer expires December 31, 1989.
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Cforthe 8051
Compare:

Benchmark Results —Sample program: Eratosthenese sieve
Program from BYTE (1/83) expanded with /O and interrupt handling.

Archimedes

ICC51 MCC51 FRANKLIN

v2.20A v1.2 C51 v241
Compilation time| 72sec ¢ | 18sec | 17 sec
Linkage time 29 sec 9sec | 6sec
Execution time | 17.45sec | 900 sec| 088 secv”
Total code size | 5318 bytes | 3798 1726
Sieve module 736 1021 541

size

Call now for your free DEMO disk.

€% FRANKLIN

888 Saratoga Ave. #2 ¢ San Jose, CA 95129
(408) 296-8051 ¢ FAX (408) 296-8061

Europe A: (0222) 25 36 26 B: (010) 22 34 55 CH: (032) 41 01 11 D: KEIL
(089) 46 50 57 DK: (02) 65 82 00 F: (1) 64 07 85 64 GB: (0962) 73 31
40 NL: (01858) 16133 S: (040) 92 24 25 Far East: Aust: (61) 04 65 41
873 R.0.C.: (02) 76 40 2156 N.Z. (64) 04 694 129 (fax).

NEW FOR TURBO C PROGRAMMERS

Three Serious Tools

to maximize your time.

Your time is valuable! Now you can reduce your pr ming
time like you never imagined, using The Working Toolbox Soft-
ware program by Be Aware Inc. Our program comes with an
extensive 310 pa%e, easy-to-use manual that is loaded with
examples. Also included is a 30-day money back guarantee. Here
are some of the features of these three great timesaving tools.

THE WORKING TOOLBOX
THE WORKING ISAM THE WORKING
. Stores data in B+ Trees SCREEN PAINTER

- Maximum of 256 indexes.

- RAM buffers for high speed

- 6 types of indexes available.

- Multi-field indexing

- All indexes stored in one file.
- Automatic Recovery. - Writes C source code ready to be

« FREE SOURCE CODE compiled under any memory model.

THE HANDY LIBRARY
« Great functions for easier pro- « Pop Up. Pull down and bar
gramming and professional results.  menus with one function call!
- Intelligent data entry and display. - All memory models supported
« Overlapping windows « Date conversion functions.

« Friendly interactive environment.
+ Data entry and display

- Box & line drawing supported

- Multi color screens at a glance!

- SUPER FAST SCREENS

Don't waste any more time, order now! Special introductory price
of $179.99 plus S & H. Call (our toll-free number) or fax your order.

B frwtdfn

5197 N.W. 15th St., Suite 120, Margate, FL 33063

No Royalties! ORDER NOW ONLY $179.99
1 800-423-1611 or 305-970-0372
or FAX 305-735-3459

Turbo C is a registered trademark of Borland International.
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capabilities for saving files to
certain formats before invest-
ing in an FDHD unit or DOS
Mounter.

The package comes with an
“extension mapping” feature
that lets you opena DOS file by
just double-clicking on the
file’s icon instead of having to
first call up the application.
This feature basically links
DOS file extensions with Mac
applications, like DBF with
dBASE Mac.

The program’s extension
table is set up for common pro-
grams like dBASE, Excel, and
PageMaker. You can custom-
ize this table in a window
that’s similar to the Font/DA
Mover. Extension mapping
doesn’t eliminate the need for
file translation when working
with incompatible files or pro-
grams. Mapping a DOS file to
an incompatible Mac program
will result in either the pro-
gram not starting up or the file
containing weird characters.

DOS Mounter cannot ini-
tialize orerase DOS disks. For

that you need the Apple File
Exchange 1.1.1, which comes
with DOS Mounter. You're
supposed to be able to initial-
ize disks in either 720K-byte
or 1.44-megabyte formats, but
the version that I worked with
didn’t have a button for the
higher density.

I took some disks formatted
in the FDHD unit and tried
using them with several differ-
ent DOS computers. I thought
that my skepticism was justi-
fied when a certain PC clone
wouldn’t have anything to do
with one of the Macintosh-
born disks, but it turned out
that the clone had some bad
parts and wouldn’tevenaccept
true-blue disks.

If you’re a Mac user who’s
frequently working with data
files from a DOS computer
and you like convenience, you
need an Apple FDHD unit.
And if you need an FDHD unit
for your Mac, you probably
also need the DOS Mounter
software. O

—D. Barker

THE FACTS

DOS Mounter
$89.95

Requirements:
Mac with an FDHD unit
and System 6.0.2 or higher.

Dayna Communications
50 South Main, Suite 530
Salt Lake City, UT 84144
(801) 531-0600

Inquiry 1006.

Cold Cache for Your Hard Disk

aching disk controllers,

which use dedicated
RAM to store most-often-
used data for virtually imme-
diate access, have been avail-
able for several years. But the
last few months have seen the
arrival of a new generation of
“smart” caching controllers
that put a big dent in the hard
disk drive data transfer bottle-
neck.

Two such controllers are
hyperStore-816 from Percep-
tive Solutions and Smart-
Cache PM3011 from Distrib-
uted Processing Technology
(DPT). Starting with a 10-

MHz IBM PC AT clone, [used
both controllers with a Seagate
STS577R 64-megabyte run-
length-limited (RLL) hard
disk drive. The results were
impressive.

Of the two, the hyperStore-
816 has the more radical de-
sign. It’s a full-length single-
slot caching controller that
includes a custom hard disk
drive BIOS and its own operat-
ing system controlling a dedi-
cated Zilog Z80280 micropro-
cessor. Cache RAM is neatly
packaged in single in-line
memory modules. Although

continued



THE $49 DISK SPACE SOLUTION — PACK MAGIC!

- .
1S '0. PACK VA
——

cvommon disk space problems

problel
PROELEA You never dreamed
your hard disk is now fast running ou i
SOLUTIUR: Use Pack Magic to quickly compress
directories when you're not using them. (The
usually shrink by more than 50%!) When you’re
ready to use them, Pack Magic’s rocket-fast

algorithm expands any directory in record time.

The tollowing savings are possible with PAck Magic: -

Disk Size Space Before  Space After
PACK MAGIC PACK MAGIC
20 Megabytes 4 Megabytes 12 Megabytes

40 Megabytes 5 Megabytes 23 Megabytes
It's like getting a blgger hard disk!

PROBLEM. Backing up your hard disk takes forever,
s0 you do it far less often than you should.
SOLUTION: Use Pack MAGIC (0 conipress your
directorles before backing up. You'll cut the time and
number of disks needed to back up by half or more.

PHOBLEM: You'd like to reduce the amount of space
occupied by the programs you use frequently, or
you're a software developer and your program is too
large to operate on a 360K floppy disk.

SOLUTION: Also use PAck MAGIC to compress your
active program files (.com and .exe files). The
average reduction for program files is 22%! Your
programs will continue to function normally, but will
occupy less disk space.

In Caa
Mon.-Fri. 8:30 a.m, to 5:00 p.m. CST
- PAX: 319-395-0217 , -

Or send check or money order

payable to Parsons Technology.

:319-395-7300

Dept. $49 + $5 shipping
375 Collins Road NE NOT COPY PROTECTED
Cedar Rapids, fowa 52402 INCLUDES PRINTED MANUAI,

NAME

ADDRESS

CITY

STATE/ZIP ___PHONE

CHECKO MONEYORDERO VISAO MASTERCARDO

CARD # EXP. DATE

PACK MAGIC reqguires an IBM*/Tandy*/Compag® or compatible computer, 384K or
more RAM and DOS 2.0 or higher. Add $5 shipping/handling—$10 outside North
Amgrica. lowa residents, please add 4% sales tax.

*IBM, Tandy and Compagq are registered trademarks of Intemational Business

l— Machines Corp, Tandy Corp., and Compaq Computer Cotp. respectively.
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NEw! REAL-TIME
MONITORING & GONTROL

MENU-DRIVEN, EASY-TO-USE
STAND-ALONE COMPUTER

The stand-alone SOLUS™ computer
connects to an IBM PC’s RS-232
port, and provides 36 digital/analog
I/0 channels.

Menu-driven operation and a
large graphics library make it easy
to create monitoring and control
applications. Use
modems to remote
locations. And
daisychain up
o 256 SOLUS
computers.

For details or
to order, call
toll-free.

(800) 247-5712

In Oregon
(503) 635-3966

SOLUS

PERSONAL CONTROL COMPUTER™

Only

805

VISA/MC/
AMEX
accepted.
Software
additional.

TMI, inc.
4000 Kruse Way Place, 2-120
Lake Oswego, OR 97035

FAX (503) 635-3004

Introducing
Smallest 80386 based
PC Compatible
Single Board Computer

Now Only
Available 4’ x 6”
DR DOS®

Quark/PC® 11

e 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

REPS: Italy 39 331 256 524 Austria 43 222 587 6475
W.Germany 49 607498031 Fintand 358 O757 1711
UK. 4495971011 Sweden 464078 O78

Netherlands 31838 529505 Norway 47 9869970
Australia 61 03 568 0988 Denmark 45 244 0488

Trademarks: Quark - F + K. Mtg. Co. DRDOS - Digital Research Lid. EGA -1BM Corp

megatel
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512K bytes is standard, the
unit I tested was packed with
the maximum of four 1-mega-
byte SIMMs.

Perceptive Solutions puts its
standard floppy disk drive
controller and the hard disk
drive interface modules on
small daughterboards that are
mounted to the main hyper-
Store-816 board. This percep-
tive design lets you easily
change the hard disk drive in-
terface (RLL, modified fre-
quency modulation, ESDI, or
SCSI) should you upgrade
your hard disk drive.

DPT’s SmartCache has a
Motorola 68000 microproces-
sor and uses a more conven-
tional design, with the (op-
tional) floppy disk drive
controller and hard disk drive
interface integrated onto a sin-
gle board. This can be a real
pain if you change to a drive
with a different interface, re-
quiring you to buy an entire
new controller. If you want to
use a larger cache than the
standard 512K bytes, you also
need to add a second full-size
board. DPT uses standard 1-
megabit chips; the board can
hold up to 12 megabytes.

After making a full backup
of my drive, I found both
boards easy to install.

After DOS partitioning and
formatting the drives, I imme-
diately booted and used the

$1195 (with 512K bytes)

Requirements:
IBM AT or
compatible.

Perceptive Solutions, Inc.
1509 Falcon St.,

Suite 104

DeSoto, TX 75115

(800) 343-0903

Inquiry 1007.

system in the normal manner.
The increase in performance
was dramatic. Objective
benchmarking of these boards
is almost impossible, because
the jealously guarded propri-
etary algorithms “watched”
how I worked and became pro-
gressively faster as I used
them. Both companies claim
an effective disk-access time
of about 0.5 ms, and I have to
agree. What this means in
real-world terms is that most
applications run eight to 12
times faster.

Although both boards gave
me similar results, each had
idiosyncrasies. I liked the
compact design and easy ex-
pandability of the hyperStore-
816, but the unit I tested
worked only with vanilla
DOS. (The company says that
drivers for Unix, OS/2, and
Novell NetWare are on the
way.) SmartCache works with
all operating systems, but the
necessity of using a second slot
for additional cache memory
is inconvenient. In addition,
my SmartCache ran very hot,
although the company assured
me that it was normal. Al-
though fully configured cach-
ing controllers are not inex-
pensive, I found that the real
speed they added to my system
is a better investment than a
faster microprocessor. B

—Stan Miastkowski

hyperStore-816 SmartCache PM3011

$1150 (with 512K bytes)

Requirements:
IBM AT or
compatible.

Options:

Floppy disk support, $80;
mirroring option, $800;
BIOS expander chip set,
$50.

Distributed Processing
Technology

132 Candace Dr.

P.O. Box 1864
Maitland, FL 32751
(407) 830-5522
Inquiry 1008.
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graphics and business application software
packages. And PacificPage is compatible

6404 Nancy Ridge Dr , San Diegc

PACIFIC %

DATA PRODUCTS opynght 1989 Pacrhic Data Products, In

Q‘J""

.nd morel

PAGE!
andl ITAL! 1C

v
s o
L T cquivatent font (8

an PACIFICY AGY:
1 Circles

\'c
‘Abover ﬁ}d—m

< compauibie w\(\’é) Al of the Above

... .
6. Fil in the blun! 18 the ensiest 1©
Ac’ st on the
‘ h.(—'j—‘d fe produ’
patit

orel

PACIFICPA(,E
Y PACIEIC

== BATA PRODUCTS
b 90 Pat e s Broon

PACIFICPAGE"

the PostScript‘Language
Compatible Plug-in Cartridge

with IBM® and IBM-compatibles.

PacificPage is the result of the proven
cartridge-based technology— Plotter in a
Cartridge™, 25 Cartridges in One/™—from
Pacific Data Products and the innovative
PostSecript emulation skills of Phoenix
Technologies, Ltd.

Authorized Dealer:
14430 18th Ave. SW

DATALINK Seattle, WA 98166
NORTHWE QT (206) 244-2355
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ZEOS 3365X

ZFOS Smashes the’386

Your best reason
yet to move up toa
’386. Now you can

own a complete
ZEOS ’3865X

16MHz hard drive

system for less
than comparable
”286 systems.

The ZEOS
’3865X. ZEOS
performance,
quality and
support. ZEOS
value. The Choice
is Clear.

If you plan to buy
a 16- 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 manu-
facturer of 80386 based systems,
we've designed the new ZEOS
386SX to provide everyone with
a window to the future. A future
of 386 speed and performance
at a fraction of what you would
expect to pay.

And ZEOS knows '386 sys-
tems better than anyone. After all,
PC Magazine chose ZEOS above
57 other companies for “For Over-
all 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, De-
cember 27, 1988).

So forget those 16- and 20MHz
’286 machines forever. The ZEOS
’3865X-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 a company believes in their
product, they should stand Rock
Solid behind it. That’s why your
new ZEOS 386S5X hard drive sys-
tem includes our famous 30 Day
Absolute Satisfaction Money
Back Guarantee, One Full Year
Limited Warranty and Express
Parts Replacement Policy.

24 Hour a Day Sales and Toll
Free Technical Support!

And tatk about service! ZEOS
is the only computer company in
America standing by ready to
help you Toll Free, 24 hours a day,
365 days a year. 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.

9 BYTE * OCTOBER 1989

All prices and specifications are subject to change without notice. Please call for current pricing and warranty details.
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Price Barrier!

The New ZEOS
386SX Hard Drive
System. Below
286 Prices!

Only $1,695

The future is now!

Why be left behind with yes-
terday’s ‘286 technology? This
Jast new ZEOS 3865X system
1s your high performance ticket
to ‘386 computing power. It's
actually faster and yet less
expenstve than comparable
286 systems.

» 803865X-16 CPU, 8/16MHz
Dual Speed Keyboard Select-
able. Reset/ Turbo Buttons

n 512K DRAM, expandable to
a System Total of 16MB.

» Shadow RAM and EMS
capability.

» Fast 32MB Seagate 138R
Hard Drive with autopark,
1.2MB Teac floppy drive.

» [ltra high speed Hard/
Floppy controller. 1:1 inter-
leave, High Speed transfer.

® Genuine Hercules® brand
graphics controller. High-Res
Amber Display with Tilt/
Swivel.

» ZEOS/RS Enhanced
Tactile/Click keyboard.

» 2 High Speed Serial Ports
plus one Parallel and one
Game Port.

® 6-16, 2-8 bit expansion slots.
803875X 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, VISA, ZCARD, COD
Open 24 Hours a day, 365 Days

a year.

ZEQS is a publicly traded company; MPLS/St. Paul Local OTC. ©1989 ZEOS International, Ltd., 530 5th Avenue. N.-W.,, St. Paul, MN 55112.
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/EOS 386 Systems

“For Qverall
Excellence...”

PC Magazine, May 30, 1989

Complete ZEOS 20MHz "386
System. 80MB SCSI Drive!

Only $2995
16MH systems from $2295!

The standard by which others
are measured! Featuring 64K
CACHE (twice that of most com-
Dbetitors) 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.

8 Genuine 32-bit Intel 80386-
20MHz CPU.

® IMB of Zero-Wait DRAM
Expandable to 16MB.

m Fast SOMB, 28ms SCSI
Seagate Hard Drive, Teac®
12MB Floppy Drive.

» High speed HDD/FDD SCSI
Host Adaptor with Software.

u Genuine Hercules® brand
graphics controller. High-Res
Amber Display with Tilt/
Swivel.

Performance Comparisons using PC Labs Benchmark Series
Release 4:

80386 Floating

ZEOS 386/16 Desktop 3.58 13.62 0.58
ZEOS 386/20 Desktop 287 1082 0.38
IBM PS/2 Model 70-E61 4,08 16,04 0.75

Compoq Deskpro 386/16 412 1547 075

s 101 Key ZEOS Tactile/Click
keyboard.

u 2 High Speed Serial Ports plus
one Parallel and one Game port.

8 1-32, 6-16 and 1-8 bit slots.

8 80387 math coprocessor support.

8 Rugged ZEOS 5-bay case.
Including Security Lock and
LED indicators.

u Includes ZEOS 24 Hour a Day
Toll Free Technical Support and
Customer Satisfaction package.

Options Galore: Including 14’
VGA, add only $595. And an in-
credible selection of hard drives:
SCSI, RLL, ESDI or MFM and
nirtually any other add-on you
could want!

Order Now Toll Free

800-423-5891

FAX Orders Dial: 612-633-1325

In Minnesota Call; 612-633-4591
MasterCard, VISA, ZCARD, COD
Open 24 Hours a day, 365 Days a year.

All prices and specifications are subject to change without notice. Please call for current pricing and warranty details, ZEOS is a publicly 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 386-20”
PC Magazine, May 30, 1989

The Editors of PC Magazine
came to this conclusion after in-
vesting “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 uncom-
promising attention to quality and
detail throughout. Not only do
ZEOS systems themselves afford
you the very best Values in com-

1

-‘Dnb:is
LC.LK_)_:,C_E

“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 differ-

Free Technical Support 24
Hours a day, seven days a week,
365 days a year! At ZEOS, we

believe in standing by our cus-

tomers 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. Ouverall Excellence.

puting today, they’re backed up by ence months and years Eaﬁs WhYIE%(zE it§ PChM;%:agiSn?'S
the strongest after sales support ] 1 choice. And thats why 1S
in the indgustry PP down t,he road. Thmgs. like your best choice as well. So pick out
AtZEOS we feel that if a quality of construction, that dream machine today and
company believes in its products 1ahili ik order 1t now with confidence. Your
it shguldy stand Rock Solli)d l'ellabl]]ty, expanda,b lh,sy’ choice of ZEOS excellence is Guar-
behind themn. and ease of service anteed. Order now by calling
That's why ZEOS offers To/! PC Magazine, On “What 800-423-5891.
Makes an Editor’s Choice”
Complete 25MHz °386 ® Genuine Herm[les@ [I;mndR
: graphics controller. High-Res
g%rtslﬁl)s.yssem° S0MB Amber Display with Tilt/ Swivel.
nve: = BIOS and Video Shadow RAM
plus EMS support.
Only $3 995 u ZEOS Tactile/Click keyboard.
u 2 High Speed Serial Ports plus
gﬁ;ﬂgﬁ;’gfgg?MHz Ystems one Parallel and one Game port.
T = .32, 6.16 and 1.8 bit slots
ZEQS 25MHz and 33MH:z

80386 systems are the fastest,
most advanced available any-
where. Government Computer
News calls the ZEOS '386-33
“arguably the fastest MS-DOS
and OS/2 micro in the world”
Review after revieu, these ZEOS
systems are selected as the best
price/performance buys. A power
user’s dream!

s Ultra High speed Zevo-Wait

64K SRAM CACHE.

= Genuine 32-bit Intel °386-25 Performance Comparisons using PC Labs Benchmark Series
or 33MHz CPU. Release 4: X

» IMB of Zero-Wait DRAM B3 B onal
Expundable to I6MB. ix (alculation Memory

» Fust 8OMB, 28ins SCSI ZEQS 386/25 Desktop 2.29 8.37 033
Seagate Hard Drive, Teac® ZEQS 386/33 Desktop 1.67 6.43 0.27
1‘?MB Floppy Drive. IBM PS/2 Model A 2.27 8.33 0.60

» High speed HDD/FDD SCSI

Compagq Deskpro 386/25 2.36 8.59 0.37

Host Adaptor with Software.

s 80387 math coprocessor support.
® Rugged ZEQS 5-bay case.
Security Lock, LED indicators.
u Includes ZEOS 24 Hour a Day
Toll Free Technical Support.
Many options available: Including
14" VGA, add only $593. Plus a
largeselectionof SCSI, RLL, ESDI
or MFM hard drives und more.

Order Now Toll Free

800-423-5891

©1989 ZEOS International, Ltd., 530 5th Avenue, N.W,, St. Paul, MN 55112. All product and company names are trademarks

or registered trademarks of their respective holders.
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Comput

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 Magazines Editor’s Choice —
the ultra fast ZEOS 386-16.

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 386-16MHz system, either mono-
chrome 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 af our expense as soon as it
isready. All systems are fully burned in and tested.
Each system includes our 30 day Money Back
Guarantee and One Full Year Limited Warranty.
Toll Free technical support and Express Parts
Replacement are included too!

This offer is good only as long as these pre-built

Complete ZEOS 12MHz "286 = Fast 32MB Seagate 138R
: ' Hard Drive with auto-park,
with 32MB Hard Drive! 1.2MB Floppy Drive.
Olll $1 395 » Ultra high speed Hard/Floppy
y 9 controller. 1:1 interleave, 800
For VGA color add $595 K B/sec transfer rate.
» Genutne Hercules® (Yes,
FREE Shareware Disks Too! Hercules!) Brand graphics
25 Software Programs Included card. High-Res Amber Display
Everysystem will include 5 ready with Tilt/Swivel Base.
to run Shareware programs on » ZEOS Enhanced 101 Key
free disks. Included are Keyboard with our Pleasant
programs foy Word Processing, Tactile/Click Feel.
Spread Sheets, Educational, w Serial and Parallel Printer
Financial, Business, Gamesand Ports.
more. With Shareware you can 8 Clock/Calendar with Battery
try {he programs first before you Backup.
%"thz thee’:t ';:;éz ,ﬂ he author ® 6:16 and 2-8 bit expansion slots.
i ; » 80287 support, up to 12 MHz.
Standard Features Include: ® Heavy Duty Case Complete
with Security Lock and LED
® 80286-12 CPU, 6/12MH> Performance Comparisons using PC Labs Benchmark Series indicators.
Dual Speed keyboard/hard- Release 4; 80285 Foatin
) ating i
b rer s s o forion [ ion e | Order Now Toll Free
® Zero-Wait State DRAM, 512K ZEOS 286/12 Desktop 18.84 072 800_ 423_ 5891
expandable to 4MB on the IBM PC AT (BMHz) 35.60 1.32
mother board (16MB System 18M PS/2 Model 5¢ XS
Total). EMS Capabilityon board. Ta P oo SR

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. P5/2 and AT are trad
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ors Now!

systems remain in stock; please give us acall to
verify availability. This offer does not apply to other
ZEQOS systems or custom configurations.

Immediate shipment is only part of the 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 a computer you may as well buy the fastest.
The ZEOS 286-12 is the fastest in its class. It features
true Zero-Wait state operation with speeds close to
many 386 systems!

Or select the ZEOS 386-16. The Editors of PC
Magazine did. In fact they selected the ZEOS '386

as Editor’s Choice. And is it ever a screamer. As

PC Magazine said, “This ZEOS 386-16 blows away
every other computer. ... Another PC Magazine
editor said “Don't pass up the ZEOS.. . solid con-
struction, flexible design and escape-velocity
performance make it a top flight choice”

PC Resource Magazine put it this way “ZEOS
...provides quality comparable with the IBM or
Compagq 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 a
word, Guaranteed. Order now by calling 800-423-5891.

Complete ZEOS 16MHz ’386
with 80MB 28ms SCSI Drive!

Only $2,495

For VGA color add $595

Standard Featuies
Include:

= Gonuine 32-bit

Intel 80386-

16MH:z CPU.

\ w High speed

Zero-Wait

64K SRAM
CACHE.

w JMB of
Zero-Wait DRAM Expandable
to 16MB system lotal.

w Fast 80MB, 28ms SCSI
Seagate Hard Drive, 1.2MB
Floppy Drive.

SCSI controller.

Performance Comparisons using PC Labs Benchmark Series

» Ultra high speed Hard/Floppy Release 4: -

Instruction  Point .

w 101 Key ZEOS Tactile/Click
keyboard.

w High speed Serial and
Parallel Ports.

8 1-32 5-16 und 2-8 bit slots.

w 80387 matlhi co-processor

support.
w ZEOS 5-bay case with security
lock and LED indicators.

Order Now Toll Free

800-423-3891

FAX Orders Dial: 612-633-1325

In Minnesota Call: 612-633-4591
MasterCard, VISA and COD
Open days, evenings and weekends
Se habla Espariol.

ZEOS International, Ltd.

530 5th Avenue, N.W.

St. Paul, MN 55112 USA

Floatin
Conventional
Colculation  Memory

® Genuine Hercules® Brand ZEOS 386/16 Desktop

358 1362 0.58

graphics card. High-Res Amber PR

AN 16,14 077

Display with Tilt/Swivel Base.
Compagq Deskpro 386/16

412 15.47 0.75

Deskpro is a trad k of Compaq C Con

Circle 298 on Reader Service Card
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10 Good Reasons
loBuy From ZEOS

Effective July
15, 1989, ZEOS
makes 1ndustry

launching 24
Hour a day,
Toll Free

Technical

and Sales
Support.
That’s right, ZEOS
is now open to serve our

customers 24 Hours a day, 365

days a year! There is no other computer
company in the world so dedicated to its
customers. Now, no matter what time
you need help, ZEOS will be there. Day
or night. Toll Free.

During the day there are perhaps
thousands of computer companies ready
to sell you a computer. Many offer tech-
nical support if you are willing to pay for
the call. And when they get tired, they
turn off the lights and go home. Unfor-
tunately, that may be just when you need
their help.

At ZEOS, we never sleep. Because
somewhere out there, there might just

be a customer who needs us. Even at
3:30 A.M.

It's comforting to know. As night
encompasses your home or your office,
your research lab or your classroom,
away in St. Paul sits a small group of very
qualified and dedicated people. They’re
camped there, around the telephone. Just
waiting for that small chance. The chance
that you might be the one tonight who
needs their help.

Across the vast expanse of North
America, whether you're in Newfound-
land or Hawaii, Florida or Alaska, or
anywhere in between—ZEOS is there
for you. Any time of the day or night.
Any hour or day of the year. We're waiting
to help. And you don’t even have to pay
for the call.

Reason #1

“Overall Excellence’

As PC Magazine said “Price is always a consid-
eration. So are bench mark 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”

These are the attributes which PC Magazine
used in awarding ZEOS the coveted Editor’s Choice,
not once but three times thus farin 1989. And “Over-
all Excellence” are the very words PC Magazine used
in comparing ZEOS systems to all others.

All prices and specifications are subject tochange without notice. Please call for current pricing and warranty details. ZEOS is a publicly traded company; MPLS/St. Paul Local OTC.
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Reason #2

Dazzling Performance.

In their February 28th 386 review, PC Magazine
awarded ZEOS Editor’s Choice. “The ZEOS ’386
blows away every other computer. . . a smart choice’
is what they said. And in a recent review, Govern-
ment Computer News said the ZEOS 33MHz 386 is
“arguably the fastest MS-DOS and 'OS/2 micro in
the world”

Dazzling Performance is built into every ZEOS
system. It’s a key component of ZEOS Overall
Excellence.

Reason #3

Exceptional Quality.

PC Resource Magazine put it this way, “ZEOS...
provides quality comparable with IBM or Compagq
and does so for about 70% of the price” ZEOS uses
only the very best components. And every system
is fully tested and burned-in right in our own labs.

Reason #4

Value.

InfoWorld says, “We find the ZEOS *386 an excel-
lent value. Speed: Excellent. Compatibility: Excellent.
Value: Excellent” Personal Computing said, “ZEOS
...is the best value we've come across. . . its per-
formance is right up there with the slickest, most
expensive PCs you can buy’”

Reason #5

Warranties and Guarantees.

ZEOS believes in its products. That's why we
offer each and every customer our 30 Day Absolute
Satisfaction Money Back Guarantee, no questions
asked. Plus, our One Full Year Limited Warranty
and Express Parts Replacement Policy. Optional On
Site Service is available too. Call for details.

Reason #6

24 Hour Toll Free Technical and
Sales Support.

At ZEQS, the customer is #1. That’s why we're
open around the clock. For your convenience. If you
buy a product from us we feel we should be there
to help, 24 Hours a day. Our Help Lines are Toll Free
too. Because you shouldn't have to pay for the call.

Reason #7

Experience.

Almost unique in the mail order computer indus-
try, ZEOS maintains its own chip level Research and
Development staff. In addition to Systems Manu-
facturing facility.

»

ZEOS has been involved in Research and
Development since our incorporation back in 1981.
Our strong and experienced Research, Manufacturing
and Technical Staff translates into superior factory
direct computer systems for you.

Reason #8

A Sterling Reputation.

In magazine after magazine and review after
review ZEOS systems are sighted for Qverall Excel-
lence, for Excellent Value, as the Right Chotce and
so on. All of this is flattering but the most important
thing is this: What do our customers think? Frankly,
they love us. The system and the support. That means
more to us than anything.

Reason #9

Easy to Buy.

ZEOS systems are easy to buy. You can pick up
the phone any time of the day or night and order your
new ZEOS computer. And we accept MasterCard,
Visa, and Corporate Purchase Orders from Fortune
1000 Companies, Colleges, Universities and Govern-
ments. Complete Leasing Programs are available
as well.

And now the ZCARD! It’s your very own ZEOS
Credit Card and you can apply today. With the ZCARD
you can charge your ZEOS purchases and pay in
easy monthly installments. It’s just like a Bank Card.
Fill out and mail your ZCARD application now!

Reason #10

You're Going to be Very Satisfied.

When it comes right down to it, you're going to
be very satisfied with your new ZEOS system. Our
goal is your complete satisfaction. And that’s our
commitment to you. To quality. To performance. To
reliability and support. To Value. We don't just say it,
we Guarantee it!

Order Now Toll Free

800-423-3891

FAX Orders Dial: 612-633-1325

In Minnesota Call: 612-633-4591
MasterCard, VISA, ZCARD and COD
Open 24 Hours a day, 365 Days a year.

1989 ZEOS International, Ltd., 530 5th Avenue, N.W,, St. Paul, MN 55112. All product and company names are trad ks or regi
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Apple introduces a
portable Macintosh line
and its newest high-
performance modular
Macintosh

COVER STORY

FIRST IMPRESSIONS ® Tom Thompson and Frank Hayes

The Portable and

pple has finally entered the
portable computer sweep-
stakes with its introduction of
the Macintosh Portable, a hef-
ty wedge of computing power that’s all
Macintosh. At the same time, Apple an-
nounced the most powerful Macintosh
ever: a high-speed muscle machine
called the Mac Ilci that rewrites the rules
on limits to the Macintosh computer.
The long-awaited Macintosh Portable
isn’t a laptop—measuring nearly a foot
and a half on each side and weighing in at
roughly 16 pounds, it won’t fit comfort-
ably on your lap. But the Portable still
lives up to its name: It can operate for up
to a full working day away from a power

98 BYTE + OCTOBER 1989

outlet, its razor-sharp reflective LCD
screen sports more pixels than the Mac
SE’s screen, and it includes a built-in
trackball that replaces the mouse. It’s a
fully functional Macintosh, using a 16-
MHz 68000 processor and enhanced
Mac SE ROMs.

The high-powered Mac Ilci looks like
the twin of its six-month-old cousin, the
Mac Ilcx. But a closer look reveals a
video connector on the back, hinting at
the changes inside. Internally, the Mac
Ilci has been completely redesigned,
using a 25-MHz 68030 processor, a
much improved memory subsystem with
faster memory, and a slot for a memory
cache board.




the Powerful

Mac Portable: An Outside Tour
With its tilt-up display stowed, the Porta-
ble resembles a wedge 15% inches wide
by 14%, inches deep that’s taller at the
back (about 4 inches high) than at the
front (about 2 inches high). Its outer shell
is made of high-impact platinum-gray
plastic.

The Portable comes out of the box
packed in its carrying case. If the unit has
a hard disk drive, the system software is
preinstalled. A built-in handle running
the width of the wedge’s shorter end pops
out to make carrying the computer eas-
ier. To open the unit, you push the handle
back into the wedge’s body until the top
of the case unlatches. The hinged case-

top contains the display, and it uncovers

- a full-size keyboard with 63 keys. The

hinge has a friction clutch so that you can
adjust the display to any angle.

To the right of the keyboard is a minia-
ture (1%-inch-diameter) trackball that
replaces the mouse as the pointing de-
vice. Beneath it is a large button that
serves as a mouse button. For the purists,
a single Apple Desktop Bus (ADB) port
at the rear allows use of a low-power
mouse.

All other Macs have two ADB ports
(except the Mac Plus, which doesn’t use
the ADB for its mouse/keyboard connec-
tions), but since the Portable’s keyboard
and trackball use internal ADB connec-

tions, the missing second ADB port isn’t
a problem. You can use a conventional
ADB mouse, but it consumes more
power and will shorten the Portable’s op-
erating time. If you’re using an external
mouse, you can replace the trackball
with a numeric keypad.

Apple has a knack for handling fine
details, and one place where this shows is
in the trackball/keyboard design. Both
the keyboard and the trackball can be
popped out of the chassis and swapped so
that the trackball is to the left of the key-
board, making it more convenient for
left-handed users. (See photo 1.)

A 1.4-megabyte 3%-inch FDHD *Su-
perDrive” reads Mac, Apple II, or DOS-
compatible 3%-inch floppy disks. The
FDHD is located toward the back of the
Portable, on the right side. At the rear
are the usual I/O ports and several new
connectors: a video port, an RJ-11 con-
nector for an optional internal modem,
and a battery charger connector. The ex-
ternal battery charger can operate in the
70- to 270-volt range and can handle fre-
quencies of 40 to 70 Hz. This makes the
battery charger usable anywhere in the
world, provided you have a connector for
the wall outlet conductors.

The Portable’s display is a 94-inch-
diagonal flat-panel screen that uses a re-
flective, active-matrix, LCD technology
to provide a 640- by 400-pixel black-and-
white display in which every pixel is con-
trolled by a separate transistor. By com-
parison, compact Macs have a 9-inch-
diagonal screen with a 512- by 342-pixel
display, and modular Macs using a Mac-
intosh II video board have a 12- or 13-
inch-diagonal screen (depending on the
monitor type) with a 640- by 480-pixel
display.

The Portable is the first computer to
use the active-matrix LCD. This tech-
nology provides the high contrast and
high response speed required to display
the mouse pointer in real time. Two
other significant advantages of this

continued
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display are its low power consumption
and wide viewing angle. The video port
supplies only LCD signals; an optional
adapter converts these signals into ana-
log signals for a Mac monochrome moni-
tor or into National Television System
Committee, PAL, or Séquentiel a Mé-
moire (SECAM) video signals.

You switch on the Portable by hitting
any key on the keyboard. It has no cool-
ing fan since it consumes so little power
(1 watt without 2 hard disk drive and 3 W
on average when the hard disk drive is
running).

Mac Portable: The Inside Tour

The Macintosh Portable’s ancestry can
be traced to the Mac SE. However, the
two computers differ as markedly on the
inside as they do on the outside. Interest-
ingly, the Portable’s designers have
packed more functions and slots into the
smaller system.

Photo 2 shows the Portable mother-
board. Its heart is a low-power CMOS
68000 processor beating at 15.67 MHz—
twice the speed of the Mac SE. The 256K
bytes of ROM contain enhanced Mac SE
firmware that incorporates bug fixes to
existing Mac SE ROMs, the LCD driver,
and new functions that manage the Por-
table’s power use. Sound generation is
much improved because the Portable
uses the same Apple Sound Chip (ASC)
found in the Mac II to generate stereo
sound.

1 “
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The system comes equipped with 1
megabyte of 100-nanosecond static
RAM (SRAM). A 50-pin RAM expan-
sion slot lets you expand system RAM via
a 1-megabyte RAM board, for a total of 2
megabytes. When higher-density RAM
becomes available, future RAM boards
will expand the Portable’s maximum
memory to 9 megabytes. A 50-pin ROM
expansion slot either provides for a possi-
ble ROM upgrade (by moving the appro-
priate jumper—the Portable addresses
the ROM slot rather than on-board firm-
ware at boot-up) or allows a vendor to in-
stall up to 4 megabytes of embedded soft-
ware. This latter capability would be
useful, for example, to salespeople who
need custom software to access on-line
databases or to process forms.

Like the Mac SE, the Portable also
contains a Processor Direct Slot that pro-
vides unbuffered CPU signals for use by
hardware expansion boards. Although
this slot uses the same 96-pin Euro-DIN
connector as the Mac SE, it’s incompati-
ble electrically because of differences in
the processor speed, power consump-
tion, and additional control signals. The
Portable, unlike the Mac SE, has no ex-
ternal access port for the PDS.

As if enough hardware wasn’t packed
in there already, the Portable also has a
slot for an optional 2400-bps modem
board and room for an optional one-
third-height 40-megabyte 3%2-inch SCSI
hard disk drive. (See photo 3.)

-___’g 3 P —— % S 0

Photo 1: The keyboard and the trackball can be removed and swapped to accommodate
left-handed users. Mouse users can replace the trackball with a keypad.
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Conserving Energy

To get the most out of the system, you
need a reliable power source. A 2-pound,
6-V, lead-acid gel battery supplies the
Portable’s 5-V power. Apple chose lead-
acid batteries over other battery technol-
ogies for several reasons. First, the tech-
nology is a proven one. Second, the
battery voltage varies slightly as it is dis-
charged. This gives a rough indication of
the battery’s remaining power—unlike a
nickel-cadmium battery, whose voltage
drops only when its power is nearly ex-
hausted. Third, a lead-acid battery can
be completely recharged from any level
of discharge, while a nickel-cadmium
battery must be discharged completely
before it can be fully recharged.

Wherever possible, Apple used low-
power CMOS components in the Porta-
ble. Since a CMOS version of the 68030
processor was not available, that proces-
sor was not used; it would have con-
sumed far too much power. The main
memory’s SRAM eliminates the need
for memory refresh circuitry. The re-
flective LCD uses little power, and none
is spent backlighting the screen. The
Portable’s SCSI hard disk drive was se-
lected for low power consumption and its
ability to be switched on and off fre-
quently.

However, even these measures aren’t
enough. The Portable uses a dedicated
processor termed a “power manager”
(not to be confused with the software
Managers present in the Mac ROMS) that
actively regulates power in the computer.
The power manager is a Mitsubishi
50753 processor, and it primarily pro-
vides “hooks” that the System software
can use to switch various subsystems on
or off as needed. The power manager ac-
complishes this by either disabling the
clock signals to various components
(e.g., the Standard Wozniak Integrated
Machine [SWIM] chip and the serial
communications controller [SCC] chip)
or switching off the power to the hard
disk drive.

If a certain subsystem is inactive for a
predetermined amount of time, the
power manager shuts it off. Likewise, if
application software is going to write to
an inactive device (say, the hard disk
drive or the serial port), the device driver
turns the subsystem on. The power man-
ager also takes over the duties of param-
eter RAM, manages the real-time clock,
and serves as an ADB transceiver. It also
monitors the battery voltage.

The Portable operates in several
modes, each using a different amount of
power. In the active mode, the Portable
operates at 16 MHz and uses the most
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power. If the system sits idle (i.e., no
user activity and no 1/O in progress) for
more than 15 seconds, the Portable en-
ters a power-saving rest mode. In this
mode, additional wait states (64 per bus
cycle) are added to each RAM or ROM
access. This slows the Portable’s effec-
tive speed to 1 MHz and reduces the
power consumption of the processor and
memory subsystem by 20 percent.

If the Portable continues to remain idle
for over several minutes (the exact inter-
val is user-selectable from a Control
Panel cdev), it enters a low-power sleep
mode. To enter this mode, the power
manager first saves the state of the 68000
processor and certain system variables.
Then the CPU, display, and many of the
peripheral subsystems are turned off. Fi-
nally, the power manager switches itself
off by disabling its own 3.9-MHz clock.
The SRAM and video memory remain
powered, preserving their contents.
Also, portions of the modem board and
several chips (i.c., the Versatile Inter-
face Adapter, the SCC, and the keyboard
processor) remain powered.

A clock signal reactivates the power
manager every sixtieth of a second, and it
evaluates the situation to see if the Porta-
ble should “awake” into active mode.
Several conditions can terminate the
sleep mode. One is hitting a key; this
closes a gate that a keyboard processor
detects, and it in turn notifies the power
manager. Since the ADB circuits are in-
active in the sleep mode, moving the
trackball or clicking the mouse button
will not awaken the system.

By saving the system’s state and pre-
serving main memory, these actions
“freeze” the state of a running applica-
tion when the Portable enters sleep
mode. When the power manager restores
the Portable to active mode, the applica-
tion resumes from the point at which it
stopped.

In another example of Apple’s atten-
tion to detail, you can also set a predeter-
mined wake-up time for the power man-
ager. This way you can set the Portable to
wake up at night and have a suspended
telecommunications application start ex-
ecuting a script to log onto an on-line
information service. Better still, the
modem board’s ring-detect circuitry re-
mains powered, so that an incoming call
to the Portable’s modem can wake up the
system, and it can resume running, say,
an application to receive E-mail or a
report.

The Portable presents you with several
alert boxes as the battery’s power dimin-
ishes. The first alert box appears when

continued
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Photo 2: The Mac Portable motherboard. It uses CMOS components to reduce power
consumption. The 68000 CPU runs at 15.67 MHz, twice the rate of a Mac SE.

Photo 3: Inside the Portable. At left is an optional 40-megabyte SCSI hard disk drive;
in the center are RAM/ROM expansion slots; to the right is the battery housing.
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there is roughly an hour of battery life
left (the exact interval depends on the
Portable’s configuration and usage). It
tells you that you are running on reserve
power and warns you to recharge the bat-
tery. The second and third alert boxes
appear when the battery is at 50 percent
and 25 percent of this reserve capacity.
When the power level becomes critical,
the Portable automatically puts itself into
sleep mode. The battery preserves the
state of the machine and memory for
about four days thercafter. You can run
the Portable while recharging the bat-
tery, or, if you need to swap batteries, a
conventional 9-V battery energizes the
system long enough for you to make the
exchange.

Software Considerations

The Portable runs System 6.0.4, which
is required to deal with the new hardware
in the computer. A Portable cdev lets
you adjust the LCD’s contrast, time-out
intervals for entering the sleep mode and
switching off the hard disk drive, wake-
up time, and whether to use the internal
modem or an external modem via the
serial port. You can also set the size of a
RAM disk so you can operate out of
RAM rather than use a power-hungry
hard disk drive. As a safeguard, the rest
mode can also be disabled.

The Finder’s Special menu has a new
item: Sleep. On the Portable, only
minor differences exist between Shut
Down and Sleep. Both power down the
computer, but Shut Down closes all active
applications while Sleep only suspends
them.

Naturally, there are the usual con-
cerns about software compatibility with
this new Macintosh. Anything that ad-
dresses the serial ports directly (some
MIDI applications) or the ADB hardware
will break, since that particular 1/0 sub-
system might be switched off. Applica-
tions should use either the appropriate
traps or the serial drivers, so that the
Mac OS can switch the subsystem’s
power back on before performing the op-
eration. Sound generation is a problem
because in many cases the old sound
drivers were accessed directly. The Mac
OS monitors the ASC for accesses and
powers on the chip as required. Newer
applications should use the Sound Man-
ager whenever possible.

Applications that perform lengthy cal-
culations must take precautions to pre
vent the Portable from entering the rest
mode and lengthening the process—a
distinct possibility if the operation takes
more than 15 seconds. This problem has
an easy fix: The Portable won’t enter rest
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mode if the mouse pointer is a stopwatch
icon, normally indicating a time-con-
suming process. Most applications al-
ready use either the watch or the MPW
“beach ball” to indicate that the appli-
cation is busy, so this shouldn’t be a
problem.

Finally, software designers should
beef up their error checking, since the
user can put the Portable into sleep mode
at any time and the rest mode can pro-
duce significant delays. Both actions can
produce new and unanticipated errors.

The Mac Ilci

The Mac Ilci is Apple’s newest high-per-
formance member of the modular Mac-
intosh line. The Mac Ilci’s outside looks
almost identical to that of the Mac Ilcx,
down to the same compact case, but it has

he Mac lIci
goes a long way toward
using all the features
of the 68030 processor.

a faster CPU and a completely rede-
signed motherboard.

Like the Mac Ilcx, the Mac Ilci uses a
Motorola 68030 processor and a 68882
FPU, three NuBus slots, and a 3%-inch
FDHD drive. It also has the Ilcx’s col-
lection of I/O ports: two ADB connec-
tors, a DB-25 SCSI connector, an exter-
nal floppy disk drive connector, two
mini-DIN-8 serial ports, and a stereo
sound connector.

But here the resemblance ends. The
Mac Ilci’s CPU and FPU are clocked at
25 MHz rather than 16 MHz—a 56 per-
cent jump in clock speed. The Mac Ilci’s
memory subsystem is beefed up in sev-
eral ways. First, the memory itself is
faster, using 80-ns fast-paged DRAM in-
stead of the IIcx’s 120-ns DRAM. A spe-
cial slot for memory-cache boards pro-
vides direct memory caching. For the
first time, memory parity-checking is
also an option. Using 4-megabit-density
RAM mounted in single in-line memory
modules (SIMMs), you can expand the
Mac Ilci’s memory to 32 megabytes.

The Mac Ilci also has an on-board
video subsystem that generates mono-
chrome or color signals through a stan-
dard DB-15 video port on the computer’s

back, and user-selectable screen depths
of 1 (black-and-white), 2, 4, or 8 bits
(gray scales or 256 colors). The maxi-
mum screen depth is 4 or 8 bits, as deter-
mined by the monitor type.

Last, but certainly not least, the Mac
Ilci now has new 512K-byte ROMs for
system firmware, as opposed to the Mac
IIcx’s 256K-byte ROMs.

Engineered for High Performance

The real star of the show is the Mac Ilci’s
new, faster processing core (see photo
4). The 25-MHz 68030 and 68882 and
the 80-ns memory mean that software
runs faster. But the supporting cast is
critical, too: You can’t just drop a faster
processor and memory into any com-
puter, least of all a Macintosh. Unless
you’re planning to redesign every pe-
ripheral in the system, the other timing
functions—such as those for the serial
ports, the FDHD controller chip, and the
ADB controller—must remain the same.

The Mac Ilci’s design team elegantly
solved the problem by decoupling the
processor and memory clock speeds
from the clock speed of the I/O subsys-
tems. Earlier members of the Mac II
family used a single oscillator to gener-
ate a clock signal that was then divided
into signals for the CPU and other sub-
systems. (A separate oscillator generates
the 10-MHz NuBus clock.) Attempting
to boost the clock speed of this type of
design triggers a cascade of modifica-
tions. Therefore, the Mac Ilci uses a
separate oscillator for the CPU and
memory, another for the various I/O sub-
systems, and still another set of oscilla-
tors for running the on-board video. Asa
result, future Macs will be able to run
still faster processors without major revi-
sions to the overall design.

The Mac IIx and Ilcx failed to use all
the features of the 68030 processor. The
Ilci goes a long way toward filling that
gap. First, it uses the 68030’s burst ac-
cess mode, which allows the CPU to read
16 bytes of data at a time in about half the
clock cycles. The result is another 10
percent improvement in performance.

Along with faster DRAM, the Mac
Ilci also includes a 120-pin connector for
a user-installed direct memory cache
board. In a direct memory cache, cache
memory is a simple mirror image of a
section of memory (unlike the more com-
plex set-associative caching systems
commonly used on PC-compatible ma-
chines). As a result, the Mac Ilci’s cache
may have a somewhat lower “hit rate”
(i.e., how often the required data is actu-
ally in the cache; on a “cache miss,” the

continued
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CPU must wait a little longer while the
data is fetched from main memory).
Apple is working on its own direct-
memory cache board, but it won’t be
available until next year. Apple claims
that the Mac Ilci normally operates 45
percent faster than a Mac Ilcx, and witha
cache board, up to 55 percent faster.

Built-in Video
Perhaps the most unique feature of the
Mac Ilci is the video subsystem built onto

the motherboard. It supports a 640- by
480-pixel display that canbe 1,2, 4, or 8
bits deep and is functionally equivalent
to a Macintosh II video board. It also
supports Apple’s Portrait Display moni-
tor with a 640- by 870-pixel display at
screen depths of 1, 2, or 4 bits, which or-
dinarily would require yet another Nu-
Bus video board to use.

No special installation is required to
use the video: You simply plug an Apple
monitor into the Mac Ilci’s video socket

External
modem Video
Serial DAC RBV
Sound | Printer chip
| jack port
Ontboard External 68030
| ADP video floppy CPU
NuBus ports port External ort
| p
' slots I | SCSI port
v ' [ TN (T} Lip 1 13t

6?232 Bank B
ROM RAM
upgrade
slot
RAM NuBus
cache interface
slot logic

Bank A A
batte
RAM |  s512K-byte i
ROM
Memory
Bank A de:::i?e
bus
buffers

Photo 4: The Mac llci motherboard. The various application-specific ICs reduce
the board’s component count and thus improve its reliability.
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and start the computer. The Mac Ilci
automatically configures the system to
drive the monitor. The Start Manager
(software used to run hardware diagnos-
tics, initialize the system, boot from a
start-up drive, and then launch the Find-
er) examines three lines on the video
connector. If a monitor is attached, cer-
tain combinations of these lines will be
grounded, and the Start Manager knows
to use the on-board video subsystem. The
grounding pattern identifies the type of
monitor connected to the system.

This built-in video accomplishes two
purposes. First, it means a price reduc-
tion, since—unlike the rest of the Mac II
family—it’s no longer necessary to buy a
video board to use the Mac Ilci. Second,
this frees up one of the three NuBus slots
that the video board normally occupied.
The Mac Ilci still supports NuBus video
boards if your application requires it
(e.g., for 24-bit color) or if you add a sec-
ond monitor.

The Mac Ilci’s built-in video provides
a significant jump in video performance.
This is because a section of ordinary sys-
tem RAM, rather than vidleo RAM on a
NuBus board, is used for the video frame
buffer. The 68030 can put video infor-
mation directly into memory at full
speed, rather than sending it through the
somewhat slower NuBus. Two new cus-
tom application-specific ICs make this
all possible: a Memory Decode Unit and
a RAM-Based Video chip. The RBV
maintains the display by supplying raster
data from a first-in/first-out queuc to the
digital-to-analog converter that drives
the monitor. When the FIFO is half
empty. it requests more data from the
MDU. The MDU uses a bus buffer to
lock access to bank A of main memory
and then performs a direct-memory-ac-
cess (DMA) burst read of 32 bytes from
the frame buffer into the RBV’s FIFO.

There is a catch, though. While the
MDU chip is grabbing video data, the
CPU is locked out of memory bank A for
800 ns at a time. How often this occurs
depends on the screen depth; since a
deeper screen means that there is more
data to read, bank A will be locked
longer. This memory contention can re-
duce performance by 8 percent. With a
cache card installed, of course, the per-
formance penalty would be much less.

Fortunately, the Mac Ilci’s design
holds a partial solution. In previous Mac
II designs, memory had to be contigu-
ous. This meant that higher-density
SIMMs had to be installed in bank A
first, and then in bank B. In the Mac Ilci,
the same MDU that assists the on-board

continued
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video also performs the physical address
mapping for all the RAM, ROM, and /O
peripherals. The 68030’s memory man-
agement unit then maps the physical ad-
dresses supplied by the MDU into a con-
tiguous set of logical addresses. Simply
put, the MDU/MMU address transla-
tions effectively “knit” noncontiguous
physical memory into what appears to be
contiguous memory to the Mac OS.
Since the Mac Ilci’s memory is no longer
required to be contiguous, it’s possible to
place the higher-density SIMMs in mem-
ory bank B without filling up bank A
first. As a result, you can install a large
complement of memory (up to 16 mega-
bytes) that will never be hit by video sub-
system lockouts.

How you use the Mac Ilci can also
sidestep the problem. When you use the
Finder, important system globals used
by applications are loaded into bank A,
so there’s a decrease in performance. If
you use MultiFinder, it loads an applica-
tion and these globals into bank B first.

When all the factors are considered,
Apple claims that the on-board video still
outruns NuBus video at screen depths of
1, 2, and 4 bits; with a cache board in-
stalled, it can even outrun NuBus at the
8-bit screen depth.

Another problem with on-board video
is that the frame buffer’s memory con-
sumes system RAM. A 640- by 480-
pixel display that’s 1 bit deep requires a
reasonable 64K bytes of RAM (actually
only 38K bytes, but for performance rea-
sons, RAM is allocated in 32K-byte
blocks). When the same display is 8 bits
deep, however, it requires 320K bytes of
RAM. For a basic Mac Ilci system with 1
megabyte of RAM, that’s a huge percent-
age of available memory.

Exactly how much system memory the
on-board video system uses depends on
the amount of RAM available. With a 1-
megabyte system, the Mac Ilci defaults to
the 1-bit-deep black-and-white display.
You can override this by using the Moni-
tors cdev, which is enhanced in System
6.0.4 so that you can adjust the size of the
Mac Ilci’s frame buffer. With 2 mega-
bytes or more, the Mac Ilci defaults to
the 8-bit-deep display. With a NuBus
video card installed, of course, you elim-
inate the problems of memory lockout
and frame buffer size entirely, but at the
expense of using a NuBus slot.

New and Improved ROMs

The Mac Ilci ROMs include significant
changes from the Mac IIcx ROMs. To
begin with, 32-Bit QuickDraw and
patches to existing Mac II routines are
now incorporated into the firmware (32-
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Bit QuickDraw lives as a RAM patch on
the other Mac II-family computers).
New additions to the ROM code include
the driver for the on-board video, an en-
hanced Script Manager, a revised Slot
Manager that better deals with NuBus
master boards, and virtual memory
support.

These ROMs were optimized for the
68030’s architecture by arranging the
code so that all the Mac Toolbox routines
start at 16-byte boundaries. This ar-
rangement matches the organization of
the 68030’s instruction cache and thus
takes full advantage of the code cache’s
operation by ensuring that its 16-byte
buffers remain filled. Since much of
what a Macintosh does is accomplished
by Toolbox routines, this provides an
overall improvement in performance.

sing
the Mac Ilci is like
being strapped into a
rocket sled.

But perhaps the most important
change to these ROMs is that the code is
“32-bit clean” (i.e., it can fully use the
68030’°s 32-bit address space). Until
now, the Mac OS has been hampered by
the 24-bit addressing limitations built
into QuickDraw and the Memory Man-
ager—a legacy of the 68000’s 24-bit ad-
dress space. 32-Bit QuickDraw fixes the
addressing problems with QuickDraw,
and a new 32-bit Memory Manager,
using a new master pointer structure, is
embedded in the Mac Ilci ROMs. How-
ever, until System 7.0 arrives, the older
24-bit Memory Manager, which is also
embedded in ROM, will be used to pro-
vide compatibility with the existing soft-
ware base.

What applications software might
break on the Mac Ilci? Those applica-
tions that rely on physical addresses
(e.g., expecting Toolbox routines at spe-
cific addresses) will break. Also, any ap-
plication that happened to work because
of “memory wrapping” will now break.
For example, an application might acci-
dentally dereference an NIL window
pointer. On other Macintoshes, this out-
of-range memory reference truncates to a
24-bit address within physical memory,

and unless an existing data structure gets
corrupted, the window happens to work.
However, the Mac Ilci’s MDU won’t
truncate the address but instead maps it
to a physical 32-bit address. The 68030’s
MMU then attempts to access this non-
sense address and signals a bus error.

Complex color applications should use
the logical graphics device, gDevice, so
that the Mac Ilci can route the display to
its on-board video subsystem. As usual,
applications that follow the Apple soft-
ware guidelines should work fine.

Observations

We had a chance to examine preliminary
versions of both machines in late July
and obtain some benchmark timings.
Since we only had a few hours to exam-
ine a Mac Portable running a beta ver-
sion of System 6.0.4, we can’t comment
on its expected battery life. But we deter-
mined that the Mac Portable is, without a
doubt, a fully functional Mac. It ran
popular software easily under Multi-
Finder, and the trackball was easy to use.

The bad news is that the Mac Porta-
ble’s dimensions and weight place it in
the “luggable™ category, and-you’re cer-
tainly not going to rest it on your lap. Al-
though you can carry it onto a plane, you
won’t be able to use it comfortably in-
flight. Furthermore, it won’t fit under
some plane seats. On a Boeing 727, for
example, the Portable in its carrying case
would fit easily under the first-class and
middle coach seats, tightly under coach
window seats, and not at all under coach
aisle seats. Clearly, though the Mac Por-
table is portable, its size and weight are
its biggest disappointments.

The good news is that even without
backlighting, the Mac Portable’s active-
matrix LCD is crisp and sharp, with ex-
cellent contrast. Although the tilt of the
display is adjustable, we didn’t bother
with it because of the display’s huge
viewing angle.

The display is also exceptionally fast.
The mouse pointer is always clearly visi-
ble on the screen: There’s no blurring, no
disappearing act. It’s far and away the
finest LCD screen we’ve ever seen, with
or without backlighting, and it’s better
than most portable displays, period.
Even if you don’t plan to buy the com-
puter, stop in to check out the display.

If you’re used to a 68000-based Mac
and have had the opportunity to try a
68030-based Mac, you may have com-
pared the feeling to driving a sports car
for the first time. Using the Mac Ilci is
like being strapped into a rocket sled: It’s
fast. For the first time, it is practical to

continued
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COVER STORY

THE PORTABLE AND THE POWERFUL

Table 1: On the BYTE Small-C benchmarks, the Mac Portable was roughly
twice as fast as a Mac SE, and the Mac llci was roughly 60 percent faster than
a Mac Ilcx. Disk I/0 and floating-point performance were not measured. See
text for details.
PRELIMINARY BYTE BENCHMARK RESULTS
Text Mac SE Mac Portable  Mac Ncx Mac lici
Matrix 67.1 34.2 16.2 10.5
String move
Byte-wide 3745 174.9 82.7 51.8
Word-wide 186.7 87.4 42.1 26.6
Doubleword-wide 924 59.9 229 14.5
Sieve 170.2 84.1 31.4 10.8
Sort 154.2 76.3 29.7 19.4
Graphics
Slow test 84.4 57.2 52.5 19.0
QuickDraw 1.1 0.7 0.3 0.2
Text
TextEdit 15.1 9.9 4.6 28
DrawString 3.8 3.2 1.6 0.8
Notes
1. Alltimes are in seconds.
2. Both systems ran the Finder.
3. The rest mode was disabled on the Mac Portable while running the benchmark tests.
4. The Mac lici was set to 1-bit mode and had no cache board installed.

scroll through a document in 1-bit mode
rather than having to page through it.

Performance and Pricing

We ran our BYTE Small-C benchmarks
on the two computers to measure their
performance. These results are prelimi-
nary, of course, but they do give a rough
indication of the machines’ capabilities.
The benchmarks ran fine on both Macs,
and the results are given in table 1.

As you might expect, the Portable eas-
ily outpaces the Mac SE, largely due to
its higher processor clock rate. What you
might not expect is that, under certain
conditions, it’s more than twice as fast as
the Mac SE, as some of the memory tests
(i.e., string and sort) and processing
tests (i.e., Sieve and matrix) show. This
is because the Portable, like the Mac
SE/30, uses separate video RAM for the
display’s frame buffer. This eliminates
the bus contention for memory between
the processor and video circuits that oc-
curs in the Mac Plus and Mac SE’s de-
sign and so degrades their performance.

The Mac Ilci is faster than the Mac
Iex. It’s not an incremental step in per-
formance, but a broad jump. As the tests
on a stock Mac Ilci (no cache board in-
stalled) show, the memory subsystem
runs quite a bit faster: roughly 60 per-
cent, the same as the increase in clock
speed. We’ll have to run application
benchmarks to get the hard disk drive
and heavy video usage into the act to see
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how well the Mac IIci performs overall,
but the low-level results indicate that
Apple’s performance figures are prob-
ably accurate. The Mac Ilci is a real pro-
cessing powerhouse, and we haven’t even
considered the effects of the cache board.

Performance of the on-board video in
1-bit mode is very good: The Graphics
Slow and Text DrawString tests ran at
least twice as fast as on the IIcx. Even
when the on-board video was set to the 8-
bit mode, the times for the Slow test
(21.9 seconds) and the QuickDraw test
(0.23 seconds) were still better than
those of a Ilcx in 1-bit mode.

As we went to press, no firm prices
had been set. However, you can expect
the Macintosh Portable to cost in the
range of $6500 to $7000—steep, but sim-
ilar in price to 80386 portables such as
the GRiDCase 1530, Toshiba T5100,
and NEC PowerMate Portable SX, and
only the GRiDCase 1530 uses a battery.
If you’re thinking about a Mac Ilci, be
prepared to pay a premium price: Esti-
mates are $1500 to $2000 more than a
similarly equipped Mac Ilcx. Thus, a
Mac IIci with 1 megabyte of RAM, a 40-
megabyte hard disk drive, an Apple
monochrome monitor, and a standard
keyboard could cost about $7397. Mac
Ilcx owners will be able to upgrade to a
Mac Ilci with a logic board swap and a
memory swap (remember that the Ilci
uses faster RAM). The prices and time-
table for the upgrades had not been set.

Future Directions

The Mac Portable is an impressive first
try by Apple to enter the portable com-
puter market. Now working profession-
als don’t have to give up the Mac’s
unique processing capabilities while on
the road. The Portable won’t make more
problems than it solves because its bat-
tery life promises to be good and its LCD
is as easy to read as a piece of paper. If
the designers compromised on anything,
it was size and weight. But considering
what’s crammed into the Portable’s case
and the quality of its display, we com-
mend their judgment.

A few months ago, an official for a
major laptop maker commented that his
company would never design another
model with a nonbacklit screen and nei-
ther would his competitors. “Even they
aren’t that stupid,” he told a press con-
ference. A few months ago, that sounded
like a reasonable prediction. But Apple
has done nothing less than change the
rules of the game. Five years ago, the
graphical user interface of the Macintosh
screen was the face of the future. Today,
the Macintosh Portable’s active-matrix
LCD is the face of the future all over
again.

The Mac Ilci represents the first major
Jump in performance for a Macintosh
computer since the Mac II was intro-
duced over two years ago. Its computing
power, on-board video, and small desk-
top footprint make it equal or superior to
a P§/2 Model 70 system. The Mac Ilci is
clearly ready to tackle the large comput-
ing jobs coming in the 1990s because, on
top of its processing power, it is prepared
to work in a 32-bit address space, all the
way down to its firmware.

The Mac Ilci’s design also tells us
much about Apple’s future plans. The
design optimizations indicate that the
Motorola 68030 processor will be the
heart of the Macintosh for some time to
come. However, with the computer’s I/0
decoupled from the rest of the system,
it’s going to be easier than ever before to
design Macs using faster 68030s. But
what’s really a welcome trend is that
cache slot; it indicates that Apple is fi-
nally going to try to reduce the CPU’s
burden by off-loading certai