Inside: Bonus Graphics Supplement (follows page 248)

— ST AT

5 &"‘\“‘

- ' -

- \.",‘.. . e e : . ~
— DINDUSIATr 28

- Atduy ™ —
. . % pa-t4- ~ —
S AMCGRAVGHICERUBLIGATION S BYTClabTests

AL LA ATy

I
:

Ik

.i.'.l”li‘.

~ STA’snew 386/3

=~ 33-MHzrated, 32.5-MHz clock,

= special cooling, fast caching

F 7/, RS

i

il

11

(|

04

29920
——

-~ g ; — - . -
. —— $3.50 U.S.A./$4.50 IN. CANADA
e ;’? e 03606080 O 14402350



Laser System 150, 19 pages per minute: $5,995.
Laser System 80, 8 pages per minute: $3,295.
Laser System 60, 6 pages per minute: 32,195
All Dell Laser printers come with
1.5 MBRAM, tull-page 300
DIl eraphics, and have 3
standard fonts (7 resident and
24 Jownloadable from diskerte).
Dell laser printers also provide
Hewlete-Packard Laser]et Dlus,
Epson/FX; IBM Moprinter® and
Diablo 630" emulations.

THE DELI. SYSTEM 3i0
20 MH: 386
Thebesr combinationot pertorm

nce and value available

STANDARD FEATURES:

« [ntel %3386 microprocessur
running ar 20 MH:z

+Choice ot 1 MBor 4 MBot
RAM* expandable to 16 MB
using 1 dedicated high speed
32-bit memory slot

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

= Page mode interleaved memory
architectur

* VIGA systems include a high per-

srmane e 16-hir wideo adapter

« Socket tor 20 MH: Intel 80357
o 2O MTIWEITEK 3167 etk
COPIOCEsSUT.

+5.25" 1.2 MBor 3.5" 1.44 MB
hisketre drive

» nialdisketie and hard disk drive
cimgolly

« Enhanced 101-key keyboard

« 1 parallzlond 7 soral pores

= W0 ware posver supply

=~ industry standard eapanai
slots

OPTIONS:

- 20 MHz Inte] 80387 marh
COPTUCessOT

+ 20 M1i: WEITEK 3167 math
COPTOL ST,

I MBor4 MBRAM
upgrade ki

* 2MB or 8 MB memony expan

ston board kat
**Lease for as lou as $141/\M onth

vstem
310 Warh Monitor & Adapter
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oh |
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MB IMBIMB 4MB
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THE DELL SYSTEM 220
20 MH: 286
1t's tast as muont 386 compurers
But at less than halt the price
The tootprine is «

STANDARD FEATURES
+ BOIBO microprocessor running
t 20 MH:

+ IMB ot RAM* expandable 1
16MB {5 MB y baard
* Page mode interleaved memory

architectur
+ LIM 4.0 support tor memory
aver | MB
« Integrated diskette and VOA
1deo contraller on swaem
board
- Socket for Intel 80287 math

COPTULENSO!

¢ One 3,571 44 MRB disketr
drive

* Integrated high pertormance
hard dink intertace on satem

ar.

e Fnhanoed 101ker berboand
paraliel and I ~ertal pors
nnegrated v sy widl}
* 3 tull-sized mdustey standard

spenstn dor bl
OI'TIONS:
s 257 LI MB ik
drive
-3.5" 1 49 MB divkette dny
- Intel 80287 math coprocessor.
* I MBor4 MB RAM upgrade kit
**]ease for us low as 336 Month
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THE DELL SYSTEM 200
12.5 MH: 286
T ll-teatured 286 computer
A’ }7' '\{
plerely Microsott MS-DOS
MS OS2 compatibl

STANDARD FEATURES
e NQIN6 mning

t12.5 Mt
+ 640 KB ot RAM exp

Tof or
1

sten

16 MB (4.6 MBon

ATy
Socker tor Intel 80287 math
cop

1 2MBor 3.571.44 MB
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diskette dnve

* Dual diskette and hard dick
nve controlle

e Lolunedd hey ke
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*erformunce enhancements
(Svstems 325, 310 und 220):
Within the first megubste of
memory, 384 KB of memory
reserved for wse by the svstem to
enhunce performance.

I
APPLICATION SOFTWARE. l

W otter a complete line of sofeware. Everything from complex |

CADCAM applications to tun tlight simulator progearms. All e

extremely competitive prices l
|

OPERATING SYSTEM SOFTWARE.

Dell Enlanced Microsoft MS-IYOS* 3. 3: $99.95 ‘
Dell Enhanced Microsoft MS-1XDS 4.0: 119.95
(Both MS-DOS versions with disk cache and other utilities.)

Dell Enhanced MS* OS5/2 Stundaid Edition 1.0: $324.95
Dell UNIX" Svstem V/3806, Release 3.2

Available 3/31/89. Call tor details.

All pricesand specitcations are subgect 1o change without natice Diell canmthe n
photography: ¢ * Payinents based un a 36-month apen-end lease InCanada, conty
ME, MS TS and XENIX are rewsstencd o deparks mned by Microsomt ¢ .
ton UINEX v a registered trademark ot ATS T, Signaties trademarks of enoties uthe? Bt el Compar caonge
wn < Service in remute b xations wall incur additional reavel charges € 1959 DELLCOMPUTER COR




Technically speaking, the
System 325 is the most advanced
380 computer we've ever built.
And, according to PC Magazine,
it’s one of the most advanced 386
computers they've ever tested.

In benchmark after
henchmark, the Dell System 325
25 MH: ran circles around a field

of 386-based systems. A
field that included the
Compaq" 386/25.

A show of prowess
that camed the System
325 PC Magazine’s
Editor's Choice award.

[t was a goal we set for
ourselves trom the verv
beginning. And an
objective anyone with a
penchant for power and
performance can
appreciate.

A PERSONAL
COMPUTER THAT’'S
REALLY PERSONAL.

Of the more than 150,000
personal computers we've sold to

Jdate, each one'’s been individually

configured tofit the needs of
1ts owner.
The System 325 takes that idea

THE DELL 386 SYSTEM 325
HAS A 25 MHz CLOCK RATE,
CACHE MEMORY CONTROLLER,
90 MB18ms ESDI DRIVE,
PAGE MODE INTERLEAVED MEMORY,
AND 100% COMPATIBILITY WITH
MS-DOS,0S/2 AND UNIXSYSTEM V.

to its logical extreme.

For example, it runs either
MS-DOST OS/2, or our own
Dell UNIX" System V. Which is
compatible with AT&T' System
V Intertace Definition. And the
world of XENIX" applications.

It speed is of the essence, we
can include an optional Intel

80387 or WEITEK 3167
math coprocessor. And
since nothing about this
system is lightweight, the
standard mass storage is
a90 MB ESDI disk drive.
Or we can contigure it
witha 150 or 322 MB unit.
As vou might expect,
the output is just as
intense. You can choose
between VGA mono
with paperwhite screen,
or VGA Color




DOT MATRIX PRINTERS. LASER PRINTERS.

Printer System 800: $699.95
Our highest resolution text and graphics, 24-pin dot matrix printer. Draft quality
at 200 cps. Letter quality at 06 cps. Parallel and serial interfaces.Wide carriage.

Printer System 600: 3499.95
9-pin dot matrix. Draft quality at 240 ¢ps. Near-letter quality at 60 cps. Parallel
interface. Wide carriage.

Printer System 300: $199.95
9-pin dot matrix. Draft quality at 144 cps. Near-letter quality at 36 cps. Four
standard fonts. Darallel interface. Narrow carriage.

SO HOW COME
YOU NEVER CALL?

THE DELL SYSTEM 325 25 MHz 386

STANDARD FEATURES:
* Intel 80386 microprocessor running at 25 MH:.
* Choice of 1 MB or 4 MB of RAM* expandable to 16 MB using a
dedicated high speed 32-bit memory slo.
*» Advanced Intel 82385 Cache Memorv Controller with 32 KB of
high speed static RAM cache.
* Page mode interleaved memony architecture.
|ED| TORS| * VGA systems include a high performance 16-hit video adapter.
CHOICE * Socket for 25 MH: Intel 803587 or 25 MH:z WEITEK 3167 math
l—‘ COPTOCESSOT.
mp_z?j}z"f&m *5.25"1.2MBor 3.5 1.44 MB diskette drive.
Dell Svstem 325 * Dual diskette and hard disk drive controller.
isaflugship Enhanced 101-key keybourd.
worth putang < | parallel and 2 serial ports.
out in front

of the fleet.”

Febmum 14, 1989

* 200-watt power supply.
* 8 industry standard expansion slots.
OPTIONS:
* 25 MH: Intel 80387 math coprocessor.
* 23 MH: WEITEK 3167 math coprocessor
* IMBor 4+ MB RAM upgrade kit.
* 2 MB or 8 MB memory expansion board kit.
**L ease for as low as $228/Month.

System 325 With Monitor & Adapter
[ VGAMono | VGA Color Plus
Hard Disk Drives IMB MB IMB iMB

RAM RAM RAM RAM
90 MB-18 ms ESDI $6.299  $ 7,599 | 36,59 $ 7.899
ISOMB-18 msESDI | $6,799  $ 8,099 | $7.099 $ 8,39
322MB-I8msESDI | $8,799  $10,099 | $9.099 $10,399

Drsclaumer All svstems are phutogruphed with optuomal extras, which sume computer retalers
wem'T ewn TeCognize
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l Plus, for high resolution colors k
displaved on a larger screen
[ Eventhough the 325 gives you
all this performance, it still leaves
you six open slots for whatever
else you might want to add.
‘ And once you've told us what
vou want, we'll make sure what |
‘ you want works — by burning-in
the entire system unit.

COMPUTER
| RETAILERS ARE
NO KNOWS.

In all probability, the
average computer retailer
won't have any under-
standing what makes the
System 325 go.

He will, however, be
uite aware of the fact that
he could add a 35% markup
it he could sell it in his store.

Which he can't.

Because we sell direct.

Meaning you now have

the unique opportunity

to talk directly with a computer

’ expert. And ask things like,
“What's the difference between

l IDE and ESDI?" Or, “How much
SIMM RAM should [ add?”

| Inother words, the kinds of
questions you should be able to

| ask a retailer, but usually can't.

So as you might suspect,

’ dealing direct not only saves you

the 35% markup, but 100% of the

aggravation.

DELL

9 4

.~

|

S—

WE COME WHEN
| WE’RE CALLED.

One of the things that very
| clearly sets a Dell system apart

trom 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 gocs
wrong, you want as much help as

MAYBE YOU
SHOULDN'T BUY
ONE AFTER ALL.

No matter how many reasons
we give you to buy a Dell system,
sometimes it makes more sense to |
lease one instead.

Whether vou need a single
computer, or an entire office full,

BEST OF ALL,
YOUWON'THAVETO
EXPLAINTO A

COMPUTER RETAILER
WHAT ALL
THAT MEANS.

possible, right?

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.

And you get all this help fora
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: Try a
System 325 in your office fora
month. Run your toughest
applications. Put it through its
paces, at your pace. If you're

not completely satisfied, send it
back anytime within 30 days. And
we'll refund your money.

No questions asked.

our leasing plan is just like 100%
financing. So you don't tie up
working capital. Or credit lines.

Of course, there can be tax
advantages as well.

And just as we can custom
configure your computers, we can
fita lease plan to the exact needs of
your business. A fact that has not
gone unnoticed. Especially by the
Fortune 500. Over half of whom
now own or lease Dell systems.

We welcome your business,
too. Just call us, toll-free. And
don't be afraid to ask us the tough |
questions.

That's the part we like best.

COMPUTER
CORPORATION

TOORDER, CALL

800-426-5150
IN GANADA, CALL 800-387-5752
IN GERMANY, CALL 06103 701100
INTHE UK., CALL 0800 414535 |

Circle 77 on Reader Service Card

O 1NED9
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97

170

What’s New

Short Takes

SideKick for Presentation
Manager, Borland’s program is
more than just a pretty face
PhotoMac, industrial-strength
color processing

from Data Translation

Wizard,

Sharp’s electronic organizer
Discus Rewritable,

Advanced Graphics Applications’
new optical disk drive
DOSTALK, a natural-language
interface for MS-DOS

from SAK Technologies

REVIEWS

Product Focus:

Curing the Brownout Blues
by Steve Apiki, Stanford Diehl,
and Rick Grehan

A look at uninterruptible
power systems that

will help you sleep better

at night.

BVIE

APRIL 1989

VOL. 14/NO. 4

COVER STORY
FIRST IMPRESSIONS

32.5 MHz and Climbing

by Steve Apiki
page 106

Rated for 33MHz and
running at 32.5 MHz,

SIA’s 386/32 defines a
new plateau.

179

189

197

203

High-Tech Computing,
Cafeteria Style

by Mark L. Van Name

Wells American’s CompuStar
offers performance in a
custom-ordered tower design.

Full-Spectrum Scanners
by Tom Thompson

The Sharp JX-450 and the
Howtek Scanmaster let you
import color images quickly,
easily, and affordably.

Extend

by Ray Valdes

An object-oriented simulation
toolkit for the Mac

from Imagine That!.

Mac Desktop

Presentation Software

by Lawrence Stevens

Cricket Software’s Cricket
Presents, Letraset’s StandOut!,
and Microsoft’s PowerPoint
help you create

winning presentations.

111 Computing at Chaos Manor:

Language Sojurn

by Jerry Pournelle

Jerry explores the highways
and byways of programming
choices.

129 Applications Plus:

Answers to My Mac Mess
by Ezra Shapiro

Readers rise to defend

the Mac and offer solutions
to system snafus.

135 Down to Business:

Groping for Groupware
by Wayne Rash Jr.

These packages of group
productivity software
might make life

a bit less complicated.

2 BYTE - APRIL 1989

141

151

157

Macinations:

Smalltalk Can Be Cheap

by Don Crabb

A new version of Smalltalk/V
for the Mac

could give Smalltalk-80

a run for its money.

COM1:

E-Mail Economics

by Brock N. Meeks

Don’t measure E-mail
services by their costs alone.

0S/2 Notebook:

0S/2 for Cheap

by Mark Minasi

Mark presents part 2

of the inexpensive

0OS/2 workstation project.

COVER PHOTOGRAPHY: PAUL AVIS © 1989



206 Introduction:
CASE

209 The CASE Philosophy
by Michael Lucas Gibson
The whole picture involves
integrating corporate plans,
systems design, and
systems development into
one system.

221 Methodology:
The Experts Speak
by Ken Orr, Chris Gane,

Edward Yourdon, Peter P. Chen,

and Larry L. Constantine
Noted software engineers
discuss the methodologies
they helped develop.

235 The CASE Experience
by Carma McClure
CASE works. But do you need
a tool, a toolkit,
or a workbench?
And how do you begin?

246 A CASE Workshop
by Carma McClure
A sampling of the many
fine CASE tools that are
available today.

292 The TRON Project
by Ken Sakamura
and Richard Sprague

Will a unique operating system,

chips, and software change
the way we use computers?

CASE/206

%W‘ﬁ({v{g’f‘r‘w C e e e
TRON/292

4 SPECIAL SECTION:
Graphics Supplement/249
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HANDS ON

Under the Hood:

The IBM PC BIOS

by Brett Glass

Knowing what goes on inside
the BIOS is the key to making
a system IBM PC-compatible.

Some Assembly Required:
Floating-Point Revisited
by Rick Grehan

A floating-point package
that’s well suited

to business applications.

Editorial:

Open Everything
Microbytes

Letters and Ask BYTE
Chaos Manor Mail
Book Reviews
Coming UpinBYTE

READER SERVICE
Editorial Index by Company

Alphabetical Index to Advertisers

Index to Advertisers
by Product Category

Inquiry Reply Cards: after 360

PROGRAM LISTINGS
From BIX: see 290

From BYTEnet:

call (617) 861-9764

On disk or in print:

see card after 304

BYTE (ISSN 0360-5280) is published monthly with an additional issue in
October by McGraw-Hill, Inc. Postmaster: Send sddress changes, USPS
Form 3579, and fulfillment questions to BY TE Subscriptions, P.0. Bax 551,
Hightstown, NJ 08520. Second-class postage paid at Peterborough, NH
03458, and sdditional mailing offices. Postage paid at Winnipeg, Manitoba.
Registration number 9321. Printed in the United States of America.

Not respoasible for lost manuscripts or photos. Opinions expressed by the
authors are not necessarily those of BYTE.

Copyright © 1989 by McGraw-Hill, Inc. All rights reserved. Trademark
registered in the United States Patent and Trademark Office
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sMARTWORK Keepsx\/u/z

Getting Smarter -

Smarter Artwork

Three years ago, Wintek engi-
neers created smARTWORK to
reduce the time and tedium of
laying out their own printed-circuit
boards. Thousands of engineers
have since discovered the ease of
use and sophistication that makes
SMARTWORK the most popular
PCB CAD software available. And
thanks to them, SmMARTWORK keeps
getting better.

New smARTWORK Features

O Silkscreen layer for component
placement and identification
O Text capabilities for all three
layers
O Selectable trace widths and
pad shapes and sizes
O User-definable library
O Ground planes created with a
single command
O Solder-mask and padmaster
plots generated automatically
O Quick printer 2X checkplots
O Additional drivers for printers
and plofters
O Optional drill-tape and
Gerber photoplotter utilities
O AutoCAD® DXF file output
O Completely updated
manual

O 800 number for free
technical assistance

Inferactive routing, continual
design-rule checking, pad shav-
ing, and production-quality 2X
artwork have always been a part
of smARTWORK. And now that
many customer suggestions have
become a part of the software,
SMARTWORK is an even better
value. That's why we
offer it with & thirty-
day money-back
no-nonsense
guarantee.

by 4" section of a 10” by 16" double
sided board with silkscreen layer

i Current Versions

HIWIRE
SMARTWORK

VA1
VA1.3r5

-

NEW
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i‘alm $895

Camera-read
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The Smart Buy. Guaranteed.

Still priced at $895, sSMARTWORK
is proven, convenient, and fast,
Our money-back guarantee lets
you try smARTWORK for 30 days
at absolutely no risk. Call toli free
(800) 742-6809 today and put
sMARTWORK to work for you
tomorrow. That's smart work.

System Requirements

O IBM PC, PC XT, or PC AT with 384K
RAM, and DQS V20 or later

O IBM Color/Graphics Adapter with
RGB color or B&W monitor

O IBM Graphics Printer or Epson
FX/MX/RX-series printer, and/or

O Housfon Instrument DMP-40, 41, 42,
51,52, or Hewlett-Packard 7470,
7475, 7550, 7580, 7585, 7586 pen
plotter

O Optional Microsoft Mouse

Wintek Corporation

1801 South St.

Lafayette, IN 47904

Telephone: (800) 742-6809

In Indiana: (317) 742-8428
Telex: 70-9079 WINTEK CORP UD

= A TR

“sMARTWORK”, “Wintek”, and the Wintek logo are registered frodemarks of
Wintek C "AUOCAD” is G fegistared fracemark of Autodesk. .,

®

e

furope: RIVA Terminals Lid.. England, Phone: 04862-71004, Telex: 859502 / Australia: Entertainment Audio Ply. Lid., Phone: (08) 343-0454 or (008) 88 8414/ Brazit: Comicro Informatica E Tecnologia Lida., Phone: (041) 224-5646
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GUIs, grails,
embedded processors,
and one-station radios

e frequently get visitors here

at BYTE. People come to

demonstrate new products,

to find out more about our
editorial content and policies, and some-
times just to meet the folks who put out
the magazine. It’s always a pleasure to
talk to the visitors, and it’s always good
to exchange information and gain insights
on what’s happening in the industry.

Sometimes, these insights arrive in
unexpected ways.

For example, after a tour of our Lab
and editorial facilities, one recent visitor
was puzzled at the large number of dif-
ferent computing environments he’d
seen: SunView, Windows, the Macin-
tosh’s Desktop, OS/2’s Presentation
Manager, Open Look, Next Step, and
Open Software Foundation’s Motif all
were either up and running, or had been
running and were now visible as slides
and screen shots lying around various
offices.

“They all look the same,” the visitor
said. “It’s getting hard to tell them apart.”

Indeed. Oh, there are real, substantive
differences among these environments.
The internal variances are enough to turn
a systems programmer prematurely gray.
And as for on-screen differences, well,
these three interfaces have three-dimen-
sional highlighting of the user-selectable
buttons, this one has tear-off menus, that
one has virtual pushpins. . . .

But focusing on these differences is
equivalent to “looking at the trees,”
while our visitor was commenting on a
forest of remarkably uniform vegetation.
From an end user’s perspective, the dif-
ferences among the top-of-the-line
graphical user interfaces (GUIs) are
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OPEN EVERYTHING

overshadowed by the many similarities.

In some very real ways, today’s best
GUIs have attained the long-sought grail:
They are alike enough to be generally fa-
miliar, even at first sight. Most people
(certainly most BYTE readers) can sit
down and start poking their way around
one of these advanced GUIs without a lot
of trouble. No, these GUIs aren’t per-
fect, but they’ve gone a long way toward
knocking down the walls separating dif-
ferent machines and operating systems.

This breaking down of walls has pro-
found implications for the hardware and
software we’ll be using in the future.
Even so, it’s only part of an even larger
trend toward openness. To continue the
analogy, just as the walls are breaking
down, so are the ceilings.

The old distinctions between worksta-
tions and microcomputers have totally
vanished. You can’t tell the difference
anymore between a high-end microcom-
puter and a low-end workstation because
there is no difference, as our 50-page
supplement on personal workstations last
February indicated.

And, just as the walls and ceilings are
breaking down, so are the floors: A com-
puter is no longer just the box on your
desk. Computers are also powerful pro-
cessors invisibly embedded in numerous
products, from laser printers to network
controllers and beyond. Our fundamen-
tal definition of “what is a computer”
will soon have to change.

I’m not talking about the glorified dig-
ital clock mounted in a Mr. Coffee: Intel
says that as recently as last year, 30 per-
cent of all top-of-the-line 80386 chips
were installed in products not tradition-
ally thought of as “computers.” (Motor-
ola tells a similar story.) The demand
was so strong that Intel designed a vari-
ant of the 80386 just for embedded appli-
cations; it’s called the 80376 and is a
close cousin to the 80386SX.

So, the walls, the ceilings, and the
floors of computing are all vanishing.
What'’s left?

A new openness. In fact, an astonish-
ing openness. Some of it is so blatant that
it hits you over the head: Open Token,
Open Look, Open View, Open Link,
Open Software Foundation, and Open
Systems Interconnect; Open this and
Open that.

A bit more subtly, there are hardware
developments like EISA (Extended In-
dustry Standard Architecture), which
will try to keep at least a piece of the 32-
bit bus market open; and software devel-
opments like the wide acceptance of
XWindows, SQL (Structured Query
Language), RenderMan, and PostScript
and its clones—which, while not fully
open, serve somewhat the same purpose
by being lingua francas of the microcom-
puting software world.

The trend to extreme openness in offi-
cial and de facto standards is happening
faster and spreading far more widely
than most people predicted. And there’s
no slowdown in sight—standards them-
selves are starting to merge.

For example, XWindows is gaining
three-dimensional graphics by merging
with PHIGS—the Programmer’s Hierar-
chical Interactive Graphics System, it-
self an internationally accepted standard
for three-dimensional graphics. This hy-
brid of the two separate standards will be
bundled, along with other extensions to
XWindows, in a package called PEX.

So, the trend is crystal clear: Nowa-
days, the old, easy, one-brand or one-
standard solutions to microcomputing
problems make about as much sense as
one-station radios: You may get that one
station very well, but you’ll be missing a
world of other, possibly better, options.
To master today’s mixed microcomput-
ing environment, you need information
on the full spectrum of possibilities—
and that’s what BYTE is all about.
There’s no room for closed minds in to-
day’s open environments.

—Fred Langa
Editor in Chief
(BIX name “flanga”)
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teway 2000 se htleirs ago with‘ one go in mind. To be tne #1 dlrect

ve knew_ thaddve had to provide “complete customer satisfaction”. As we see
guali®*equidpment at the best pruc vailablesaryywhere. The cus;p% has
addition to this we had to build a reputation for incredible service t vas

confidently say that we have achieved these goals. Although we are not yet
have thoroughly checked out the competition, and suggest that you do the
GATEWAY 2000 computer system. And we can guarantee you that we will
system. If you won't take our word for it take a look at what our customers
chosen by BYTE magazine for thei ual BYTE awards. Our 386-20 was

Call us toll-free to discover “complete er satisfaction”.
.

at t)&

“We are very happy th% q
top of the stagk in both pricé®and performance.
but itis your cour teous ser vice that is uncon-

tested by thé competition.
- Pierce Havilan,
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12 Mhz 286 VGA™
2 Megs R

1 44 Meg 3. 5 Drive

40 Meg 28ms SCSI Drive
10 Mbits Sec DTR
16 Bit VGA Board !

14" VGA COLOR Monitor _

1 Parallel’2 Serial Portsssi
1Koy roped L
$2295.00

16 Mhz $2395.00

20 Mhz $2495.00

Megs RAM
1.2 Meg 5%" Drive
1.44 Meg 3.5" Drive
150 Meg 16.5 ms ESDI Drive
10 Mbits/Sec DTR
16 Bit VGA Board
14" VGA COLOR Monitor
1 Parallel/2 Serial Ports
101 Key Keyboard
MS DOS 4.01

$4495.00

(Call for 33 Mhz Option)

N
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_1'25 Mhz 386 VGA~

20 Mhz 386 VGA

1 Meg RAM

1.2 Meg, 54" Drive

1.44 Meg 3.5" Drive

80 Meg 28ms SCSI Drive
10 Mbits/Sec DTR

16 Bit VGA Board

& 14" VGA COLOR Monitor

1 Parallel’2 Serial Ports
101 Key Keyboard
MS DOS 4.01

$2995.00

(Upgrade to 4 Megs $500)

All systems have a 30 day Money Back Guarantee and 1 Year Warranty.
Due to the Volatility in the DRAM Market all prices subject to change.
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, omplete customer satisfaction” we had to supply the
o feel that he or shé'received most value for their hard earned money.
npletely unheard of in the mail-order business. At this paint we can
e largest company in the market we strongly feel that we are the best. We
same. We want you to feel entirely confident of your decision to purchase a
do everything in our power to keep you satisfied after you receive yourl
are saying about us. In addition to this we were the only “clone” company
chosen out of the hundreds of products they reviewed for it's overall value.

® “it is a refreshing experience to work
with a company that trys very hard to
give real service to the little guy.”
an Curran
imi Vw, CA

® “It is evident that the level of integity
at Gateway 2000 is high and defk
confidence inspiring.”q
Elias llyia,"Ph.D.
Seattle, WA

DISTINCTION

Gateway 2000 nnnn
P O. Box 2000 < GATEWAY
Sgt. Bluff, IA 51054

800-233-8472
. ;Circle108onRe:zderServiceCam vw712-943-2°00 >




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
Clibrary 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:

8 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.

@ 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.

8@ 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 tolearn 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.

Vermont
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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MICROBYTES

Staff-written highlights of developments in technology and the microcomputer industry,
compiled from Microbytes Daily and BY TEweek reports

Intel’s New 80860 CPU Aims to Be a Cray on a Chip

mid all the speculation

over Intel’s forthcoming
80486 chip were rumors
that it was powerful enough
to become the heart of a
minicomputer or even a fu-
ture mainframe. Now it
looks as though the subject of
those rumors wasn’t the
80486 after all, but another
new Intel CPU—one that’s
designed to be a micropro-
cessor version of a Cray
supercomputer.

The new 80860 (or i860)
came out from under wraps
at the end of February, but
engineers at the IEEE Inter-
national Solid-State Cir-
cuits Conference in New
York got a sneak preview
two weeks before the official
debut. Code-named “N-
10°* while under develop-
ment, the 80860 is a 64-bit
RISC CPU containing one
million transistors and run-
ning at up to 50 MHz.

Most current RISC pro-
cessors use several chips;
SPARC CPUs, for example,
use five different chips, and
Motorola’s 88000 consists
of a three-chip set, including
instruction and data caches.
But the 80860 has them all on
a single chip. One-third of
the CPU consists of the data
and instruction caches; an-
other third handles integer
instructions; and a final
third comprises the floating-
point adder and multiplier
units. Intel says the on-chip
caches allow a data transfer
rate of nearly 1 gigabyte per

second, far faster than is
possible with external cache
chips. And the three sepa-
rate FPUs can work in paral-
lel, meaning as many as

120 million operations per
second at 40 MHz.

Still more interesting, ac-
cording to members of the
80860 design team, is the
fact that the FPUs are mod-
eled after Cray’s pipelined
vestor architecture. When a
series of identical floating-
point operations is performed
on a collection of data, the
chip doesn’t have to wait for
the first calculation to fin-
ish before beginning work on
the second calculation. The
FPUs are designed to work in
stages, so they perform
each part of a lengthy float-
ing-point operation sepa-
rately and then send the re-
sult down the pipeline to
the next stage. (The separate
adder and multiplier can
even be configured to auto-
matically send the results of
one FPU to the other for
more processing.) That
translates into extraordinari-
ly fast vector processing.
Intel claims that the 80860
runs at better than 85,000
Dhrystones per second,
which would be about twice
as fast as the next quickest
RISC chip available (one
company’s 33-MHz version
of Sun’s SPARC chip has
been clocked at 40,000
Dhrystones per second).

The chip also includes
three-dimensional graphics

hardware for Gouraud and
Phong shading. It'sasa
graphics coprocessor that
Intel will initially market the
chip, and the company ex-
pects to see it appearing by
late this year on add-in
boards for graphics work-
stations.

Fabrication on the 80860
is 1-micron static CMOS,
which means you can stop
the clock without losing any-
thing. Intel already has
FORTRAN-77 and C com-
pilers for the chip, and
Unix version 4 is supposed to
be ready by the end of the
year. When we spoke with
Intel right before press
time, the company was quot-
ing quantity prices of $750
for end-of-the-year delivery.

Does the introduction of
the 80860 mean that Intel is
abandoning the world of
80x86 processors? Hardly.
The 80486 is scheduled to
be out by the end of this year,
and Intel officials believe
that the IBM PC-compatible
line still has plenty of life in
it. The 80860’s future may
be as part of a supermini-
computer, with multiple
80860 CPUs running Unix;
such a machine could show
up sometime next year. But
that doesn’t mean the new
chip couldn’t show up in
personal computers, as well;
an 80860 and 8 megabytes
of RAM would easily fit on
an IBM PC AT-style plug-
in card. Cray-in-a-box,
anyone?

New “Mainstream” Mac II: Three NuBus Slots, Less Filling

L ast month, Apple Com-
puter introduced yet an:
other member of its grow-
ing family of Macintosh II
systems, a model that CEO

John Sculley described as the
“mainstream” machine of
the Macintosh II “modular
product line.” This one,
called the Macintosh IICx (at

least that’s how Sculley re-
ferred to it when Apple gave
us an early look), features
three NuBus expansion slots
continued

® Mach Three: Unix
software house Mt Xinu
(Berkeley, CA) plans to
develop versions of Car-
negie-Mellon Univer-
sity’s Mach multipro-
cessing operating
system for three worksta-
tion environments: Sun-
3, DEC VAX, and IBM
RT PC. Mt Xinu says
its versions will be
binary-compatible with
Berkeley Unix 4.3, will
adhere to “standard in-
terfaces such as Posix,
and will also incorpo-
rate Carnegie-Mellon's
Andrew software and
MIT’s X Window sys-
tem.” Releases are
slated to start early next
year, the company says.

Mach acquired some
commercial glamour last
October when Steve
Jobs introduced the
NeXT computer, which
incorporates the Mach
kernel. (For more on
Mach, see the November
1988 BYTE cover story
on the NeXT system.)
® The jaded ones who
said they saw nothing
new at the recent Mac-
World Expo in San Fran-
cisco must have missed
the WristMac, a Seiko-
built digital watch that
connects directly to a
Mac serial port via a
special cable for upload-
ing or downloading
information.

The watch holds up to
80 two-line displays of 12
characters each, which
you can edit on either the
Mac or the watch. Push
a button, and the Wrist-
Mac will cycle through
up to a dozen files you've

continued
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created. Each file can
contain up to 79 entries.
Files can be timed
alarms that display a
message, names or
phone numbers, or any
other text the user en-
ters or downloads. It’s
$225 for the standard
black WristMac. A $295
“executive version”
comes with a water-
resistant metal case,

gold buttons, and a one-
piece metal wristband;
it's glitzy, but no one will
mistake it for a Rolex.
From Ex Machina, of
New York City.

¢ Hitachi Ltd. of Japan
has developed a semicon-
ductor laser that acts as
a light source for “very
high-speed optical
communications sys-
tems.” The laser has a
proprietary new structure
that comprises an “or-
ganic insulating film em-
bedded in the semicon-
ductor element,” a
spokesperson said in an
interview with Micro-
bytes Daily.

The semiconductor
laser operates on a single
line spectrum that
allows it to transmit 16
gigabits of information
per second over long dis-
tances “without wave-
form distortion,” the
spokesperson said. The
laser is seen as a key
component in the devel-
opment of a high-speed
optical transmission sys-
tem to link geographi-
cally distributed com-
puters. The new
semiconductor also has
its place in the ongoing
development of video
phones and high-defini-
tion TV (HDTV) image
transmission systems.
® Microtec Research
(Santa Clara, CA) has a
new high-level debug-
ger for the Zilog Z80
processor. The

continued
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instead of the six slots
available in the Mac IT and
Mac lIx. The Mac IICx has
the same 16-MHz Motorola
68030 processor as the Mac
IIx; and we found no differ-
ence in performance be-
tween it and the Mac IIx.
However, the new system
comes in a smaller box—the
footprint is about 12 by 15
inches. Although it’s more
compact, the Mac IICx’s
logic board has the same cir-
cuitry as the Mac IIx, in-
cluding the 256K-byte single
in-line memory module
ROM and the Floppy Disk
High Density internal flop-
py disk drive controller,
which can read and write
MS-DOS, 0S/2, and Apple
IT 3%-inch floppy disks.
The newest Mac features
a modular design reminiscent
of the IBM PS/2 series. The
cover, power supply, and
drive housings have snap
fittings made of high-

strength plastic, so you can
disassemble the entire ma-
chine in a few minutes. The
machine has a quiet 90-watt
power supply (in contrast to
the 220-W power supply of
the Mac II and IIx) and two
3'%-inch bays for a floppy
disk drive and a hard disk
drive (the Mac I and IIx
have 5% -inch bays that can
also be used for 3%-inch
drives). Other changes in-
clude an external DB-19
serial port for connecting
an external floppy disk drive
and an auto-restart capabil-
ity so that the machine auto-
matically reboots in the
event of a power outage.

At press time, Apple had
not yet specified prices or
configuration options for
the Mac IICx. However,
Sculley said the Mac IICx
would cost roughly the same
as the Mac IIx (basic unit,
$6969; with an 80-megabyte
hard disk drive, $7869).

Sculley said it’s roughly an
equal trade-off to swap
three slots and a small box
for the six slots and larger
footprint of the Mac IIx.

Apple also brought out a
new 15-inch portrait-oriented
gray-scale monitor with
640- by 870-pixel resolution,
and a 21-inch gray-scale
monitor offering 1152- by
870-pixel resolution. Both
come with a Mac II video
card that can be configured
with either 2-bit or 4-bit pixel
depth (allowing display of 4
or 16 shades of gray, respec-
tively).

Apple also announced a
160-megabyte 5 % -inch hard
disk drive (Model 160SC)
for the Mac II and IIx. The
160SC does not fit into the
new Mac IICx’s hard disk
bay.

We’ll have more details
and photographs of the
newest Mac in the May
issue of BYTE.

“Location Transparency” Next Hurdle
for Database Technology

hey don’t care where it

is; they just want to get
there. Database users say
their biggest concern is ac-
cess to data—data scattered
across several computers that
don’t talk to each other. A
few computer companies are
firing up their efforts to
make access an easy, invisi-
ble process. Most of these
companies are focusing on
the mainframe level, but
many of the techniques they
develop will wind up on
microcomputers within the
next few years. IBM, for
example, is working on the
concept of “location trans-
parency” for its DB2 rela-
tional database system, says
Jnan Dash, manager of Data
Systems Strategy at IBM.

Location transparency

would mean that an end user
could access data without
knowing where the data re-
sides on the database net-
work, which could include
machines running AIX,

0S/2, and IBM’s mainframe
VM operating system. An
engineer at an airplane
manufacturer working on

an AIX-based CAD worksta-
tion, for example, would be
able to transparently call up
some data from an IBM
370-based mainframe run-
ning VM.

The basis for location
transparency is the idea of
the distributed database,
which is finally starting to
become a real technology.
The client/server model is
“old hat,” according to
DEC product architecture
manager Barry Rubinson.
Rubinson says *“inter-
operation” in a “mixed
vendor shop” will become
the standard environment in
the next few years and that
database vendors will have
to provide the tools that allow
their products to transpar-
ently access data stored
under other vendors’ data-
base products. The key, he

says, will be the standard-
ization of Structured Query
Language. The current
chaos in SQL standards will
change in the next few
years, he says. ‘‘Right now,
SQL usually means you
have a SELECT statement in
your database language.”
However, Rubinson predicts
that a standard for SQL will
emerge by 1991.

Performance is the least
concern of database software
buyers, according to ven-
dors, corporate planners, and
consultants at the recent
DB/Expo in San Francisco.
What buyers are most con-
cerned with is the ability to
work transparently with di-
verse and remote systems and
to have a data typing
scheme that is fluid enough
to handle complex objects
like airplane diagrams, digi-
tized photos, and recorded
speech.

“Mixed environments

continued



Youll never know
how quick it is until
you opéen it up and see
what it can do.

All the horsepower in the world S
is useless until you can get at it. o

Introducing new Microsoft®
QuickC® version 2.0. The fastest,
easiest way to master all the power
and glory of C. Frankly nobody but
Microsoft packs this many exclu-
sive features into a single package:

For starters, theres QC Advisor
—anew hypertext electronic man-
ual that teaches, helps and guides
you on screen. It even lets you cut
and paste sample programs, so you
can learn C the easy way;

By example. New Microsoft QuickC 2.0. Zero to expert in record time.

And “C For Yourself,” our detailed book And speaking of development, its in-line
of C fundamentals that’ll give you more assembler lets you write assembly code
in-depth programming lessons. You'll find ~ within your C code for more efficient pro-
one in every box. grams. Plus it5 the only integrated debug-

With Microsoft QuickC,you can ease  ger that lets you simultaneously debug C
into C with Easy Menus to help youwrite  and your in-line assembler. Talk about
your first C programs, then advance to Full  convenience. It even supports all memory
Menus to access the full-throttle potential ~ models within the integrated environment.

of C. You'll be up to speed in no time. For all the details, call us at (800) 541-
And speaking of speed, QuickC has 1261.The new Microsoft QuickC.

enough muscle for incremental compiling Get it. And break a few speed limits,

and linking at an incredible 25,000 lines per -

minute—so it'll make short work of any de-

velopment you have in mind. Making it all make sense:

Customers in Canada, call (416)673-7638. Outside North America, call (206)882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft, the Microsoft logo and QuickC are registered
trademarksand Making it all make sense is a trademark of Microsoft Corporation.
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“Upgrade product of the year.”
...PC World

REPLACEYO

Installed in minutes, the Renegade 386™ motherboard turns any

IBM PC, XT, AT or ine

xpensive clone into a powerful new computer,

lightning fast with both old software AND new 05/2 releases.

s this you?
You would like to have extraordinary computing
speed and power. You want number crunching ability. You
need complex CAD capabilities. Or graphics. Or multi-tasking.
And you haven't got it. (And you don't want to spend a
fortune to replace good equipment with the newest standard. )
Weep no more. You can turn your present system into
the latest, high-performance system that will equal or exceed
the best of the new computers.

Renegade 386
A new heart and brain for your computer.

Renegade Technologies offers designers, engineers,
architects, and computer-dependent businesses a simple and
reliable alternative to obsolescence. Or the unreasonable
expense of a new system.

Simply replace the “motherboard” of your present sys-
tem with a Renegade 386™ motherboard.

It takes a screwdriver and less than 20 minutes. And
costs but $1695.

That’s thousands of dollars less than a new IBM System/2
Model 80.

But it gives you more than just the latest industry stan-
dard. You can run your old software on it. Probably anything
you now use on your XT or AT. Big Blue can’t do that.

You can use your present 16-bit peripherals. (If you've
looked at PC “add-on” cards, you already know your old equip-
ment would be useless.)

But with Renegade 386™ yow’ll have to find some other
excuse to throw away your current modem, network card,
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EGA or disk controller
cards.

The Renegade 386™
board comes with an iron-
clad one year limited
warranty. It uses genuine
& i U.S. made Intel 386 chips
SN and is designed and manu-

Multi-task with Lotus 123and  {2cturedinthe US.A.

other applications running sideby by Hauppauge ComPUWP
side on the Microsoft Windows/386 ~ Works. Hauppauge is a
deskiop. major developer of software

support for Microsoft and IBM products, and is producer of
the highly respected Hauppauge 8087 or 80287 highspeed
math coprocessors. Over 50,000 have been sold.

Major computer magazine reviews in the last year have
hailed our Hauppauge-made board as a major breakthrough
in a high speed, high power, high performance upgrade
product.

Not an accelerator cord. Not a “turbo” ¢ glmmul(
Renegade 386" gives you a full-featured
new computer.

Thanks to Renegade’s 80386 microprocessor your com-
puter will now boast a 32-bit data path —and a clock speed of
16 MHz with zero wait state access. Up to 8 expansion slots
are provided depending on your computer configuration.

Your “new” computer also will now have 1 Megabyte
of 100ns RAM. This is not a naked board. And it also includes
a32-bit high-speed RAM expansion slot which you can popu-
late with up to 15 Mbytles of system memory.



UR MOTHER

In practical terms that simply means that programs like
Lotus 1-2-3 or new products like Foxbase 386, and almost any-
thing else, will run faster than anything you have ever seen.

Which is a minor problem for some folks who are playing
computer games on company time. Renegade 386™ may run
them at speeds far too fast for human reactions.

The world is not perfect.
—) Otherwise Renegade

386™ is perfectly com-
patible with produets
like AutoCAD, Aldus
PageMaker, Microsoft Win-
dows, Ventura Publisher,

S the Novell Network and siz
L zlers like Paradox 386. We
haven't yet found a popular
program we can’t run
with it.

;
|

Faster, casier presenlation graphics
with newest software releases.

Power hungry? Eqﬁip Iienegud'e- 386" with
even more RAM —without speed loss.

Add up to 15 Mbytes of system memory with Renegade™
expansion modules that plug right into your Renegade 386™
32-bit expansion slot. And run with no loss of speed
—something no IBM or Compaq model can match.

There’s alot of confusion in computer claims, but the
fact is that with zero wait state, our 16 MHz is effectively the
same as those highly touted machines running at 20 MHz
with one wait state.

So plug in Renegade™ expansion modules in 2-and
4-Megabyte increments and run Windows 386 applications at
the speed God intended.

386 MotherBoard for the PC or PC/XT ....... $1695
386 MotherBoard for the PC/AT ............. $1795
386 MotherBoard/20 MHz for PC/AT ........ $2195
32-bit RAM Board (2Mbyte installed; up o 10 Mbys) S]]95
16 MHz 80387 math coprocessor . ............ $69
16-bit combination hard disk/floppy disk controller 5245
Prices subject © change.

-

..........

........
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wwws Hauppauge, Compaq and other brands and products are trademarks or

30 DAY TRIAL OFFER
AND OUR
NO-RISK GUARANTEE

We understand perfectly that you have no reason
to believe anything you read. Including this ad. (We
read too.)

So we invite you to evaluate the Renegade 386™
yourself. Call and order one. We'll send it with detailed,
clear instructions. Use it in your own system, on your
own work, for 30 days. Try it for brilliant presentation
graphics, make massive and instant spreadsheet recal-
culation, run huge memory-hungry CAD programs.
Wring it out —on anything your software is up to.

But don't stop there. Challenge your best com-
puter technician. Or a consultant whose opinion you |
value. Ask them to compare Renegade 386 dollar for |
dollar, and feature for feature, with the best on the
market. ,

After 30 days, if it isn’t for you, for any reason, |
we'll take it back and write you a check immediately
for your full purchase price.

The risk is all ours. But we urge you not to wait.

RAM chip prices are going up every day due to world-
wide chip shortages. We can guarantee this current
price only if you order now.

Call toll-free today. You have nothing
fo lose but yesterday’s computer system.

1-800-426-2189

Renecade

TECHNOLOGIES

Redmond, Washington USA (206)885-5700

IBM PC, AT, XT, Personal System/2, Microsoft Windows 386, Foxbase 386,
Paradox 386, PageMaker, 1-2-3, Novell Network, Ventura Publisher, EGA, Intel,

registered trademarks of their respective holders.
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XRAYZS80 package in-
cludes a compiler, an
assembler, a software
simulator, and a debug-
ger. In addition to the
vendor’s own simulator
package, the debugger
supports in-circuit emu-
lators from Hewlett-Pack-
ard, Applied Microsys-
tems, and ZAX. The
IBM PC version starts
at $3500; the solo debug-
ger starts at $1750.
® NEC (Tokyo) plans to
start offering samples of
a 33-MHz . PD70632
MPU this fall and a 40-
MHz model next year.
A 45-MHz version has
been tested, and the
company hopes to develop
50- and 60-MHz ver-
sions next.
® Guides to Words and
Street Corners: High-
lighted Data (Washing-
ton, DC) has put out two
of the more helpful
CD-ROM products
we’ve seen yet. The
first is a version of Web-
ster’s Ninth New Col-
legiate Dictionary, which
not only includes all the
text and diagrams in the
hard-copy version, but
also talks. The disk con-
tains recorded pronunci-
ations of each word in the
dictionary. The second
CD-ROM can generate
almost any street map
of the U.S., the vendor
says. The company
claims that the Electronic
Map Cabinet disk in-
cludes every street corner
in the country. Both
disks cost $200.
® Farallon Computing
(Berkeley, CA) plans to
extend its reach into
high-speed Ethernet sys-
tems, company officials
say. Due for a midyear
release, Farallon's
EtherTalk is an imple-
mentation of Ethernet
protocols for AppleTalk
networks. Like Local-
continued
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are the real environments,”
says Martin Sprinzer of Re-
lational Technology. *“We
must get to data no matter
where it resides,” and this
process should be transpar-
ent to the user. For corporate
database users, that means
transparent no matter what
the location, data format,
operating system, Or user
interface.

Distributed databases
and gateways are seen as part
of the answer. But as data-
base guru C. J. Date puts it,
there are some very diffi-
cult problems associated with
distributed systems. To
maintain data integrity in a
distributed system, for in-
stance, various data replica-
tion schemes have evolved.
All of them require a trade-
off, said Date, between
data protection (during re-
trievals or updates) and
performance. An emerging
technique called snapshots
essentially takes a “picture of

the database” that can be
used in rcad-only mode while
other users can continue
using the database. Snap-
shots might be promising,
Date says, because they offer
“some of the functionality
of replication but without
some of the headaches.”
Another important ad-
vance we heard forecast at
DB/Expo involves exten-
sions to the relational data-
base model, which will
allow for object-oriented
data, such as a document
data type or a drawing or
image data type. Experts at
the conference also said I/O
performance of transaction
processing is speeding up
considerably, approaching
2.5 1/O cycles per transaction
(the rate has traditionally
been 10 to 20 I/O cycles per
transaction, according to
Rubinson). Relational Tech-
nology redid the architec-
ture on its DBMS this past
year, says Sprinzer, and the

company will be releasing
products over the next two
years that will let users
“write an application once
on VMS and then access it
transparently on Unix.”
Oracle’s Ken Jacobs said his
company wants to “make
GUIs [graphical user inter-
faces] invisible. We're
working very hard to make a
product look like Presenta-
tion Manager, the Mac inter-
face, or Open Look.” Ex-
pect announcements “‘very
soon,” he said, that point
toward the “integration of
data dictionaries and com-
puter-aided software engi-
neering tools into one
thing.”

Most vendors and consul-
tants agree that the database
environment isn’t all that
mixed at the top. IBM has the
mainframe world sewn up
with DB2. *“Anybody who’d
compete against DB2 is
nuts,” said one panelist at
DB/Expo.

Superconductivity Still a Cool Proposition

S uperconductor research
in the past year has ad-
vanced incrementally, but
researchers have made no
major breakthroughs, ac-
cording to the evidence at the
second annual International
Superconductor Applications
Convention, held recently

in San Francisco.

Although one young
company called Magnetic
Power, Inc. (Sebastopol,
CA), claimed to have devel-
oped a bismuth thin film
with superconducting proper-
ties at room temperature,
the claim has not been veri-
fied or reproduced in other
laboratories. Another re-
searcher, Dr. Brian Ahern
of the Rome Air Develop-
ment Center at Hanscom
Air Force Base in Massachu-
setts, claimed to be close to
verifying room-temperature
superconductivity using ti-
tanium boride. However, the
evidence was still prelimi-
nary and has not been

reproduced.

Conference keynote
speaker Dr. Simon Foner,
chief scientist at the Francis
Bitter National Magnet Lab-
oratory, warned against the
“overhype” of the media re-
garding superconductivity
breakthroughs and called for
more “truth in advertis-
ing.” Foner said that high-
temperature (77° Kelvin)
superconductive materials
still are not practical for
most commercial applica-
tions. But Foner also cau-
tioned against the pessimistic
fears that the U.S. “will
lose to Japan™ in the race to
produce commercial super-
conductivity applications.

Most of the research pre-
sented at the conference is
still focused on a transition
temperature range of 4° to
120° Kelvin. The transition
temperature is the maximum
at which the material exhib-
its the superconducting prop-
erties of virtually zero re-

sistance and high magnetic
shielding. Both U.S. and
Japanese researchers are
working on developing new
materials and production
methods for superconduc-
tivity applications.

A major problem in-
volves increasing the thermal
and structural stability of
very thin films used in su-
perconductivity applica-
tions. Because of the sensi-
tivity to temperature and
the large energy density re-
quired in superconductive
materials, thermal stability
and high yield strength are
crucial properties. Some of
the research going on at
companies like General Elec-
tric and IBM involves de-
veloping high-strength sub-
strates, such as graphite, on
which the superconducting
film is mounted.

According to some
sources, financiers are keep-
ing a cool eye on the super-

continued



RIDGES

With Sysgen Bridge-Files,
data can get there from here.

Laptop™ 5.25/T. Work on 5.25"
diskettes with your Toshiba laptops
(T3100 and up). Dual capacities of
360Kb and unique 1.2Mb capacity—
more than available from Toshiba!

IBM® PS/2™ Model 30 286 with
Bridge-File™ 5.25. Now
compatible with DOS 4.0 and
0S/2™, Give ALL your 3.5"
systems easy access t0 5.25" disks.
Dual capacity 360 Kb/1.2 Mb
access to all files.

Toshiba® T3 100 with NEW Bridge-

Compaq® Deskpro™ with Bridge- | il

File 3.5. Lets all popular PC ‘
compatibles access 3.5" PS/2 and
laptop files. Dual 720Kb and
1.44MD capacities. .

IBM PC/AT™ with Bridge-File

3.5. With Bridge-File any IBM PC/
XT™or AT generation computer can
be upgraded to share information
with your newer systems.

The problem.
Your PCs, PS/2s, Toshiba laptops and

PC compatibles may share the same office.

But still be worlds apart.

Different floppy disk sizes and formats
can yield isolated information islands
instead of productive work groups.

The Solution: Bridge-File 5.25
and Bridge-File 3.5 drives.

The only complete bridge family in the
industry, Bridge-Files can get your data
from here to there. And vice-versa. Your
different computers will be working with
common diskettes in no time flat.

Bridge-File 5.25 gets rave reviews for

Circle 271 on Reader Service Card

its small footprint, ease of use and dual ca-
pacities. With over 100,000 at work for
satisfied users, it’s a proven best-seller.
Now your PS/2s, Toshiba laptops and other
3.5" systems can access your PC files.
Bridge-File 3.5 lets your 5.25" PCs
access files from other, 3.5" systems. And
Bridge-File 3.5 functions as either an
extemal or intemal drive. Make all your
current information accessible to all your
computers.

Omni-Bridge™

Controller.
Control up to four 5.25",

3.5" and floppy tape drives in any combina-

tion. Omni-Bridge makes XT/AT upgrades
easy — you get access to all your data, twice
the transfer speed and increased storage.
And it’s economical — at $95,
Omni-Bridge is too good to pass up.

For literature or the Bridge-File
dealer nearest you, call:
1-800-821-2151

SYSGEN

I NCORUPORATED

Sysgen Incorporated, $56 Gibraltar Drive, Milpitas, CA 95035.
©Copyright Sysgen, Inc, 1989. All trademarks above arc the
property of their respective holders.
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If you've ever seen the
words “GENERAL FAILURE
ERROR?” on the screen of your
PC, you know you don’t need
to be ill to feel sick.

All you need is a corrupted
disk with some valuable data
stored aboard.

When that happens, it’s time
to call on the remarkable new
Norton Disk Doctor”

The Norton Disk Doctor is
one of 27 data recovery and
disk management tools in the
latest Advanced Edition of the
Norton Utilities?

It’s also the most significant
advance in utility software
technology since Peter Norton
first began saving the data and
the derriéres of grateful PC

Our legendary UnErase— and its
short-cutting offspring Quick UnErase have
saved the derriéres of thousands of grateful

PC users. And they're still saving them.
users around the world with
the legendary —and still

unequalled — UnErase?

Why you need
a Doctor in the house.

Now, whenever
INVALID DRIVE
SPECIFICATION
or some other
tic or catastrophic
erTor message
appears on your
screen, you
can do some-
thing besides
reach for the
Maalox®

You can
summon the
Disk Doctor,
which will
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makes house calls.

=S <tiﬁ:termine
4 e exact
%-;v 4 nature of the
< problem, re-
port it and, in
most cases,
fix jitl 1fcgr you.
Th _a ;r_ : z ion y
gz;h;ss}foumli/ngrfge.'lhe ltself
o trtiene The Disk
functions and enhancements. Doctor can
diagnose and repair everything
from bad partition tables and

boot records to mangled root
directories. It can even reformat
bad sectors and write back the
old data.

Automatically.

In fact, if the %octor can't
cure your corru%ted floppy or
hard disk, then Buster, you've
got one corrupt disk.

In which case, you'll need to

_ refer to The Norton Tiouble-
" shooter, a158-page guide
. to finding and fixing
" most anything that
1\ could go wrong.
= Don't worry, you
" don't have to goto
= the bookstore or
¢ the library to refer
" toit, because the
1 Troubleshooter
is included in
the Advanced
Edition.

Frankly, the
Norton Disk
Doctor and the
' Norton Trouble-
= shooter are worth
/' the price of the
Y new Advanced
Edition all by
' themselves.

But, of course,
'/ they aren’t by
themselves.

They’re accompanied by a
wish list of features, functions
and enhancements sufficient

WipeDisk” support DoD
5220.22-M 116b(2), the
Pentagon’s latest data security

to satisfy the yearnings of all specification.
those people who've been Which means they’ll erase
politely writing and callingto ~ your files so thoroughly not
request them. te::}\;en Peter Norton can find
3 . eI,
The people’s choices. You'll find the latest

Like Speed Disk, Norton Utilities at your
the world’s favorite software
most powerful dealer.
disk tuning If you
tool, which haven’t got a
features four favorite software
user-selectable dealer, take two
Optglni(zlatior(li aspirin, call us
methoads an ) e rnight away at
goesré t lose1 your ;éé"}%mﬁfg 5:’:5;“:%”,5 hf:”;&fid 1-8(1001-365-1010d

ata if you lose itians, The Norton Troubleshooleris g place an order.
power. o iththe Aduanced B4t The Doctor

And Format Recover, which ~ will be on its way in no time.

can unformat your accidentally
reformatted hard disk even if
you haven't taken any precau-
tions beforehand.

Our user interface, which
InfoWorld said made the
Utilities “as easy to use as
possible, now comes with
pop-up windows and
dialog boxes.

Our new Norton
Control Center”lets you
define or alter a range of
system settings—from
cursor size to screen and
palette colors—quickly
and easily.

While our Disk Test
finds and marks faulty
areas on your disk to
help you protect your
data before you have a
chance to lose it. ~

If you want to
lose it, however, you'll

“Petor Nortum-

COMPUTING

All Utilities now support large hard disks under DOS 4.0,
COMPAQ DOS 3.31, and the PC-M0S/386 multi-tasking
operating system. Designed for the IBM’PS/2"and PC
families and 100% compatibles. © 1988 Peter Norton
Computing, Inc. 100 Wilshire Blvd., 9th Floor, Santa Monica,
CA 90401-1104

be glad to know that
WipeFilé"and
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NANOBYTES

Talk, EtherTalk will use
the twisted-pair wiring
of telephone lines. Faral-
lon plans to provide all
the “in-building plumb-
ing” for EtherTalk, said
company president Reese
Jones, including connec-
tors that attach to a stan-
dard Ethernet AUI port
(“all IEEE 802.3 de-
vices™) and a StarCon-
troller to build and con-
trol topology. Phone-
NET with EtherTalk will
run about $1000 per
machine, Jones said.
¢ Publishing with Iris:
Full Color Computing
(Danbury, CT) now has
versions of its Full Color
Publisher desktop-pub-
lishing-and-more pro-
gram for Silicon Graph-
ics’s three-dimensional
continued

conductor industry. Although
the government and some
venture capitalists are willing
to take the risk of funding
something so abstract, many
would-be backers think

commercial development is
too far away. In a survey by
Coopers & Lybrand’s High
Technology Industries
Group in Boston, 60 percent
of the capitalists questioned

said an adequate return on
investment would not be
possible in the 10-year span
of a limited partnership; 29
percent said the technologi-
cal risk is too high.

CEBus Chip Provides Brains for Jetsonesque Smarthome

ou’re on the couch,

watching television. The
turkey is done roasting, so,
using your TV remote con-
trol, you shut off the oven.
Then you realize how cold it
is inside the house, so,
using the same remote con-
trol, you close the curtains
and turn up the thermostat.
Then it’s back to Big Time
Wrestling.

That’s part of the prom-
ise of “home automation” as
promoted by the Electronic
Industries Association. The
EIA wants the backbone of
Jetsonesque abodes to be the

Consumer Electronic Bus
(CEBus), proposed as a stan-
dard by which home appli-
ances can communicate with
each other. Some heavy-
weights of home electronics
demonstrated this LAN for
dishwashers, VCRs, micro-
wave ovens, and entertain-
ment systems at the Winter
Consumer Electronics

Show in Las Vegas.

The CEBus *“Smart-
home” exhibit at CES fea-
tured 17 appliances, includ-
ing a Sony television, an RCA
VCR, and a Johnson Con-
trols thermostat (those com-

panies are all EIA mem-
bers). At the heart, or brain,
of the demonstration was
AISI Research’s “Spirit”
technology, the first imple-
mentation of the CEBus ar-
chitecture in a silicon chip.
CEBus is a set of specifi-
cations for encoding and
transmitting information
over almost any medium, in-
cluding twisted-pair wires,
coaxial cable, infrared sig-
nals, radio waves, and fiber
optics. But the focus of AISI
and the EIA is to use a
house’s existing AC power
continued

Iravel

The WorldPort 2400™ and the WorldPort 1200™
modems are the perfect travel companions

for your portable computer. They work virtually
anywhere in the world, including hotel rooms
and phone booths, allowing you to connect in a
few million more locations than other modems.

With features superior to internal units, the
WorldPort. line of modems is the smart choice
for all your communication needs. WorldPort
modems operate from their own internal battery,

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

Find out more about the travel companions that
won't tie down your portable computer. Callus ~ * TH

today for more information about the WorldPort
line of modems, or the name of your nearest
dealer, at 800-541-0345. (In New York,
516-261-0423.)

Touchbase Systems, Inc.
160 Laurel Avenue
Northport, NY 11768
(516) 261-0423
TELEX: 6502848020
FAX: (516) 754-3491

WorldPort 1200 and WorldPort 2400 are trademarks of Touchbase Systems, Inc., Carbon Copy PLUS is a trademark of Meridian Technology Inc.
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Take the 3-volume

Software
Development

Inheritance graph for files

rary
trai 4,075

as your introduction to the
Library of Computer and
Information Sciences

You simply agree to buy 3 more books—at
handsome discounts—within the next

12 months.

» Create more reliable software
using object-oriented techniques

* Design effective screen interfaces
between the programs and
the users

* Deliver a completed software project, even under the

most unreasonable time constraints

» Save $106.00 on this extraordinary 3-volume set

Object-Oriented

Software Construction

Bertrand Meyer

Hundreds of invaluable examples of
reusable software components and full
case-study descriptions that show you
techniques to streamline and improve
virtually any large software development
project. Uses the object-oriented lan-
guage Eiffel.

Publisher’s price: $42.00.

Handbook of Screen

Format Design

Third Edition

Wilbert O. Galitz

This insightful guide shares with you
specific guidelines for designing data
entry, inquiry, multipurpose, interactive,
and menu screens, Covers monochro-
matic and color alphanumeric terminals
as well as graphics terminals.
Publisher’s price: $39.95.

Crunch Mode

Building Effective Systems on a
Tight Schedule

John Boddie

Cut specification time in half, sidestep
time-consuming methodologies, and
keep your development team from self-
destructing with this invaluable collec-
tion of time-saving tips, techniques, and
short-cuts for coping with “impossible
deadline” projects.

Publisher’s price: $29.00.

MEMBERSHIP BENEFITS ¢ In addition to getting the Software Develop-
ment Library for only $4.95 when you join, you keep saving substantially on
the books you buy. * Also, you will immediately become eligible to participate
in our Bonus Book Plan, with savings of 65% off the publishers’ prices. * At
3-4 week intervals (16 times per yean), you will receive the Library of Com-
puter and Information Sciences News, describing the coming Main Selection
and Alternate Selections, together with a dated reply card. * If you want the
Main Selection, do nothing, and it will be sent to you automatically. * If you
prefer another selection, or no book at all, simply indicate your choice on the
card and return it by the date specified. * You will 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.

© 1989 Macmillan Book Clubs Inc.

The Library of Computer and Information Sciences is the oldest,
largest book club especially designed for computer professionals. In
the incredibly fast-moving world of data processing, where up-to-the-
moment knowledge is essential, we make it easy to keep totally
informed on all areas of the information sciences. What's more, our
selections offer you discounts of up to 30% or more off publishers’
prices.

If reply card is missing, please write to The Library of Computer and Information
Sciences, Dept. 7-FF8-00975, Riverside, NJ, 08075, for membership information and an

peeaies Call 1-800-888-4843 to order now!
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workstations, including
the mighty Personal Iris.
Full Color Publisher
goes beyond page layout;
it also has tools for
painting, retouching
photos, and manipulat-
ing images. The package
that runs on SG’s Per-
sonal Iris sells for $8995.
¢ How do you pro-
nounce “loquitur”? The
Franklin Language
Master-4000 can tell you.
It's a hand-held elec-
tronic talking dictio-
nary capable of speak-
ing 83,000 words. You
simply type in the word
you'd like pronounced.
The product, by Berke-
ley Speech Technology
(Berkeley, CA) and
Franklin Computer
(Mt. Holly, NIJ), uses

continued

lines for transmitting data,
since they’re found in practi-
cally every house today.

Not only would you be able to
program appliances from,
say, your cellular car phone,
but your appliances could
also communicate with each
other. With CEBus, manu-
facturers could create a re-
mote control that handles
any number of appliances.

AISI Research admits
that the technology hasn’t
been perfected. Most home
power wiring isn’t designed
to carry data, so there’s a
tendency for home systems to
have “white noise” —back-
ground interference caused
by the system.

The Spirit chip evolved
from the AISI “brick,” a de-
vice containing a micro-

processor coupled with ana-
log circuitry to provide full
implementation of CEBus.
The Spirit chip incorpo-
rates all the functions of the
much larger brick, while
improving performance and
signal quality, according to
AISI Research. The com-
pany, based in Vancouver,
BC, is marketing the chips
for about $5.

Insignia Sees Unix Market as Biggest Opportunity

for DOS Emulator

1though Insignia Solu-

tions introduced a new
version of its SoftPC MS-
DOS emulation program for
the Mac II at January’s
MacWorld Expo, the com-
pany’s bigger target market
for SoftPC is the Unix envi-
ronment. Because of the
virtual memory capabilities
of Unix-based machines,

the emulator can access a
much larger memory space
than it can on the Macintosh,
and therefore it can perform
better and run MS-DOS pro-
grams using EGA and VGA
graphics standards, says In-
signia CEO Nick Samuel.

The whole trick to the
SoftPC emulation technology
is translating the MS-DOS

Intel-based instruction to a
set of instructions execut-
able by the host machine’s
processor, which can be a
Motorola, as in the case of
the Mac, or other RISC
processors supported on vari-
ous Unix platforms. How-
ever, the translation is not
one-for-one. On the Macin-
continued

Food For Thought!

Distributors Welcome!

e Computer IC
- 82C11
- 16C452
--16C450
- 83C747*
- MGA/CGA/HCGA
- Character ROM

* Memory IC

N
S

32K/64K/128K/256K
512K/1M/2M* /4M*
CMOS MASK ROM
e Consumer IC
- Speech
- Melody
# Under-Development

11F, No, 56, Sec. 4, Nan-King E. Rd.
Taipei, Taiwan, R.0.C.
TEL: 886-2-7765770 FAX: 886-2-7773109
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Recent developments by
Maplnfo in linking
graphics with

traditional database
information results in new
ways to visualize data

arely has a new software tech-
nology burst into the market-
place with the excitement and
high potential of desktop map-
ping. More than 100 specific applications
for desktop mapping technology have al-
ready emerged, and current estimates sug-
gest that over 80 percent of PC users could
make immediate use of this new tool.
Desktop mapping has little to do with
the making of maps — the job of cartogra-
phers. Rather, it involves the use of maps to
get more meaning and knowledge out of
databases — particularly if they have some
type of locational field, such as astreetname
and number, city, ZIP code, county Or state.
A lot of software products out there are
putting themselves (or are being put) into
the desktop mapping category, which runs
the spectrum of functionality, ease of use,
and price.
One product—Maplnfo, from MaplInfo
Corp.—has emerged in the past year, offer-
ing the performance and capabilities of high

Dellveries

Find Addresses Mapinfo Corp.'s street maps
come with every address already in place, ac-
curate to the correct block and side of street.
Simply type an address and Maplnfo locates it
for you. Or, automatically plot existing data on
the map for “what-if* analyses.

DESKTOP MAPPING
MAPPLICATIONS

Database Information Merged With Maps Maplnfo's desktop mapping package is the only

B Sean O'Sullivan

software designed to directly tie dBASE files with maps. The parcels shown here were auto-
matically shaded based on the data about each. A window is displayed that reveals the actual data

behind a particular parcel.

end packages at a price and ease of use that
competes with the low end.

On the low end, there are products that
sell for $350 to $1000 and which are just
specialized graphics programs. These pro-
grams allow you to take a map, such as one
of the United States, decide what colors
each state should be, and then overlay text
for titles. legends, and captions. However,
they cannot interact directly with your data-
base, and donot have the intelligence to find
specific addresses at the street map level.

On the high end, there are expensive
software products that are typically called
Geographic Information Systems (GIS).
These products will let you combine your
databases with maps in an interactive fash-
ion. Even when converted for use on a PC,
however, they are still expensive, starting at
$5,000 for the software alone.

But for $750 you can buy the powerful
Maplnfo engine, which reads your dBASE
files and lets them interact with an incredi-
ble range of computer maps. The maps.
including street maps for most metropolitan
areas, county maps, state maps, andso forth,
are available separately from Maplnfo Corp.

Circle 163-on-Reader Service Card

Already, thousands of people across the
nation are using Maplnfo to gain more
knowledge from their databases. Synthes
Corp. is using Maplnfo to do new market
research in Paoli, PA. The Syracuse, NY
police department is using Maplnfo to visu-
ally compile crime statistics. And, in San

| “One producl—Maplnfo, from
' MapInfo Corp.—has emerged
' in the past year, offering the
 performance and capabilities of |
 high end packages at a price ‘
| and ease of use that competes

| with the low end.”

Francisco, Maplnfo is being used to com-
pare locations of AIDS cases with educa-
tional outreach efforts.

Maplnfo Corp. has established a special
toll free hot line to answer your questions
about this exciting new technology. For
more information, call 1-800-FASTMAPo!
518-274-8673, or write to them at 20C
Broadway, Troy, NY 12180.
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Berkeley's Bestspeech
text-to-speech (T-T-S)
conversion technology,
which previously has
been available only at
high prices for personal
computers and main-
frames. Speech quality
and pronunciation accu-
racy are on par with
Berkeley Speech Tech-
nology's most expensive
speech-to-text systems,
the company claims.

The Franklin Language
Master-4000 retails for
about $300. Berkeley
Speech Technology has
also licensed Bestspeech
T-T-S to Hewlett-Pack-
ard and Personal Data
Systems. Possible future
applications, besides talk-
ing dictionaries, include
talking translators, word
processors, and talking
toys with mega-
vocabularies.

®* ROMmed DOS:
Award Software (Los
Gatos, CA) has started
shipping a ROMmed ver-
sion of Digital Re-
search’s DR DOS, an
MS-DOS 3.3-compat-
ible operating system.
The Award ROS is
available in a *“hard™ ver-
sion on four 64K-byte
chips (on a $250 plug-in
board) or as modules of
object code that can be li-
censed to system devel-
opers. Developers can
pick from modules that
perform parts of DOS
and then burn those
modules into ROM chips
to be installed on the
system baseboard. For
diskless workstations
and smart terminals,
Award claims ROS will
allow faster, more intelli-
gent, and more flexible
designs. “With key parts
of the OS at the work-
station, you don’t have to
go back to the server to
get every command,”
said Award president
Rene Vishney.

20 BYTE * APRIL 1989

tosh, for example, SoftPC
executes from 8 to 10 native
Motorola 68000 instructions
for every DOS instruction.
This ratio determines the
performance of the DOS
emulation. On a 68020, DOS
programs running under
SoftPC perform approxi-
mately equivalently to an
Intel 8088-based personal
computer. On a 33-MHz
68030-based machine, Sam-
uel said, SoftPC runs like a
6-MHz IBM PC AT.

At MacWorld Expo, In-

signia had SoftPC with EGA
support running on Inter-
graph workstations with the
Fairchild Clipper proces-
sor. A version without EGA
support is available on HP
68000-based workstations.
Insignia plans to have this
high-performance version
running soon on other Unix
systems and on DEC VAX
minicomputers.

Samuel says Insignia has
discussed with NeXT a possi-
ble port of SoftPC to the
NeXT computer. But he said

it is ““premature” to talk

about these discussions. It re-

quires a major investment

to port SoftPC to a new hard-

ware platform—in the

*“high six figures,” he said.
Insignia Solutions also

has a SoftPC version ready

for Apple’s A/UX version

of Unix, but, according to

Samuel, there has been

very little demand for it.
Contact: Insignia Solu-

tions, 787 Lucerne Dr., Sun-

nyvale, CA 94086, (408)

522-7600.

C&T’s New Cache Controllers Compete with Intel’s

hips & Technologies’

new set of cache control-
ler chips suitable for 20-
and 25-MHz 80386-based
systems is entering a mar-
ket currently dominated by
the Intel 82385 cache con-
troller, which is used in the
IBM PS/2 Models 70 and
80 and in the Compaq Desk-
pro 386. The company
hopes to compete with the
Intel device by offering a
unique design that integrates
memory and cache control

on the same chip. This inte-
grated chip eliminates the
need for a discrete DRAM
controller, which is re-
quired with the Intel chip,
according to Chips & Tech-
nologies product manager
Nelson Chan.

Chan said the company’s
integrated design also mini-
mizes cache “misses” and
thus makes possible better
performance than the Intel
82385. Chips & Technol-
ogies claims that its cache

controllers (called the
82C307 and the 82C327)
will result in OEM system
cost savings of up to $94 in
comparison to the cost of im-
plementing the Intel cache
controller design.

Possible customers for
the Chips cache controllers
include Zenith, Tandy,
Texas Instruments, and Dell
Computer, though none of
these companies have offi-
cially confirmed that they
will use the controllers.

Graphics Hardware Designers Like Mac SE/30’s Slot

Ithough the Mac

SE/30’s 030 Direct Slot
is incompatible with the
NuBus and the standard
Macintosh SE expansion
slot, designers of graphics
equipment are very pleased
with it. Why? The 030 slot
offers faster video perfor-
mance than the NuBus, since
there’s no need to worry
about bus arbitration or syn-
chronizing with the 10-

MHz clock speed of the Nu-
Bus. In interviews with
Microbytes Daily at Mac-
World Expo, designers
agreed that the 030 Direct
Slot is a nice piece of
engineering.

SuperMac quickly intro-
duced its Spectrum/8 Series
II card right after the offi-
cial debut of the SE/30. This
8-bit color display card sup-
ports displays of up to 1024

TECHNOLOGY NEWS WANTED. The news staffat BYTE is
interested in hearing about new technological and scientific de-
velopments that might have an impact on microcomputers and
the people who use them. If you know of advances or projects
relevant to microcomputing, please contact the Microbytes staff
at (603) 924-9281, send mail on BIX to Microbytes, or write to
us at One Phoenix Mill Lane, Peterborough, NH 03458. An
electronic version of Microbytes, which offers a wider variety of
computer-related news on a daily basis, is available on BIX.

by 896 pixels with 256
colors. Its Virtual Desktop
feature lets you work with a
larger desktop than the actual
size of the monitor. (The
actual size depends on the
graphics mode; in black

and white, the Virtual Desk-
top is 4096 by 1792 pixels.)

E-Machines has intro-
duced a 21-inch monochrome
display for the Mac SE/30.
The Big Picture Z21 SE/30
has a two-million-pixel
video memory and can sup-
port screen sizes up to 2048
by 1024 pixels.

RasterOps doesn’t have
anything for the Mac SE/30
yet, but vice president Da-
vid Smith says it will offer all
its color boards and a ver-
sion of its new accelerator
board on the Mac SE/30.



SEE THE FULL SPECTRUM

SOTA VGA/16 Delivers It.

SOTA Technology — a pioneer in accelerator board
technology — now brings high-speed, bigh-resolution
graphics to your PC.

SOTAVGA/16 is designed to optimize the performance of all
popular software. Its’ industry leading 16-bit memory and BIOS
interface, is designed to take advantage of the extra performance
offered by 286/386 machines. In fact, speed increases of up to
400% faster than the IBM VGA are realized.

In addition to being faster, SOTAVGA/16 also gives you more
colors and resolution than IBM VGA. Base configuration in-
cludes 256K of video memory, enough memory for 800 X 600
resolution with 16 colors. Plus, it's upgradeable to 512K —
simply plug in the extra memory chips. With 512K you get
1024 X 768 resolution in 16 colors or 800 X 600 in 256 colors.
Software drivers are included for all your popular programs.

The SOTAVGA/16 is 100 % VGA hardware compatible and
runs current programs such as Windows 386 and 0S/2 flaw-
lessly. It is also hardware compatible down to register level with
all pre-VGA standards such as EGA, CGA, MDA and Hercules.
This means that virtually all existing software will run with the
SOTA VGA/16— and it insures compatibility with future
software.

SOTAVGA /16 is a trademark of SOTA Technology.
All other products mentioned are trademarks of their respective manufactures
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SOTAVGA/16 has two output connectors for full analog and
digital monitor support — not just analog, as some manufactur-
ers offer. And, since many of today’s programs require a mouse,
SOTA built this option right on the board. No longer do you
have to compromise an extra slot or sacrifice one of your COM
ports to install 2 mouse. Simply plug it into SOTAVGA/16.

So whether you want to add pizazz to your business
presentation graphics or view your spreadsheet in
132 columns, SOTAVGA/16 is the right choice.

After all, everything looks better in VGA.

For more information on the
SOTAVGA/16 please call 800-237-1713.
In CA 408-245-3366.

STATE OF THE ART TECHNOLOGY™

SOTA Technology, Inc.
657 N. Pastoria Ave.
Sunnyvale, CA 94086
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DESQview 2.2 and DESQview 386. The
multitasking, windowing environments
that work with your favorite software.

DESQview™ is the operating environment
that brings O5/2~ power to DOS. And it
lets you, with your trusty 8088, 8086,
80286, or 80386 PC, leap into the next
generation in PC productivity. For not
much money. And without throwing
away your favorite software.

Introducing DESQview 2.2

And now, DESQview 2.2 adds capabilities,
performance, and compatibility
enhancements you've been asking for:

Like being able to fine tune DESQview
performance “on the fly.” Run Lotus Express
and Metro. And the Intel Connection Co
Processor. Even use the DOS 4.0 shell with
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DESQview. Have DESQview automatically install

Quattro, Sprint, Aldus PageMaker, Microsoft
Excel, Word Perfect, Dataease and as many as 80
other programs. And using the DESQview API,
be able to dynamically link them.

More bang; less bytes

While other programs get bigger, we've worked
to make DESQview smaller. And we've
succeeded in a big way on PCs and PS/2"s with
extended, EMS 3.2 (AboveBoard), EEMS and
EMS 4.0 memory—as well as on 386 PCs and
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PS/2s. For example, DESQview overhead on
EMS 4.0 and 386 PCs can be as low as 10K on
EGA/VGA PCs. And DESQview actually
increases memory 30K on CGA PCs; 20K on
monochrome and Hercules PCs. That's good
news for users of big desktop publishing, CAD
and database programs.

Introducing DESQview 386

For users of 80386 PCs and PS/2s (or PCs with
80386 add-in boards, such as the Intel Inboard
386), there’s DESQview 386 (a combination of
DESQview 2.2 and the new QEMM-386
Quarterdeck Expanded

9 8 ¥

DESQview 386 gives you
extraordinary power. Run text,
CGA,EGA, VGA, and
Hercules programs in

Memory Manager, version 4.2).

windows and in the background. Run 32-
bit 386 programs, like Paradox 386, and
IBM Interleaf simultaneously with your
favorite DOS programs. All with the
speed and performance you expect out of
your 386. And with protection against
‘misbehaved’ programs.

Promise and performance

And, of course, both DESQviews have all
the features that made prior versions the
popular choice in operating environments.
The ability to multitask in 640K and
beyond. View programs in windows or

DESQuiew lets you run your favorite programs in windows side-by-side.  full screen. Transfer data. Access DOS via

menus. Dial your phone. And create key-
stroke macros within and between programs.

Our story gets better and better

If there’s any doubt about our commitment to
your PC and PS/2 productivity, just look at our
accomplishments over the years. We think you
will understand why GE, Ford, Aetna, Monsanto,
and so many other major corporations use
DESQview.

And why PC Magazine gave DESQview its
Editor’s Choice Award for “The Best Alternative
to O5/2,” why readers of InfoWorld twice voted
DESQview “Product of the Year,” why, by
popular vote at Comdex Fall for two years in a
row, DESQview was chosen “Best PC Environ-
ment” in PC Tech Journal’s Systems Builder
Contest.

DESQview lets you have it all now.



Delivers.

QEMM.
Break the
640K barrier
for $59.95

Your 80386 PC, IBM Personal System/2 Model
80, PC or AT with 80386 add-in board, as well as
your IBM Personal System/2 Models 50 or 60
can all break through the DOS 640K barrier. Now
you can have maximum use of your
memory—whether you have one megabyte or
32—with the Quarterdeck Expanded Memory
Manager. All without having to purchase special
expanded memory boards.

QEMM uses hidden
features within your
existing memory to make
it compatible with the
Lotus-Intel-Microsoft
Expanded Memory '
Specification (EMS) version 4.0.

Now you can run colossal spreadsheets,
databases, and CAD models designed for
expanded memory, using Lotus 1-2-3, Symphony,
Framework, Paradox, AutoCAD, Excel and
more.

And if you'd like to use these programs all
together —multitasking beyond 640K— QEMM
works with our popular DESQview multitasking
environment.

If you are one of the 12 million or so 8088,
8086 or 80286 PC users who feel left out, don’t
despair. We have options that let you keep your
computer and favorite programs and give you
today what the newest PCs and operating
systems are promising for the future.

Visit your dealer for more information on
barrier-breaking Quarterdeck products.

DES
New

API Reference Manual

The key to the power of the DESQview AP, our
Reference Manual contains all you need to know
to write Assembly Language programs that take
full advantage of DESQview’s capabilities. And
there’s an ‘include’ file with symbols and macros
to aid you in development.

API C Library

Here are C language interfaces for the entire set
of API functions. It supports the Lattice™ C,
Metaware™ C, Microsofte C, and Turbo C
compilers for all memory models. Included with
the C Library package is the API Reference
Manual and source code for the library.

API Pascal Library

The Pascal library provides interfaces for

entire set of API functions. It supports Turbo
Pascal V4.0 and V5.0 compilers. Included are the
API Reference Manual, source code for the library,
and example programs.

API Debugger

The DESQview API Debugger is an interactive
tool enabling the API programmer to trace and
single step through AP calls from several
concurrently running DESQview-specific
programs. Trace information is reported sym-

iew API Toolkit.
and Pascal

Libraries, Debugger.
Panel Designer.

dmo

bolically along with the program counter,
registers, and stack at the time of the call. Trace
conditions can be specified so that only calls of
interest are reported.

API Panel Designer

This interactive tool helps you design windows,
menus, help screens, error messages, and forms.
It includes an editor that lets you construct an
image of your panel using simple commands to
enter, edit, copy, and move text, as well as draw
lines and boxes. You can then define the charac-
teristics of the window that will contain the
panel, such as its position, size, and title. Finally,
you can specify the locations and types of fields
in the panel.

The Panel Designer automatically generates
all the DESQview API data streams necessary to
display and take input from your panel. These
data streams may be grouped into panel libraries
and stored on disk or as part of your program.

More Tools are Coming

Quarterdeck is committed to adding tools as
needed by our users. To that end we have been
working with Ashton Tate and Buzzwords
International on dBASE Il and dBASEIV
translators. And in the works, we have BASIC
and DOS Extender libraries.

Quarterdeck Office Systems, 150 Pico Blvd., Santa Monica, CA 90405 (213) 392-9851
FAX: (213) 399-3802

For additional information, please use the following Reader Service numbers: DESQview: # 234 QEMM: #235 API Tools: # 236 API Conference : # 237
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Just Because
You Change
Your Mind...

You Change
Your Monitor.

Auto-Sync b Miovitec.
20" Big.
$2395 Small.

Big differences in graphics standards
aren't big problems for you because
Auto-Sync adjusts automatically to a
large number of graphics cards. Its 20"
(19" V) color display gives your graphics
the big treatment they deserve. And
Auto-Sync’s quality is backed by the most
comprehensive service plan in the indus-
try. Auto-Sync lets you change your mind
in a big way so call Microvitec and
change for the better.

MICROVITEC
COLDR MONITORS
LOCKNG GOOO™

1943 Providence Court, College Park, GA 30337
404-991-2246

All irademarks gratetully acknowledged
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LETTERS

and Ask BYTE

PC Power

Congratulations on the much-needed ar-
ticle “PC Power” Parts 1 and 2 by Mark
Waller (October and November 1988).
There is altogether too much misinfor-
mation being cast about by those who
pretend to know. Specifications that may
sound impressive in a peddling contest
often have little to do with the real issues.
The problem is confounded by oft-quoted
mavens and other self-proclaimed pundits
who still speak from the “landmark”
studies of the seventies that have long
since been determined to be invalid.
Some seem to think, however, that it is
enough just to know studies were done.

Waller describes many of the short-
comings of surge suppressors and ferro-
resonant transformers with respect to the
needs of modern electronic loads. All 1
would add to his already good comments
is that not only are these approaches not
as good as alternatives, but they are actu-
ally harmful when misapplied. This
point could have been made stronger, I
think. All inall, though, Waller’s article
should go a long way toward broadening
the respect for the subject, if not the
understanding.

Having said all that, there are two
technical points that should be corrected
or clarified. In Part 1 on page 280, under
the heading ‘“A Better Solution,” the text
reads, ““...a couple of capacitors and a
MOV across the secondary. ...” In actu-
ality, the clamping circuit (MOV or
otherwise) belongs on the primary side
of the transformer.

A second point concerns Waller’s sug-
gestion in Part 2 of a marriage between a

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 Letters Editor, BYTE,
One Phoenix Mill Lane, Peterborough,
NH 03458.

Because of space limitations, we reserve
the right 1o edit letters. Generally, it takes
Jour months from the time we receive a letter
until we publish it.

true power-line conditioner and a stand-
by power system. This is fine. But the
recommendation to put the transformer-
based power conditioner on the output of
an SPS needs to include one important
caveat—you shouldn’t drive a trans-
former with a square wave, or even a
pseudosquare wave.

AC power is a very complex phenome-
non. But, like music, it has been made so
readily available that nearly everyone
takes it for granted.

David Fencl
Oneac Corp.
Libertyville, IL

I do not agree that the MOV and filter
must be on the primary side of the trans-
former. Although Oneac puts them there,
other manufacturers put them on the sec-
ondary side. I’'m not sure it makes much
difference except that the components
tend to be protected by the transformer if
they are on the secondary side.

1 did not raise the issue of reliability
because establishing it from one product
to the next is extremely difficult, and I
thought a discussion of it was beyond the
scope of the article. Implicitly we all
want the most reliable product. I'm not
sure I understand if you are referring to
components, design, or one manufac-
turer against another.

I do not agree with you that ‘“‘you
shouldn’t drive a transformer with a
square wave, or even a pseudosquare
wave.” [ know of no compelling reason
Jor this except that if the filter elements
are on the primary side of the trans-
Sformer, they might heat up and fail han-
dling the noise and harmonics from the
wave shape, remembering that this oc-
curs only when utility power fails. This
further implies that the personal com-
puter can handle this better than a trans-
former. Again, I don’t agree. The whole
point of the article was to urge people to
buy products with a clean sine wave out-
put so that these concerns are eliminated.
The isolation transformer should always
be the last line of defense—the closer to
the computer, the better.—Mark Waller

continued



Who Says Fox BASE+
is Better than dBASE?

v __

The Fastest mmmumc«no:;‘m

For PCY and PC Compatidiest

Fox .'l_o!Mn

The Fastest, Most
“-, Powerful, dBASE Compatible

The Experts! ==

The Best Just Got Better —Now Shipping New FoxBASE+ Version 2.10!

Nicholas Petreley, InfoWorld Review Board:

“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns
an “excellent” in performance, with kudos for responding to
user suggestions. For sheer productivity, there is no other
choice.” InfoWorld “Editor’s Choice” for 1987 and 1988!

P.L. Olympia, Founder & President, National Dbase Users
Group / Government Computer News:

“FoxBASE+ is a supercharged dBASE, with all the features
Ashton-Tate forgot. If you're into serious dBASE development
and have not tried FoxBASE+, you are living in the dark ages
and wasting your company’s money.”

George E Goley IV, Cont. Editor, Data Based Advisor:
“The product is fast, very compatible, fast, easy to use, fast,
relatively inexpensive, and very fast. In every test, FoxBASE+
outperformed the other products. And people who answer the
phone at Fox know what they are talking about.”

David Irwin, Former President/CEO, Data Besed Advisor:
“From the dBASE compatibility standpoint, FoxBASE+ is flaw-
less. From the speed standpoint, FoXBASE+ is unbelievable.
From the “lazy factor” standpoint, FoxBASE+ is perfect.”
Glenn Hart, Contributing Editor, PC Magazine:

“Initial tests of FoxBASE+ were simply stunning. In many
ways, FoXBASE+ gives you the best of both worlds: all the ben-
efits of interactive development and debugging, plus the speed
and code protection of a compiler.”
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Adam Green, Contributing Editor, Data Based Advisor,
dBASE Author:

“For the PC, FoxBASE+ has consistently set the performance
standard for dBASE compatible languages. For the Macintosh,
FoxBASE +/Mac will set standards for innovation and leader-
ship in a new dBASE implementation.”

Don Crabb, Contributing Editor, InfoWorld:

“You can expect blazing speed on the Mac. FoxBASE+/Mac
breezes past tests that have proven stumbling blocks for
Macintosh databases in the past. FoxBASE+/Mac combines
complete dBASE compatibility with a genuine Macintosh
user interface.”

This is what they said about Version 2.00 of FoxBASE +.
Imagine what The Experts will say about New Version

2.10 with these added features: Menu-Driven Interface, Pro-
gram Documentor, Screen Painter and Template-Based
Application Generator . . . and Version 2.10 is even faster
than 2.00!

Join The Experts. Get your copy of the New FoxBASE + Ver-
sion 2.10 today! Now available at your nearest, quality soft-
ware retailer, or directly from us by calling (419) 874-0162
Ext. 320.

Because, when it comes to speed, compatibility and value,
nothing runs like the New FOX— Version 2.10!

See us at COMDEX/Spring ’89, Booth #7830

FOX Software

Nothing Runs Like a Fox.

Fox Software (419) 874-0162 Ext. 320.
118 W. South Boundary ~ FAX: (419) 874-8678
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Steve Hui, President
Everex Systems, Inc.
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While the software was entertaining and
unusual, we found three areas worthy of
comment.

The first thing we noticed was the
flashy interface complete with startling
sound effects. In fact, the sounds bore an
uncanny resemblance to the sounds that
can be heard emanating from the com-
puter room when our sons are down there
playing.

The authors of the software seem to
have made the same mistake that a lot of

other authors make—that is, to confuse a
flashy interface with a user-friendly
interface.

While the screen layout was very good
and the exploding windows fit in very
well, the actual text was anything but
user-friendly, and the sound effects were
distracting, even annoying, in this con-
text. (Besides, we kept wondering wheth-
er they were lifted directly from the code
of some commercially available games.)

The second area we noted was the

ONLY FORTRON COMES
WITH ONE FULL YEAR
OF SERVICE. FREE.
ON-SITE.

NEAT, low 3" profile,
10, 12, 16, 20 MHZ

80386 File Server
16, 20, 25, 33 MHZ

DeskTop 286, 386
10,12, 16, 20 MHZ.

When you buy any Fortron 286 or 386-based IBM-Compatible, one full
year of service at your site is part of the package. Just call the service hot line,
and we'll take care of you from a network of 300 service locations throughout

the country.

Because we build our systems right here, you always know exactly who
to call for any kind of support you need. And you'll get it, Fast, with no

hidden cost.

Here's your chance to be your own PC dealer by dealing directly with
Fotm,muandwmgs,dm’sdtkrmDﬁmm
BT . To Order Call Toll Free
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thrust of the programs themselves. We
should be flattered that the Soviets think
that the general intellectual level of the
American public is so high, but the truth
is that the programs will have limited ap-
peal in the general market, aside from
the ivory-tower crowd.

Finally, we were interested in the So-
viets’ use of the English language. We
are impressed with their command of
English but surprised that they didn’t at
least go the additional step of hiring
someone to check spelling, syntax, and
idioms. While Americans put up with
manuals that are written in some oriental
language and then translated into English
because the hardware works, when the
use of the product itself is impaired be-
cause of the language problem, we doubt
Americans will be so tolerant.

Overall, we give the Soviets a good
grade for a first effort at competing in
the U.S. market, but we still don’t think
they’re here yet. We also doubt their
claim that, “Without any exaggeration,
the NeMo-Tec can be considered as an
example of the software technology of
the next decade—or even of the next
century.”

Chris Bidstrup
ldaho Falis, ID
Kent Howcroft
American Fork, UT

Intuition and Theory

I would like to add to R. N. Bracewell’s
terse dismissal (Letters, November
1988) of the point made in John C. Pola-
sek’s letter (August 1988). Polasek’s
point is born of good intuition and has
also been put forward by some of my col-
leagues in the past. This being the case, I
thought it might be useful to offer what
might constitute a reconciliation of intu-
ition with theory.

On the surface it would appear, from a
functional analysis point of view, that
the function set (cos(wt)+sin(wr)) does
not form a complete basis set, even for
real functions. In other words, the null
space of the Hartley mapping is by no
means empty, and while it is true that
neither of the basis functions represented
by the complex Fourier kernel is orthog-
onal to the *“cas” kernel, many functions
formed by linear combinations of them
seem to be. For example, one might ask,
What is the Hartley transform of the set
(cos(ur) —sin(ur)), which is orthogonal to
the “cas” kernel. . .oris it?

This valid question, on further exami-
nation, leads to a very simple reconcilia-
tion: The Hartley transform and its in-
verse are mapped into + frequency and

continued
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+ time. The “negative frequency” com-
ponent of the transform does contain the
information represented by the basis set
(cos(ut)—sin(ut)). That is, (cos(—wf)+
sin(—wt)) is identical to (cos(w?)—
sin(wr)). Thus, the seemingly missing,
orthogonal component of the Hartley
kernel is represented by the mapping into
a “negative frequency” range, with the
phase information preserved in the rela-
tive positive and negative components at
each frequency.

Though, in this case, you find an intu-
itive oversight, I think it illustrates the
importance of submitting a formal proof
to the acid test of good scientific intuition
and resolving any apparent contradic-
tions. All too often, only the reverse is
done.

Ron G. Walters
Cleveland, OH

No Coprocessor

In ‘“Floating-Point without a Copro-
cessor, Part 2” (October 1988), Rick
Grehan says to use Taylor-series expan-
sions for the implementation of the trigo-
nometric functions. I disagree. Taylor
functions have terrible convergence
when high decimal-point accuracy is de-
sired. Instead, I recommend the follow-
ing approximation for the sine function
(x is in radians):

Sin(x X 7/2) = c1x + c2x3 + €3x5 + c X7
+ csx®

where

¢, = + 1.5707 9631 847
c; = — 0.6459 6371 106
c; = 0.0796 8967 928
¢y = — 0.0046 7376 557
¢s = + 0.0001 5148 419

This approximation has an error of
+0.0000 0000 S, which translates into
eight-decimal-place accuracy. I coded
this function on my Apple Lisa and ob-
tained the comparison (f(x) is the ap-
proximation) in table 1.

For a very good list of function ap-
proximations, I recommend Approxima-
tions for Digital Computers by Cecil
Hastings Jr. (Princeton University Press,
1955).

David Craig
Wichita, KS

You are correct in that the Taylor-series
expansion I gave (actually, it should be
called a McLaurin series, since that’s the
term used for a Taylor series expanded
around x = 0) for sine(x) isn’t the best
for digital computer use. Though it might
be passable for some computations as
long as the argument is restricted to the
first quadrant, a truncated McLaurin
series with accuracy on the order of your
example’s 1078 would require two addi-
tional terms beyond the series I showed.
There are a number of techniques for
deriving an approximating polynomial’s
coefficients, ranging from least-squares
regression to minimax polynomial ap-
proximations. F. R. Ruckdeschel, in
BASIC Scientific Subroutines, Vol. 1

Table 1: Coefficients for sine(x) accurate to eight decimal places.

x f(x) Sin(x x x/2) Delta

0.000 0.00000000000 0.00000000000 0.000e+ O
0.200 0.30901699496 0.30901699437 -5.813e-10
0.400 0.58778525441 0.58778525229 -21173- 9
0.600 0.80901699004 0.80901699437 4.333e- 9
0.800 0.95105652100 0.95105651630 -4.707e- 9
1.000 1.00000000531 1.00000000000 -5310e- 9

Table 2: Power series approximation for sine(x) accurate to approximately
1074 over the range -x/2 < =x <= w/2.

Coefficient Value

C -0.166666666667 1334

Ca 0.00833333333809067

Cy -0.000198412715551283

Ca 0.0000027557589759762
Cs - 0.00000002507059876207
Ce 0.000000000164105986683
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(BYTE Books, McGraw-Hill, 1981) pre-
sents a least-squares analysis program
and uses it to generate an approximating
polynomial for sine(x) good to an accu-
racy of about 10~'%. The results are
shown in table 2. Keep in mind that,
when working with series approximations
like this, you should construct your algo-
rithm so that the higher-order terms are
accumulated into the result first so that
you avoid errors generated by adding
small numbers to large numbers.

Also, I don’t think your definition of
radians is quite right, since 1 radian is
57° and sine(w/2 radians) = 1.0.

—Rick Grehan

Impressive Workstation

Thanks for an interesting look at the
NeXT workstation. The system is im-
pressive in all respects except for the
slow access time of its primary storage
device. I wonder whether common sense
was overridden by the call of the wild, .
especially since Unix performance is di-
rectly related to disk performance.

I don’t wish to belittle the importance
of the new optical drive. The removable
high-capacity read/write optical disk is
truly revolutionary, particularly in its
implications for data backup and securi-
ty. A drive failure means that you could
swap out the bad hardware, slide in the
backup media, and boot back up, drasti-
cally cutting downtime. Sensitive data
can now be physically removed from the
system (not just erased) and locked up at
night. The 60-megabyte streaming tape
drive would no longer be the standard
backup device since the backup could be
from disk to disk. Sounds great.

I hope NeXT decides to give the mar-
ketplace a break and offer a more con-
ventional high-performance (5-millisec-
ond?) hard disk drive as the primary
drive. Nowhere is it written that you can-
not be radical and open-minded at the
same time.

Peter Matsunaga
Aiea, Hawaii

Where to NeXT?

Thank you for your complete report on
NeXT’s cube computer (‘“The NeXT
Computer” by Tom Thompson and Nick
Baran, November 1988). I am a com-
puter engineer at the University of Okla-
homa, and the machine sounded perfect
for me, so I immediately set out to buy
one.

I asked the people at our purchasing
office about the machine, and they said
they had not been contacted by NeXT
and would not carry the company’s ma-

continued
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chines unless approached. I could under-
stand that, so I called NeXT to get the
ball rolling. When I finally got a repre-
sentative, I told her that I was interested
in purchasing one of NeXT’s machines
but that the university’s purchasing
office had not yet been contacted. To my
dismay, the representative told me that
the university must contact NeXT to start
any student purchases. That was my first
catch-22.

NeXT’s purpose was to sell to univer-
sities and major research institutions.
Oklahoma University is a major univer-
sity, and I still can’t get a NeXT com-
puter. I asked NeXT if there was any
other way I could purchase its machine. |
was told that I could try purchasing one
from another university. Great! Except
the person I spoke with wouldn’t tell me
the name of any university that was sell-
ing NeXT machines. Another catch-22.

I started out really wanting this com-
puter. It still is an incredible piece of
hardware, but until NeXT changes its
policies, I would not recommend anyone
buying one.

Scott Fields
Norman, OK

One Year Later

In the April 1988 issue of BYTE, you
published a letter of mine suggesting the
use of the work by Michael F. Barnsley
and Alan D. Sloan (“A Better Way to
Compress Images,” January 1988) for
the compression of databases.

The method did indeed compress the
databases about 100 to ! in most cases.
However, Barnsley and Sloan’s method
is lousy, and as a result the data when de-
compressed was not exactly the same as
the data before decompression. How-
ever, the method did discover underlying
patterns in the data.

The discovery of these patterns al-
lowed the development of a better access
system to the data, sometimes increasing
access to connected pieces of data by 50
to 1. More important, it allowed the dis-
covery of connections within the data
structure that were not thought to exist.

The ability to discover connections
within a database does have interesting
implications for expert systems and ra-
tional database structures.

Robert McLaughlin
Arlington, VA

Buy the Book

I greatly appreciated Jerry Pournelle’s
generous comments in his December
1988 Computing at Chaos Manor about
our new book, LaserJet Unlimited, Edi-
tion I1. Unfortunately, although the

name of the publisher was listed, no city
or mailing address was included. For
those readers who would like to buy a
copy, it’s available for $24.95 plus $3
shipping from Peachpit Press, 1085
Keith Ave., Berkeley, CA 94708, (415)
527-8555.
Ted Nace
Berkeley, CA

An Orphan Variable

While discussing the creation of contour
plots in the computational statistics class
I’m teaching this semester, my class and
I tried to duplicate figure 1a in Paul D.
Bourke’s June 1987 article entitled “A
Contouring Subroutine.” The article
claims that the figure is a contour map of
the function

Sflx,y)=sin((x2+y?)'2)
.5
V(x+3.05)2+y?
=27 < x,y < 2.

When we were unsuccessful in produc-
ing a plot similar to the one in the article,
a careful inspection of its listing 2 re-
vealed the line

d(i, j) =SIN(r)+.5/ SQR((1x+3.05)"2
+iy"2)

Unfortunately, the variable iy is never
defined in the program (presumably
Bourke intended to type jy instead of iy).
This has the effect of leaving out the y? in
the second term of the function, which
has a drastic effect on the function. I do
not consider myself a programming pur-
ist, but an experience such as this goes a
long way toward making me want to use
languages that require all variables to be
declared before they can be used.
H. Joseph Newton
Professor of statistics
Texas A&M University

Time-slicing

I am writing with regard to Mark Mina-
si’s ““OS/2’s Multitasking Dashboard”
(OS/2 Notebook, November 1988). Min-
asi is unable to explain why background
processes get proportionately more CPU
time as the time slice is increased (table 3
in the article). As far as I can work out, it
is because when you increase the time
slice, the ration of maxwait to time-
slice decreases.

As an example, say there is one fore-
ground and one background process run-
ning with maxwait=1 (second) and
priority=dynamic. If the time slice is

continued
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set to 512 milliseconds, the foreground
process will get two time slices before
the background process receives a prior-
ity boost and runs a time slice. So the
processor is split 2 to 1. When the time
slice is increased to 1024 ms, the fore-
ground process will now get one time
slice before the background is boosted
and gets a time slice. Now the processor
is split 1 to 1. A similar thing will hap-
pen with more background processes. To
show the task switch overhead, both

timeslice and maxwait should be in-
creased in proportion.

An OS/2 problem that I have is with
IBM’s 3363 Optical WORM (write once,
read many times) drive. The application
that we at my university are developing
uses an IBM PS/2 Model 80 for imaging
work, and we required a removable mass
storage medium. Floppy disks have too
small a capacity (about five images). The
3363 is the only such device that IBM
supports for the PS/2 range. The trouble
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arises when you also try to use OS/2.
0S/2 does not support the 3363, and
IBM has no plans to release a device
driver for it (as far as I have been able to
find out). You cannot run the 3363 in the
DOS box because it is a direct-access de-
vice driver, and these have to be written
under OS/2 device driver rules.

IBM’s suggestion to me (after many
inquiries and much waiting) was to re-
boot the system into DOS after image ac-
quisition and back up the images from
the hard disk drive, then reboot back to
0S/2—hardly idiot-proof, and it doesn’t
let you browse through the 3363 drive
when using the system. Do you know of
any other Micro Channel removable
media that are large enough to hold many
images (256K bytes each) and have an
0S/2 device driver rather than”a DOS
driver? If there are no others, publicizing
this deficiency may at least shake Big
Blue up a bit.

Nathan Sidwell
Bristol, U.K.

The Akerman Function

Christopher Greaves (Letters, November
1988) challenges the readers of BYTE to
deliver to him the value of Acker-
man(5,5). The answer to this is simply
Ack(5,5).

More seriously, Ackerman'’s function
can be viewed as a definition of general-
ized arithmetic functions where the first
argument is constant (value 2), the other
has an offset of +3, and the value is off-
set by —3.

Thus, if op.. denotes function number
m, where op, is the successor function
(first argument ignored), op, is addition,
op, is multiplication, op; is the “power
of” function, and so on, then

Ack(m, n) = (20p. (n+3)) -3.
For the first four familiar functions:

Ack(0, n) = (20ps (n+3)) -3
=s(n+3)-3
=n+1

Ack(1, n) = (20p, (n+3)) -3
=(2+(n+3))-3
=2+n

Ack(2,n) = (2op.(n+3)) -3
= (2% (n+3)) -3
=2n+3

Ack(3,n) = (20ps (n+3)) -3
= 2u+3_3

For op, I'm not sure of the standard nota-
continued



DRAFIX CAD ULTRA" FINALLY FILLS AN
IMPORTANT GAP IN LOW-COST CAD.

CADAPULT ™ YOUR DRAWING INTO
LOTUS 1-2-3 OR DBASE.

Jratix introduces CAD fer the real world
Any CAD package lets you create drawings. New Drafix
CAD Uitea with CADapult is the first inexpensive CAD software
that :an wrn your drawings inkG usable database and spreadsheet
infornat-or
First, you can give every element in your drawing specific
attributes—a name, a part number, a price, for example. Then
with [ il more than a push of a button, you car convert the
Gaia intc a spreadsheet, move it into a database or insert it into
youi drawing
iddenty your concept tecomes a bill of materials, a com
ponent oricing list, an order foim, a job estimate
“SIMPLE TO LEARN AND EXTREMELY EASY TO USE.”
—PC Week
ier CAD software to use With Drafix
3il wt te menus are or n all of the time——there’s nothing
nemiorize! In minute: reale sketches and drawings natu
rallv ared effortlessly — drawings that would re3uire weeks of train
pcn ther CAD systems

%Z]NG POWER AND SOPHISTICATION FOR ONLY

You'll never find an

All of the arawing, designing and editing functions

Drafix CAD

demasided by archilects, er.gineers, dratters, contractors aed oher
serios (:AD users are inciuded
= Create your own symbel libraries with attributes or use
our pre-attributec, predrawn symbols supplied witn the
iackage
» [raw lines, arcs, oolygnns splines and bezier curves wi
freehand sketch
« Access our full complement of ilem and grid snaps for
superior accuracy
» Use our powerfuy 4nd fiexivie automatic dimensioning sys
«©m and crosshaiching anc solid fill for complex drawngs
+ Take advantage of dunctior: key macros for even greater
performance
» Jse the revolutianary warel processing window for adaing
and editing lext ' drawings
Pius much, muck more
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EVERYTHING YOU NEED IN A SINGLE PACKAGE.

Other ww-+0st packages recuir expensive add-onmodules
There's nothing missing from Drafix CAD Ultra Far no era cost
you get
DotPloter™ for high resolution Dot and Laser Frinter
output
Gereral Symbols Library of 450 pre-drawn objegts
CABapult exchange utiity
HPGL compatability withs deskiop puthishing
programs and a full range ¢f pen plofers

CALL US TODAY.

For the name of your neare:t Drafix dealer, call us loday
al 1-800-231-6574. .

Ask ahout Drafix 3D Medeler and Drafix CAD
Report (00!

FORESIGHT RESOURCES CORP.
10725 Ampassador Dr
Kansas Cits, MO 64153
816-891-1040
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SAVE MONEYON
SOFIWARE )

CALL OR WRITE FOR OUR COMPLETE
SOFTWARE CATALOG

GAMES
1- ARCADE GAMES:

fasthie Bl;gg PacMan Frogger CGA
C#13 PINBALL GAMES |:
Y«i-qmlw Pinball Wizard Ran CGA
C#26 - COMPUTER SOLITAIRE
Klondike Spider and Cantield CGA
C#31 - SCRABBLE
Just ke the board game! CGA reqd
C#32- JEOPARDY!
The famous TV game comes 10 the PC' CGA

MC# 1. MONO ARCADE GAMES.

PitFall. Bugs' Pac-Man Starship
MC#15 - LOVEFIRE

Romance Text adventure Where will love lead”
MC#22 - SLEUTH

A murdar has been committed and you solve It
MCwa3 -

Graat baseball smutation lor mano sets

CLIPART GRAPHICS

GR#3 - FIRST PUBLISHER CLIP ART (3 DISKS) Over 50 pox images

Gi INTSHOP GRAPHICS |. 3 add | ibranes lor PotShop pgm

INTSHOP GRAPHICS 11: 500 images o PrtShop Pgm
INTMASTER GRAPHICS |: 3 libranes for PrtMastet pgm

m&s‘[ﬁl‘ GRAPHICS Il (2 DISKS) 500 images for

GRe#28 - Vﬁ!‘UM_C_UP ARTY (5 DISK SET) A collection of chp an
with office/business subjects for Ventura Publisher 3000P)

CL#15 - VENTURA PUBLISHER TUTOR Excellent tutor with utiities!
GR#32A/8 - WORDPERFECT 5.0 ART SET #1 - 4 DISKS Ormate
A phabets of the 12th and 15th century PCC forrmat a1 3000P!
GR32C/0 - WORDPERFECT 5.0 ART SET #2 - LDISKs 24 basic
IcON4/26 decoratve medalions. PCC format  3000P!

GRI2E/R - WORDPERFECT 5.0 ART SET #3 - 4 DISKS Assonment
of 370 images in PCC format

EDUCATION
ED#IC - AMY'S FIRST PRIMER: 6 wondertul Kinderganten programs
on arthmetic. spelling, color and shape recognition CGA reqd
ED#3E - PLAY ‘N’ LEARN: Alphabet game for 18 months & up plus 6
more pre-school games  CGA read
EO#3G - ELEMENTARY ED; Add. Subtract Dwvide, Multiply Kid's
Giant Leftet WordProcessor, Funnels & Buckets Math Arcade Game
ED!L&IDJ.SM‘F Hangman Word Game. Masaic design game.
-na Gallery game CGA reqd

I, WordMap, Geochron, States & Capaal

TLAS | T) Instant reference to
geographic statistics CGA, 2 foppy dmes eqd
ED#6 - BOOK REPORT & 1001 TOPICS Heips students pick 10pics
4nd o thest book reports
ED# 14D - HIGHSCHOOL VOCABULARY: Multipie choice word drills
with re. testing on mussed words and detafed defintons.
ED#22 - PﬁﬁCN.C!lL!.!S_IL!M Tng/Algetra for Calc 1 & Bus Calc
ED#32 - PROFESSOR WEISSMAN'S ALGEBAA TUTOR 15
mmqv.nm pmqmms. 1each algebra with full gaplanations, tests, etc
ED#5 - NATIONAL GEQGRAPHIC INDEX For 1957 to 1887
ED# 34 - XY-SEE (2 DISK SET) Interactve algebratng geametny tutos
W(N THESAUR V3 5  Exceflent on line. sasy to use Thesaurus

EGAPROGRAMS

EG!,!C;,EGRQAME} #3. EGA Scrabble. EGA Aido, EGA Checkers

EG#1D - EGA TREK Intergalactic St Trek game for EGA

EG#1F - ADVENTURES OF CAPTAIN COMIC Live graptucs EGA

EGQ 1H - EGA CHESS High res 3. dimensional chess game lor EGA
EG#3H - EGA NAGEL ART DEMQ Sophisticatint At deco style demo

EG# 1K - EGA BLACKJACK) Excoflent playing lor EGAVGA

PERSONALFINANCE

PFa\ . AM TAX ‘88 Complete tax preparation for 1040 and all
Schedules (A thru SE1 Prints forms acceptable 1o the IRS

PE#26 - CHECKBOOK ASSISTANT Maintams personal chocking
and credit cand accounts

Ba 114 - PROPMAN (2 DISK SET) Comprehensive rental propery
management accounting & reporting system Hard Disk req @

SPECIALINTEREST

WPp1 - PC-WRITE v3.02 (3 DISK SET) Excelient word processor
with spell check math & foreign characters. column formatting. and
more  Over 300 enhancements have been made since v2 71!

Si#27 TRAVEL DISTANCES Calculates travel in U S or World

Si#9) BROTHERS KEEPER (2 DISK SET) Geneslogy dalabase
o UCes Anceston descendant frrly teponts & bree chans. more
SI#3B - ACE (2 DISK SET) Complete on screen guide 10 the night
shy performs astronomical calculahons. generates chants otc CGA
Si#72 - PROCON FORTUNE Comprohensve astrology and
numerology program provides porsonakty analysa and maore

OR#s BOOK MINDER Complete book cataloging system for you
personal kbrary

UTILITIES
UT#1 - AUTOMENU va.5 Excollont hard disk menu organizer with
mouse support
UT#6 - SCREEN UTILITIES Emudate CGA on mono systéms screen
blankers and much more
UT#20 - SECURITY UTILITIES BombSquad Check 4 Bombs. and
other programa to protect your system from Viruses
UT#26 - DISKETTE LABEL Saveral program that create labels with
flespecs tor 525 and 15 diskettes

UT#27 - LASER SOFTFONTS | (2 DISK SET) - Otd English Script
Hetvetica italic. and many more for HPLJ 1|

UT#36 - LASER SOFTFONTS Il (2 DISK SET) - Large collection of
Times Roman, Centrum, Helvenc in 30-60 point

US TOLL FREE ORDER LINE. 1-800-548-7360
CALIFORNIA TOLL-FREE ORDER LINE 800 828-8933

SEND MAIL ORDERS TO;
PASOFTWAREHOUSE
200 VALLEY DRIVE - #50
BRISBANE, CA. 94005
418 408-5150

Total # of Disks
CA Res Sales Tax
Ship 7 Handling
Totat Enclosed
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tion, but I think Donald Knuth has used
11; that is,

xop,y =xT1Ty,
where xT Ty is partially defined by

xt12 = x*,
xtty = xt&Irm,

The function ops is defined in the same
way in terms of op,; that is, the general
relationship is

xop,y=x+y,
X OPm2 = X OPpy X,
X OPm Y = X OPm- (x OPpm (y — 1)),

for m>1. An alternative answer, in
terms of the more familiar arithmetic
functions, is therefore

Ack(5, 5) = (2ops (5+3)) -3
= (2o0ps8) -3

but that would be a matter of taste.

It is worth noting that this number is so
large that, for example, conversion to
binary form is impossible.

AIf P. Steinbach
Ringstad, Norway

Kludge Reduction Exercises

Recently, I wrote a parsing function that
would accept up to eight filenames from
within my program, storing each file-
name within an array of a string (i.e.,
Array [1..8] of string). I opened the
files ( {$I—} ) and examined them to
see if they existed. I tossed out incorrect
filenames. I processed the remaining
files and gave the processed files new
names ending in .FIL to indicate that

Listing 1: Reader Baich’s
Sfunction to remove all multiple
separators from the input string.

Function DoubleCheck(S:String;
C:Char):String;
Begin
Repeat
S := Before(S,C+C)
+ C + After(S,C+C);
Until After(S,C+C) = '';
DoubleCheck := S;
End;

Example One

Readln(Tmpstr);
Tmpstr := DoubleCheck(Tmpstr,’ ');

they had been “filtered.” T won’t show
anyone the kludge I came up with, but
with Dick Pountain’s Before() and
After() from ““Untangling Pascal
Strings” (December 1988), the whole
mess reduced to only a few lines of code.
Although, as Pountain correctly
states, the Turbo Val() function is
happy accepting leading blanks, the
same is not true when assigning file-
names for Reset() and Rewrite(). For
example, opening the file” IN.DAT’ is
not the same as opening 'IN.DAT’. If a
user decides to separate the files by two
or more spaces, the After() function no
longer works as desired. Instead of call-
ing Noblanks() for each filename with-
in my string array, I added another func-
tion, DoubleCheck( ). This function (see
listing 1) need only be called once to re-
move all multiple separators from the in-
put string.
S. Balch
Lucan, Ontario, Canada

ASK BYTE

Disappointing Hard Drive
I wonder if you could advise me on avail-
able hard disk drive upgrades for my IBM
PS/2 Model 50, which came with a dis-
appointing CMS 20-megabyte 80-milli-
second unit using an ST506 interface.
Antony Perakis
New York, NY

Unfortunately, independent companies
have yet to penetrate the Micro Channel
market. This is no accident. IBM has
made it difficult for other vendors to sup-
port Micro Channel applications. The
Model 50, in particular, causes difficul-
ties for developers. The IBM BIOS sup-
ports only 17 sectors per track. Vendors
cannot of fer high-performance interfaces
like run length limited or ESDI. They
would either have to convince customers
to throw out the IBM BIOS, or they would
have to integrate a BIOS chip on the con-
troller board. Since the market is limited
to those Model 50 users who wish to up-
grade from the included hard disk drive,
it'’s a lot to ask of a vendor. Unlike the
Model 60, which offers an extended
CMOS RAM where developers have a
window for modifications, the Model 50
offers no such luxury.
As of this writing, Adaptec is sampling
a SCSI Micro Channel host adapter for
OEMSs. This product would not only pro-
vide an interface for hard disk drives, but
it could also be used to add printers,
continued
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APPLE AND OOPS.
A PEACH OF A PAIR.

Romeo and Juliette. Lucy and Desi. Fred and
Wilma. Sometimes couples just seem made for
each other. And now when you put Smalitalk/V
and your Macintosh together you’ve got a
marriage made in heaven.

Object Oriented Programming was
made for Macintosh. Smalltalk/V Mac lets
you develop Mac applications easier than ever
before using the prototype style that Smalltalk
is famous for. You also get push-button debug-
ging; multi-processing; complete Toolbox
access; MultiFinder compatibility; a rich class
library; and a bushel basket of Smalltalk
source code. All in our high-performance 32-
bit architecture.

Interestingly enough, Macintosh was
made for oops. Much of the unique hardware
and interface design in Mac development

Circle 78 on Reader Service Card

came directly from Smalltalk research. This is
no casual aftair.

Love, it is written, is not selfish or
arrogant. So when you become passionately
involved with Smalltalk/V Mac, your work
is fully compatible with Smalltalk/V on IBM
PCs (and clones) operating with DOS, 0S/2
and Presentation Manager.

The new Smalltalk/V Mac sells for
a peachy $199.95 and comes with our no-
questions-asked 60 day money-back guarantee.

If your dealer isn’t into oops, order
toll free, 1-800-922-8255. Or write to; Digitalk,
Inc., 9841 Airport Blvd., Los Angeles, CA
90045. Smalltalk/V and Apple. Now
there;sl.an
appealing
couple. smalltalk/ v MaC
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The original AnthroCart. Mobile.
Incredibly strong. So many ways to solve
your space and equipment problems.
Choose different sizes. Move
shelves around. Add space saving
options.
AnthroCart. Welldesigned
Technology Furniture.

Look for our name.

AnthroCart’

Call us for more informatien: 800-325-384 1

I‘p.

)

E |
: \ut'nl'vxzsnpi

Made in U S.A Anthro

All steel frame construction 8
Easily holds up to 150 Ibs. Technology Furniture*

3221 N.W. Yeon St.

Portland, OR 97210

503-241-7113
ANTHRO reiex 940103
AntheaSirt acd Teehnotugy Furmiure are

e ered tradgemmrks of Aathr
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tapes, or scanners. Another produci
might ler you hook 1o a network system
through the SCSI port. Other Micro
Channel products should be uppearing
soon, but they have been slow in coming.
IBM does offer an upgrade path for your
Model 50°s hard disk drive: a 27-ms, 60-
megabyre hard drive for $1695.—S. A.

Monochrome EGA

There are several expensive multiscan
monochrome monitors that can be used
with a conventional EGA card. Are there
any low-cost monochrome EGA moni-
tors?

Do special EGA cards that are capable
of gray-scale shading on TTL monitors
offer a good-quality display? Do they
suffer from flicker, partial screen dis-
play, or distorted aspect ratio on any
EGA modes?

Victor G. Apter
Buffalo, NY

| EGA supports modes for monochrome

display of both rexi and graphics. There-
Jore, you have a wide variety of low-cost
monochrome monitors ro choose from. I
prefer the 14-inch models with a flat-
tened screen. The September 1988 BYTE
lists (in “Moniror Makers’’) conract in-
SJormation for the companies that manu-
Jacture such monitors.

I really like the outpur of gray-scale
monitors, particularly the NEC Mulri-
sync GS (see “‘Review Update,” Septem-
ber 1988 BYTE). The GS will accepr TTL
or analog video inpur and is compatible
with a wide variety of video adapter
cards. Our equipment did pick up exces-
sive jitrer, but the display is easier on the
eves than a no-frills TTL monochrome
adapter and monitor. Not only is the
gray-scale display visually appealing,
but it adds functionality to programs that
use color menus or extensive graphics.
The monitor sells for under $300.—S. A.

From VIC to PC

In 1983, V. J. Georgiou, Ph.D., pub-
lished the VIC-20 Interfacing Blue Book.
It contained information on programs
and inexpensive hardware for connecting
resistance and capacitance meters and a
few other nice peripherals. The one I
found most interesting was the digital
thermometer. It used a 555 timer, a few
resistors, capacitors, and a thermistor.
The book included the wiring diagram

| and programs to operate the thermom-

eter. Even the Radio Shack part numbers

were included.
Well, my VIC-20 is gathering dust
somewhere in my basement, but I would
continued

Circle 35 on Reader Service Card —




Take the #1
diskette for a
test drive.

Pass it around. BASF
5.25" diskettes have been
independently rated #1in
performance in test after
test.Error-free performance
warranted for life accents
the BASF commitment

to technological leadership
and business solutions.Call
800-343-4600 for details
and the name of your near-
est supplier.

Depend onit.

© BASF
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Never buy another ribbon!
with Macinker"

over 100,000 sold

Universal Cartridge Macinker $68.50

Eliminate expensive fabric ribbon replacement with the famous Maclnker. The
Universal Cartridge Maclnker ($68.50) will re-ink most cartridges with the appro-
priate adapter. The Universal Spool Maclnker will re-ink all spools. Operation is
very simple & automatic. Qur extra dark, lubricated ink yields better than new
printout quality and its cooling effect extends print-head life. New ink dispenser
ensures precise ink metering. Average number of re-inkings/cartridge is 60-100 at
an average cost of 5 cents/re-inking. We also have dedicated Maclinkers for spe-
cial cartridges. All Maclnkers, with appropriate Multicolor Adapter can re-ink muiti-
color cartridges (2 or 4 colors). Or use your Maclnker to re-ink in 10 different col-
ors: red, green, blue, yellow, purple, brown, orange, gold and silver. Our Cus-
tomers range from individuals to Fortune 500 Corporations. In 1982 we pioneered
re-inking technology and are dedicated to its development. We have a complete
range of accessories, heat-transfer re-inking adapters, special inks and cartridges.

Imagewriter or Epson Macinker $42-00

Universal Cartridge Macinker 68.50 it

Multicolor Adaptor (specify printer)........... 40.00 Call for free catalog
Imagewriter I/l Macinker model 234 IM.....42.00 Special Offer
Epson Macinker model 271EP..................... 42.00 | | " i nd
Universal Spool Macinker ................eeceess G880 L e o o g eder w300,
Heat Transfer Adaptor 40.00 {5/ free key-beeper & ﬂzsh“gm comb.

Extra Ink bottle.......... 3.00 pint................. 18.50 !nation for orders >$100.00.
All Macinkers delivered with bottle of ink, ink meter, reservoir, { g,y the Universal Cartridge & the Uni-

versal Spool at the same time and get
the second unit for $50.00

reservoir cover.. Black, uninked, colored, special cartridges
available. Best ribbon quality at lowest costs.
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New! FAX/MODEM, PC or MAC =

the World at your fingertips

It's a state of the art, high speed fax and a
2400 baud 100% Hayes™ compatible mo-
dem. LightFax™ 9624 turns your PC into a
owerful world communication machine at a
ower cost than a standard fax. Powerful soft-
ware offers sophisticated capabilities not
Lound on standard fax rr:jachines, including
ocument composition editing, file storage,
LightFax 9624 external $749.00 name card data management, scheduled
sending (when the phone rates are cheaper),
broadcasting (sending documents to multiple addresses), line queuing (sending
multiple files), journal review of fax traffic and much more. LightFax 9624 features
BACKGROUND OPERATION (you don't have to quit your application to receive
a fax). With optional LightScan 200 dpi or 400 dpi scanners you can scan your
document into your computer, for fax transmission or for use with a paint program.
Click the mouse and your LightFax 9624 becomes a 2400 baud modem, 100%
Hayes™ compatible (Bell & CCIT). Overseas customers, please specify country
to receive proper LightFax 9624 version and power supply.

PC 0 dpi scarwer (PC)..ccoveeenen 273.00

LightSpeed 9624 external.....749.00 acintos

LightSpeed 9624 internal ....699.00  LightSpeed 9624 external.....749.00

windows~ 2900 2 d’?l Slc:nl:‘eAl'cllﬂe?; ........... 499.00
™ ncludes ntertace

;ﬂggrgsrgcaﬁg?rpatmouse13388 Mac switch for scanner........... 65.00

Satisfaction or 30 day refund on all products - Immediate shipment - Major credit cards

Computer Friends, Inc.  Order Toll Free 1-800-547-3303

14250 NW Science Park Dr. in Oregon (503)626-2291
Portland OR 97229 fax (503)643-5379 telex 4949559 CF
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still like to run some time-versus-tem-
perature programs. I currently own an
IBM PC XT clone, and I seem to remem-
ber a “Blue Book" for the PCs, but I have
been unable to find such a publication. I
have even started to plow through some
books on the 8088 processor, but nothing
there seems to be leading me toward my
thermistor circuit. I realize I could buy a
$300-t0-$1000 add-on system to read
temperatures into data files, but I don't
require that level of sophistication. Do
you know of any publications that might
help?
Wayne A. Holmes
Monroe, CT

I've found two references that should
help you.

Interfacing Your Microcomputer to
Virtually Anything by Joseph J. Carr
(TAB Books, Blue Ridge Summit, PA:
1984) is not only a source of useful cir-
cuits, it’s a good introduction to linear
(analog) circuits.

Handbook of Software and Hardware
Interfacing for IBM PCs by Jeffrey P.
Royer (Prentice-Hall, Englewood Cliffs,
NJ: 1987) should tell you how to put to-
gether your own interface boards for the
PC and—most important—how programs
can communicate with the interface.

—R. G.

A Problem Solved

Regarding Lee Rose’s letter (January
Ask BYTE), there is a very viable solu-
tion to his problem of running IBM PC
AT and Apple programs on the same ma-
chine. An Apple Ile or IIGS with Ap-
plied Engineering’s PC Transporter card
will provide most of the compatibility he
is looking for. This card is available in a
768K-byte (Apple mode)/640K-byte
(IBM mode) configuration. The CPU is
a high-performance 16-bit V-30 micro-
processor operating at 7.16 MHz. An
8087-2 math coprocessor slot (with an 8-
MHz clock rate) is included.

I have used this card on my IIGS for
some time now, and I bave found the
product easy to use and 100 percent com-
patible with MS-DOS 3.3, GWBASIC,
dBASE II Plus, WordPerfect, Frame-
work II, and Microsoft Windows appli-
cations. Also, I have easily converted
Macintosh files to the IIGS using a
modem. This setup, while not as inex-
pensive as an IBM clone, offers medium-
priced compatibility with all three major
formats—hard to beat!

Dene R. Francis
Charleston, SC

Thanks for the information.—R. G. @

~



IF YOU LIKED OUR AD,
YOU'LL LOVE THE BOOK.

On the front gatefold of this

magazine, you’ll find a 4-page

like what you see, we have a 28-
page catalog you’ll like even
ad about our 386™ systems, 286 more. Just send the card below,
and we'll send you a free copy.

DYAMB Or call (800) 426-5150. In
SR ;o 4, call (800) 387-5752.

CORPORATION
©1988 DELL COMPUTER CORPORATION. 386 is a trademark of Intel Corporation.

systems, laser printers, and low

direct-from-the-manufac-

turer prices. And if you

GET OUR FREE 28-PAGE CATALOG

oF DeLL COMPUTER SYSTEMS.
This new catalog is the best place to shop for high perform-
ance 386 and 286 systems. We also offer a full line of soft-
ware, peripherals, enhancement products, and networking
solutions. Just send this card, and we'll send you a copy.

GET OUR FREE 28-PAGE CATALOG

oF DELL COMPUTER SYSTEMS.
This new catalog is the best place to shop for high perform-
ance 386 and 286 systems. We also offer a full line of soft-
ware, peripherals, enhancement products, and networking
solutions. Just send this card, and well send you a copy.

Name:

Title:

Company:

Address:

City: State: Zip:

Phone:

[Please have a Dell representative call me.

1. Are you a (select one):
A O End user

B OO Consultant

C O Reseller

D O Corporate Purchaser
E 0O DP/MIS Manager

2. Which products are
you most interested in?

A [0 286 architecture

B [J 386 architecture

3. Are you interested in
computer products for:

A OHome

B [J Business

[ ADCODESIEDY |

4. How many PCs do you
have installed now?

AO110

B 01120

C OOver21

5. How many PCs do you (your
company) plan to purchase
in the next twelve months?

A 110

B [J11-20

COOver21

6. Is your requirement:
A O Immediate

B [J1-3 Months

C O Over 3 Months
D Olnfo only
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(IPlease have a Dell representative call me.

1. Are you a (select one):
A O End user

B O Consultant

C O Reseller

D O Corporate Purchaser
E 00 DP/MIS Manager

2. Which products are
you most interested in?

A [0 286 architecture

B [J 386 architecture

3. Are you interested in
computer products for:

A OHome

B [J Business

[ ADCODESIEDY |

4. How many PCs do you
have installed now?

AO110

B OJ11-20

C OOver21

5. How many PCs do you (your
company) plan to purchase
in the next twelve months?

AO110

B (J11-20

C OOver21

6. Is your requirement:
A O Immediate

B O 1-3 Months

C O Over 3 Months
D O Info only
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CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

Don’t Knock Unix

This letter is a rather long flame engen-
dered by your comments on Unix, which
are summarized, I believe, by the follow-
ing quote from your September 1988
Computing at Chaos Manor:

“This whole situation puzzles me. I've
had a dozen people try to explain why
you can’t simply fire up Unix and use it
as the master operating system to run
multiple DOS programs, and the usual
answer is, ‘You can, but nobody’s done
it." None of them can answer the next
question,” which you asked in the previ-
ous paragraph and which follows.

“Of course, I can also run standard
Unix programs, but why bother? All the
Unix programs that do the things I want
to do have been pretty small potatoes
compared to what’s available on DOS.”

Your comments are arrogant and non-
sensical, and as a result, your readers
might be deprived of the opportunities
afforded by Unix.

To answer your first question, try out
the Sun Microsystems 386i. Multiple
DOS tasks can be run effortlessly or op-
tionally menu-driven in a Unix environ-
ment. The cost for the mind-boggling ca-
pabilities of the 386i is about what you
would pay for one of the more familiar
80386 systems with comparable hard-
ware, with or without Unix.

The answer to your next question,
“Why bother?,"” is necessarily more per-
sonal. Like you, I have a single-user sys-
tem, a lowly 80286. Like you, I write as
part of my living. Unlike you, I run Unix
and would not touch DOS. Why do we
differ? I imagine because we want differ-
ent functions from the computer. For ex-
ample, when [ write, I must have copious
references that are absolutely accurate,
inserted with text citation styles that dif-
fer widely between publishers.

Under Unix, it is easy to take refer-
ences from a commercial database with
any format and incorporate them into a
paper with any citation style and any bib-
liographic style. The programs that you
link together to do this are part of the
standard Unix operating system or in the
public domain.

Under DOS, there are commercial
programs to handle reference database
reformatting, citation insertion, and ref-
erences. But they are indeed overpriced
and not flexible enough to satisfy the bi-
zarrely idiosyncratic requests of scien-
tific publishers.

The widely used DOS word processing
programs that you appear to favor, such
as WordPerfect, have been or are an-
nounced as being ported to Unix. Per-
haps the reason you haven’t seen them is
that the Unix user typically does not like
them. But they are indeed available. As
for myself, there’s no way that I would
ever return to WordStar, which I used
from the late 1970s through the mid-
1980s.

Unix is an extremely comfortable
computing environment. As evidence,
consider the number of people you know
who have voluntarily shifted from Unix
to DOS, compared with the number who
have become Unix users. You can easily
tailor Unix to your wants. The standard
Unix tools are renowned for their power
and variety.

You may not need a multiuser, multi-
tasking system, but it sure is nice, even
for a “‘single user” like myself. Not
everyone has the same needs and prefer-
ences. But I imagine that among your
readers there are also some, perhaps
many, who have needs like mine or for
other reasons would be better satisfied by
Unix than by DOS. Give them correct in-
formation, and after that let them decide
for themselves.

John Rupley
Tucson, AZ

Thank you for your kind words.
I am well aware that the Sun worksta-
tions can do wonderful things, indeed, I
continued
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The fastest way lo creale

powerful programs
with Turbo Pascal

Blaise Computing, manufacturer
of function libraries that offer
easy-to-use solutions to your pro-
gramming needs, introduces:

POWER TOOLS PLUS/5.0—$149
—completely integrated and lightning-fast routines
to help yow

@ Add moving bar pull-down menus and windows to your user
interfaces; NEW! ® Generate context sensitive help
screens; NEW! @ Add easy-to-use date and time conversion
routines; NEW! @ Let users choose from window
oriented pick lists; NEW! @ Create and access “huge”
data structures; NEW? @ Use multiple-line edit fields with fully
configurable edit keys; NEW! @ Speed up your sorting
with flexible in-memory sort routines; NEW/
® Add EMS support; NEW! @ Write TSRs and ISRs easily;
@ Control DOS memory allocation;

@ Create powerful programs in Turbo Pascal 4.0 & 50!
Turbo C TOOLS/2.0—$149

—tight, fast, high quality functions to help yow:
@ Add easy-to-use mouse support for windows and menus; NEW!
@ Quickly include virtual windows and menus; NEW!

@ Integrate your windows and menus with Turbo CS text
windows. NEW? @ Create context-sensitive help screens; NEW!
©® Provide multiple-line edit fields with fully configurable
edit keys; NEW! ® Use keyboard and video services
(including enhanced keyboard and VGA ), NEW!

@ Write TSRs and [SRs easily; @ Create powerful programs

inTurbo C 10, L5and 20!
FREE with these products!
Source code, complete sample programs, a compre

hensive reference manual with extensive examples, the
Norton Guides Instant Access Program, and an online
database. We also offer free technical support and a
bulletin board system dedicated to technical issues.

Unleash your programming potential!

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 €
and Paseal.

Put Blaise tools to the test!

If at any time during the first 30 days vou are not
completely satisfied with their speed and flexibility,
we'll refund your money.

Call 800-333-8087 today!

BLAISE COMPUTING INC.
2560 Ninth St., Suite 316, Berkeley, CA 84710, (415) 5405441
FAX: 415-540-1938

Turbo Cand Turba
Pascal are trade
marks of Borland

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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THINK

Phar Lap
Virtual Memory Manager.

It will let you write applications up to 5, 10, 15 megabytes or more
for any 386 PC running MS-DOS* Forget about RAM limitations.
Your application can run on a machine with as little as 1 or 2 mega-
bytes of memory.

Only Phar Lap 3861VMM?* gives you demand-paged virtual memory capa-
bility so you can write mainframe-sized applications for the PC. Applications
your customers can run on their 386 PCs now with no additional memory. No
kidding. All you need is 386|VMM and our family of 386 development tools.
Existing programs developed with our 386IDOS-Extender can be easily
expanded with 386IVMM too.

Our tools let you take full advantage of the 386 protected mode architec-
ture. Break the DOS 640K limit in the language of your choice; C, Fortran,
Pascal, or Assembler.

For fast compact code, use 386|ASM, our 80386 assembler that’s upwardly
compatible with the MASM* 8086 assembler. Existing DOS and mainframe
applications written in a high level language are easily ported by recompiling.
And 386ILINK, our 32-bit native mode linker, puts it all together.

Debugging is made easy too. With our 386 symbolic debugger you can
debug applications written in assembler or any high level language. Best of all,
with Phar Lap's 386IDOS-Extender* you can run your native mode program
on any 386-based PC running MS-DOS. And you have full access to DOS
system services through INT 21.

NO COMPATIBILITY PROBLEMS

Phar Lap’s tools are compatible
with the industry’s leading systems:
DESKPRO 386* IBM Model 70/80%
386 clones and accelerator boards.
Not only will your new applications
be compatible with the leading
systems, they’ll run alongside all
other DOS applications.

NO ROYALTY PAYMENTS

Once your 386 application is complete,
all you pay is a low one-time fee to license
386IDOS-Extender for redistribution.

386IVMM is also developer friendly.
Call to find out about our flexible run-
time pricing.

You can unlock the entire DOS market
now. Don’t wait for OS/3.

$495  386IASM/LINK-Package includes 386 assembler, linker, MINIBUG
debugger and the developer version of 386IDOS-Extender

$895 MetaWare 80386 High C* compiler

$595 MicroWay NDP Fortran-386* compiler 4

$195 386IDEBUG symbolic debugger /

$295  386/VMM - developer version of the
Phar Lap Virtual Memory Manager

(617) 661-1510
PHAR LAP SOFTWARE, INC.
60 Aberdeen Avenue, Cambridge, MA 02138
Fax: (617) 876-2972
“THE 80386 SOFTWARE EXPERTS”

Phar Lap and 3861DOS-Extender and 3861VMM are trademarks of Phar Lap Software, Inc. MS-DOS and MASM are refislnrd trademarks
of Microsoft Corp. DESKPRO 386 is a trademark of Compaq Corp. NDP Fortran- 386 is a trademark of MicroWay, Inc {ighC and
Prohaionll Pascal arc tradk ks of MetaWare I d lB’Ki Model 70/80 1s a trademark

of 1BM Corp.
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think I wrote at length about some of the
work one of my friends did at Bellevue
Hospital using a Sun. However, I haven't
tried a Sun386i myself because I don’t
have one and because, up to now, those
big Sun workstations have been well be-
yond the financial limits I generally im-
pose on equipment I'll write abour. 1
don’t write about VAXes for the same
reason.

Your statements about the 386i with
Unix being about what you'd pay for
“one of the more familiar 80386 systems
with comparable hardware” is true only
in the sense that you can load up any-
thing. My Big Cheetah with everything
aboard has a list price of only about
$10,000. If I added Unix software, which
is very expensive, that price would cer-
tainly rise.

Finally, your letter is typical of those I
get. ""Unix is wonderful, and I'm using it
right now, and I can do all these terrific
things.” Fine, say I, and I invite Unix ex-
perts 1o come over here and set something
up on one of my machines—and I have a
lot of them.

The result so far has been a lot of good
excuses. I have nothing against Unix, but
I will not change my rules, which are that
I write about what I'm using and that
what I use has to work on equipment here
at Chaos Manor and get done the jobs 1
have to do, such as writing books and
columns and doing my taxes.

I'm glad you’re happy with your sys-
tem and that you like to grep and urk.

—Jerry

Exploit the Space Bar
Dear Jerry,

Recently, you’ve been trying to get us
to use better keyboards. I have long won-
dered why designers haven’t made better
use of the space bar.

When there are 100 keys on a board for
eight fingers, why is there one bar for
two thumbs? In the search for more func-
tions, why can’t the bar be split in two—
the right half for the right thumb, the left
for the left thumb?

I’m all thumbs, but I bet I could train
my right thumb to strike the right bar to
move the cursor forward and my left
thumb to strike the left bar to backspace.

Please put this suggestion in the public
domain before someone claims ‘“‘look
and feel.”

James T. Oitzinger
Houston, TX

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.—Jerry @



Choosing the Right
Database Developmer

db_VISTA IlI' Delivers High Performance

With No Hidden Costs.

For database applications devel-
opment, you want a system with
performance, portability, and full
functionality at a competitive
price. But there’s more to it than
that. The long term costs assoc-
iated with extended development
schedules, frequent maintenance,
excessive royalties, or the inability
to handle complex data relation-
ships are often overlooked. These
hidden costs can be quite a shock
after you have made a commit-
ment and are midway through
application development, or
worse yet, in production.

With db_VISTA III from Raima,
there are no surprises. It provides
powerful database capability with
tremendous overall cost savings.
The heart of the system is
db_VISTA, a high performance
DBMS that uses B-tree indexing
and the network database model
file structure to minimize over-
head and provide fast data access.
Our SQL-based db_QUERY
provides a relational view of the
network structure, without sacri-
ficing performance. And
db_REVISE lets you easily
redesign your database. The
entire db_VISTA Il system is
fault tolerant and complete source
code is available.

db_VISTA Il delivers
continuous high performance

Relational +
DBMS

d)_VI{I'A m

Access time

Database size

db_VISTA Il provides
consistent development schedules

Relational »
DBMS da.VI{I'A n

Development tinse

Design complexity

db_VISTA: High Performance DBMS
Multi-user

Fast data access: B-tree indexing, network
database model, virtual memory disk caching
Multiple Database Access

Referential integrity

Automatic recovery

Record and file locking

Database consistency check

Easy-to-use interactive access programs
Data Definition Language patterned after C
db_QUERY: SQL-based Query

Relational interface to db_VISTA databases
Yields extraordinary performance

Build ad hoc queries & reports
db_REVISE: Database Restructure Program
Redesign your database

Converts existing data to revised design
Upgrade remote end user locations easily
Add WKS Library for Lotus 1-2-3

Fast C interface to Lotus, dBASE and others

Operating Systems: VMS, ULTRIX, UNIX

System V, BSD 4.2, SunOS, QNX, XENIX, 05/2,

MSDOS, Macintosh, MS Windows

C Compilers: VAX, UNIX, XENIX, SunOS,
Microsoft, Lattice, TurboC, LightspeedC, MPW
LANSs: NFS, 3Com, NetWare, LifeNet, Banyan,
and any other MS-DOS NetBIOS-compatible
LAN. AppleShare and network-independent
versions also.

|

C Programmers

Thousands of C progralymers in
over 50 countries world wide have
chosen Raima’s db_VISTA L.
Here are the reasons why:
Fast data access
Minimal data redundancy
C source code available
Automatic recovery
Multi-user support

Portable to VMS, UNIX,
0S/2, MS-DOS and
Macintosh

SQL-based relational query
No royalties

Professional services
Superior support

Now Supports
Microsoft

Windows

Maybe it’s time that you checked
out db VISTA III. Consider all the
costs. It could be the easiest choice
you ever made.

CALL:

1-800-db-RAIMA

(that’s 1-800-327-2462)

Ask about the many other products
and services Raima Corporation
offers, including consulting, appli-
cation development, and training.

™ m
N
(o]

CORPORATION

Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Telex: 6503018237 MCIUW  FAX: (206)747-1991 In Texas call: (214)231-3131
International: U.K.: (0992)500919 Germany: 07127/5244 Switzerland: (01)72504 10 France: (1)47 727777 Netherlands: (02159)47 758 Sweden: (013)124780
Finland: (90)42 051 Italy: (011) 8124040 Denmark: (02) 887249 Norway: (02) 448855 India: (812)569 622 © 1988 Raima Corporation



Some views on why the NEC MultiSync

There’s a lot more to the new MultiSynce” 3D monitor from NEC

than meets the eye. Because instead of making one monitor for each

\\\\\\\\\\\\\\\\ graphics board, we’ve devel-

oped a monitor that enhances

the performance of the modes on

practically any board.

With its new microprocessor-controlled digital tuning system,

MultiSyne 3D can adjust to a given video standard with a precision

matched only by a few high-end single-frequency monitors.

Making it perfectly compatible with virtually all systems and

boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and

CsC

Computers and Communications
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3D is the new monitor standard.

CGA. For an incredible maximum resolution of 1024 x 768.

What’s more, MultiSync 3D is equally compatible with you and your

workplace. There are upfront controls, for easier access. A 14" non-

glare screen on a tilt-swivel base, for more comfortable viewing. And,

as you can see, there’s even a full 360 degree design.

The way we see it, MultiSync 3D

has dramatically raised the

standards by which all other color monitors will be judged.

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

NEC
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RoundTables on the GEnie™
service are a good way to pick u
expert knowlegdge fast. {Bemll)lse ]
thf[:Kre the best way to talk to experts
at the leading companies. People
like APple’s ean-Louis Gasse,
Tandy’s Ed Juge and Atari’s Sam
Tramiel are frequent guests.
Providing in-depth answers and
updates that can save you time as
well as money.

/////

S

GEnie can save you money
another way, too. We bring you
expert input at the very best rate.
Just $5 an hour* So you can stay
online longer for a whole lot less.

And with GEnie signing up
is as easy as one, two, three. (1) Set
your modem for local echo (half
duplex), either 300 or 1200 baud.
(2) Dial 1-800-638-8369. When
connected, enter HHH. (3) At the

m.rtl’nodem
Users Guide

can talk to the people whowrote

1200

U#=prompt enter XJM11700, GEnie
then RETURN. And have a
major credit card or your checking
account number ready. For more

information in the United States or
Canada, call 1-800-638-9636.

&

We bring good things to life.

*Apples only im US. Mon. -Fr. 6PM-8AM local trme and all day Sat., Sun., and nat! holidays. Subject to service avealability. Some serviees mary vchude additional charges.
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BOOK REVIEWS

Mind Children:
The Future
of Robot and

Human Intelligence
by Hans Moravec

Harvard University Press,
Cambridge, MA: 1988,
186 pages, $18.95

Reviewed by Eric Bobinsky

Ithough Marvin Minsky
was using the phrase
*“‘meat machine” in the early
1960s to describe the human
brain, this mechanistic view-
point dates back to the indus-
trial revolution and perhaps
much earlier. For years, sci-
ence fiction writers have con-
structed worlds in which
robots equaled and even im-
provedonhumanintelligence.
The idea that we humans
will eventually build super-
intelligent machines that
might replace us is hardly
new, yet the AI community,
which used to confidently pro-
claim it, has lately retreated to
a much more conservative
stance. After all, it is difficult
to extrapolate the superhuman
potential of our machines
when, after 30 years of Al re-
search, some of the simplest
tasks performed by the “meat
machine” cannot even be ap-
proached by our most ad-
vanced creations.

Thus, it is somewhat sur-
prising when the director of
Carnegie-Mellon University’s
Mobile Robot Laboratory
writes a book on Al and robot-
ics that stretches the limits of
imagination. Hans Moravec’s
Mind Children: The Future of
Robot and Human Intelligence
goes far beyond the science
fiction writers’ view of super-
human robot intelligence and,
without apology, dogmatical-
ly presents the author’s ideas
on the evolution of human and

machine intelligence. It is one
of the most fascinating books
on the subject ever written.
Mind Children is the kind of
book that makes readers react.
They will argue with at least
some of the author’s ideas (I
argued with quite a few). But
that’s not surprising, given the
book’s main premise that the
biological evolution of human-
ity is complete, that the future
will consist of a postbiological
world dominated by our
robots, and that we will even-
tually transfer our own minds
directly into the machines we

build. When speaking of cur-
rent robot technology, Mora-
vec writes that he sees ““the be-
ginnings of awareness in the
minds of our machines—an
awareness that I believe will
evolve into consciousness
comparable with that of
humans.”

Transferring our conscious
selves into the minds of robots
is an idea that might be safely
relegated to the distant fu-
ture—but coupled with it is the
author’s unequivocal state-
ment that computers will have
attained the processing power

ALSO REVIEWED

The Dreams of Reason: The Computer and the Rise
of the Sciences of Complexity

ILLUSTRATION: JOHN S. DYKES © 1989

of the human brain within 40
years, which Moravec justi-
fies by extrapolating from the
rate of development of digital
hardware since the time of
Charles Babbage. Sowe aren’t
necessarily looking as far into
the future as might allow us to
comfortably contemplate this
potential loss of human iden-
tity—perhaps only a few thou-
sand years or less.

But creating a 10-teraops
processor—which Moravec
calls a “*human equivalent
computer” —isn’t the ultimate
goal. He goes on to discuss the
possibility of protein robots
that are genetically engi-
neered to assemble circuits at
the nanometer scale, allowing
the creation of artificial brains
millions of times more power-
ful than the human mind.
Robots equipped with these
brains mightin turnbe capable
of using the ultradense matter
of neutron stars to create pro-
cessors that are one million
million million million mil-
lion times more powerful than
the human brain by side-
stepping certain currently ac-
cepted physical limits on the
switching speeds of micro-
circuitry.

Aftertaking the readerona
brief tour of theoretical phys-
ics and having tried to estab-
lish the feasibility of such
ultrapowerful robot brains,
Moravec moves into the realm
of psychobiology. How will
we be able to coexist with fel-
low creatures—for that is what
our robots will become—that
are clearly far superiortousin
every respect? And, if that
doesn’t seem possible, should
we even continue trying to de-
velop them? What are the jus-
tifications for engineering our
own obsolescence? Moravec
writes, “The answer, I be-
lieve, is that we have very little
choice, if our culture is to re-
main viable. Societies and

continued
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provides true operator simplicity

If you're involved in
data communications
the PC Comscope can give you data line monitor
capabilities at a fraction of the cost using your PC
Making use of pull down menu’s and built-in help screens

The combination

of these features and price make this an extraordinary buy
You can view the bidirectional dota and

control signals of any RS-232 link

The PC Comscope capabiities include!
ASYNC: SYNC, HDLC. TIME STAMPING
SOPHISTICATED TRAPPING. STORE DATA ON DISK;

ASCil: EBCDIC: IPARS..

Telebyte does it again!

PC Comscope for under $400

TALK TO l.:l:B '." & 270 F PuloskiRd. Greenlawn, NY 11740
(516) 423-3232 /385-8080 or 1-800-835-3298

FAX (516)385-8184

Create or enhance
dBASE applications under
Microsoft Windows!
¢ e
Sugggf Ife}ba%l)mw = =
mm (BFast/ wm
$199 == Windows ==
ooy Pree H

30 day money back guarantee! |
e

ilhhdl

dBFast/Windows is a complete dBASE language development
environment running under MS-Windows. Using familard BASE
syntax you can create applications with muitiple, moveable win-
dows, pull-down menus, checkboxes, bit map pictures and much
more! You can even port existing dBASE and Clipper applica-
tions. dBFast/Windows features an interactive editor, compiler,
royalty free runtime system, DDE support and portability to the
Macintosh using dBFast/MAC. Call or write for more details

L5

Bumblebee Software, Inc.
1715 114ih Ave. SE - Woodridge Bldg #120
Believue, Wastington 98004 USA

Tel (206) 462-0130 rax (206) 454-3577
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economies are surely as sub-
ject to competitive evolution-
ary pressures as biological or-
ganisms. Sooner or later, the
ones that can sustain the most
rapid expansion and diversifi-
cation will dominate. Cul-
tures compete with one an-
other for the resources of the
accessible universe. If auto-
mation is more efficient than
manual labor, organizations
and societies that embrace it
will be wealthier and better
able to survive in difficult
times and to expand in favor-
ableones.”

Suppose we accept this and
continue to develop our mega-
machines. What happens? For
a time, there is a symbiotic re-
lationship between humanity
and robot. “But,” says Mora-
vec, “intelligent machines,
however benevolent, threaten
our existence because they are
alternative inhabitants of our
ecological niche.” Further-
more, humankind “evolved at
a leisurely rate, with millions
of years between significant
changes. Machines are mak-
ing similar strides in mere
decades.”

We humans have a desire to
expand our presence into
space. But our robots will be
able to do it faster and more
effectively. *“Eventually hu-
mans. . .will become unnec-
essary in space enterprises, as
the scientific and technical
discoveries of self-reproduc-
ing superintelligent mecha-
nisms are applied to making
themselves smarter still.
These new creations, looking
quite unlike the machines we
know, will explode into the
universe, leaving us behind in
acloud of dust.”

The matter doesn’t end
there. Humans have a propen-
sity for trying to better them-
selves, and what better way to
do that than to have the mind
transferred into a far superior,
immortal robot body? We are
immediately confronted with
the mind-body problem of phi-
losophy: Is the me in the new
body really the old me? Or is it
a perfect copy of the old me—
and does it really matter? Two
sections, “What Am 1?” and

“Awakening the Past,” delve
deeply into the problem.

Are there demons in this
paradise of immortality and
superintellect? “If the world
of artificial machinery has
seemed disease-free so far, it
is only because our machines
have been too simple to sup-
port mechanical parasites,”
writes Moravec in a section
called “Trojan Horses, Time
Bombs, and Viruses.” In
these pages (which are partic-
ularly interesting to read in
light of the recent invasion of a
nationwide Unix network by a
computer science student’s
program), the author explores
various types of digital fauna
that can be made to infect and
damage computer systems.

If robots can be made as
complex as Moravec main-
tains, then we caneasily imag-
ine how susceptible they
would be to equally complex
parasitic programming. Fur-
thermore, if we ourselves in-
habit the robots, then the virus
analogy becomes even more
apropos. Here we have an en-
tire system of artificial life-
forms: robots, human-robots,
and the parasites infecting
them—a concept Moravec
calls “freely evolving digital
wildlife.”” Parasitism, far
from being undesirable, is
necessary for triggering the
mutations that will allow this
system to continue to evolve.
In other words, the transition
from biological system to post-
biological system is complete
and irreversible.

Thus, we have built ma-
chines that are our postbio-
logical successors. We have
looked upon them and seen
that they are good. And we
have finally abandoned our
bodies and moved to inhabit
our machines. This has taken
many years, but maybe not as
long as we anticipated. We
have had ample time to thor-
oughly explore our own uni-
verse, and probably others as
well. But the universe must ul-
timately wind down—a victim
of entropy death, tragically
cutting shortour reign of intel-
lect. But not to worry—we are

continued



Produce Programs in a Flash

With Smalltalk-80, the Best in
Object-Oriented Technology.

If’s amazing.

Injust a few years, object-oriented technology
has become an overwhelming favorite. Witness the
success of graphical user interfaces. But what’s
the best environment for developing these object-
oriented programs?

Fortunately, that’s no mystery. It’s the
Smalltalk-80™ program development environment
from ParcPlace Systems. Pioneers of object-
oriented technology.

We deliver the most complete, fully-integrated
system available, with everything you need to
quickly and easily develop and implement pro-
grams. Including a library of reusable code mod-
ules. Browsers, inspectors, and debuggers. Text
and graphics editors. Online assistance. Dynamic
cross referencing. And much more.

In fact, Smalltalk-80 is so comprehensive,
Byte Magazine (1/89) felt compelled to rave, it “. ..
includes everything you need for program develop-
ment. Everything. And all the goodies are honest-
to-God fully integrated.”

Even better, Smalltalk-80 gives you true port-
ability. Write programs on a UNIX® workstation
and deliver them directly on DOS and MAC OS
machines. Or vice versa.

To make sure you start fast and stay productive,
we provide the best tech support in the business.
Including training, documentation, a hotline,
and more.

For details on Smalltalk-80, write:

ParcPlace Systems
1550 Plymouth Street
Mountain View, CA 94043

Call 1-800-822-7880, ext. 20; in California,
415-859-1000, ext. 20. Or use E-Mail. Our address:
info@parcplace.com.

When you see what it can do, you won’t
believe your eyes.

ParcPlace

Smalltalk-80 is a trademark of ParcPlace Systems, Inc. UNIX is a registered trademark of AT&T. © 1989, ParcPlace Systems, Inc.
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RCS 581 VOT Filter

* 98.9% radiation and 100% static frec leve)

© Elimunates glare and reflection

© Flexible frame fitted on curvy and flat
monitors

 Effective on both color and mono VDTs

 Fider aiso useful for TV watchers

RCS 587 Anti-Rodiotion Rpron

* Avoid radiation of micro
wave oven

« Prevent from radiation of
computer

Distributor Welcome

Q RCS TECHNOLOGY CORPORATION
C R c s 12F. No. 148, Sung Chiang Rd. Toipel,  Fax: 886-2-5363696
/RXS\ Taiwan, R.0.C.

98.9% Radiation and 100% Static
Free Working Environment

1989 Brand-New Design & Price

RCS 583 Anti-Static Keyboard Strip

* Offers full static protection to computers

* Made of highly conductive fibers

« Includes a 3-meter grounding cord

* Doubles computer’s lifespan
RCS 582 Antl-Stati Computer Cover
RCS 588 Anti-Static Car Seat Cover
RCS 590 Anti-Static Fabric
RCS 593 Anti-Static Steering Wheel Cover

See us at:

COMPUTEX
TAWEI '89
June 812, 1909

Tol: 886-2-5512614 Telex: 28902 RCSTEC

Our automatic pro-
duction lines prevent
diskette from manual
operation error. Every
diskette is certified by
Media Logic’s certifier.

We offer:
* 100% error-free
* lifetime warranty

* colour diskettes

* in-stock inventory in
Seattle/Washington

* formatting &
duplicating service

Please contact us now!

U.S.A. sales office:
FIT-TECH IND. INC.
2101 R Street N.W.
Auburn, WA 98001
TEL: (206) 833-9157
FAX: (206) 833-9290

o9

The first manufacturer of
Floppy Diskette in Taiwan

Factory:

LEE YUAN CO.
5 Fl., No. 45 Chi Lin Road
Taipei, Taiwan

TEL: (886) 2-5612191
FAX: (886) 2-5363405
TLX: 22553 ASURCO
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now even capable of forestall-
ing the end of the universe by
storing energy and releasing it
at the proper moment. So our
robots, which may be our-
selves, have finally attained
the stature of gods. But they
have done so through what
Moravec depicts as a neces-
sary and logical progression in
the evolution of the human
brain, so perhaps the concept
isn’tas far out as it seems.

Mind Children is destined
tobe acontroversial book. The
margins on every other page of
my copy are covered with
question marks and exclama-
tion points; it is impossible to
read the book and be impar-
tial. It has the accuracy of a
college text and the can’t-put-
it-down appeal of a good
novel. Moravec has turned the
flights of mind of one of the
world’s foremost roboticists
into hard copy. And he has
written a tremendously good
book in the process.

The Dreams

of Reason:

The Computer
and the Rise

of the Sciences

of Complexity
by Heinz Pagels

Simon and Schuster, New York:
1988, 352 pages, $18.95

Reviewe;iby David A. Mindell

omputers are symbolic
machines. So stunning is
their appetite for symbolic
manipulation, however, that
what we used to think of as the
“meaning” behind our sig-
nals is often obscured by the
proliferation and seeming
self-replication of machine
codes. From bar code to
source code, from ISDNs to
ICBMs, our culture seems
headed for a digital meltdown.
Antiquated modes of thought
may soon be unable to extract
signals from the parasitic
noise of the once-hailed Infor-
mation Society.
Heinz Pagels presents a per-

spective that would prevent
such confusion. In his book
The Dreams of Reason: The
Computer and the Rise of the
Sciences of Complexity, he ex-
plores how, through com-
puters, we are acquiring the
insights required to reverse
the tide of cultural entropy and
find order in what was previ-
ously perceived as chaos.
Pagels uses the term ‘“com-
plexity” todescribe recentand
startling developments in the
sciences that have the potential
to displace earlier scientific
models. These developments
are largely a result of the ad-
vent of the computer as an in-
strument of inquiry, and they
also display an amazing simi-
larity to the workings of nature
itself.

Pagels, who died last year,
was executive director of the
New York Academy of Sci-
ences and a physicist at Rocke-
feller University. In The
Dreams of Reason he thought-
fully explores some of the new
“sciences of complexity”:
chaos theory, computational
biology, computer simulation,
neural networks, and the in-
creasingly complex web of fi-
nancial computer networks.
He goes on to a thorough and
detailed consideration of the
philosophical and cultural im-
plications of a scientific para-
digm of complexity.

The term “complexity” is
itselfthe first complex concept
of the book, because it has nu-
merous meanings and impli-
cations and simply cannot be
tied down to any one. Pagels’s
loose definition is that com-
plexity lies between order and
chaos. On one hand, a crystal,
with its regular rows of atoms,
is “ordered” and can be easily
known or determined. Com-
pletely chaotic systems like
gases, on the other hand, can
be well understood because
““we can apply the laws of sta-
tistics to them with great
effect.”

Complexity could be said to
lie between determinism and
statistics, a difficult and shady
region without clear bound-
aries. One measure of the

continued
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The World's Most Popular Ve e
Transputer Development System J I
A .

Since 1986, the Microway Monoputer has
become the favorite transputer develop-
ment system, with thousands in use world-
wide. Monoputer/2 extends the original
design from 2 to 16 megabytes and adds
an enhanced DMA powered interface. The
board can be used to develop code for
transputer networks or can be linked with other
Monoputers or Quadputers to build a transputer
network. It can be powered by the 20 MHz T414

or T800 or the new 25 MHz T425 or T800
C

Fortran and C Make Porting a Snap!
Microway stocks parailel languages from 3L, Logical Systems and
Inmos. These include one Fortran, two Cs, Occam, Pascal, and
our own Prolog. We also stock the NAG libraries for the T800 and
Rockfield's structural and thermal finite element package. A single
T800 node costs $2,000, yet has the power of a $10,000 386/1167
system. Isn't it time you considered porting your Fortran or C

application to the transputer?

For further information, please call MicroWay's Technical Support statf at (508) 746-7341.
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Mainframe Power
For Your PC!

MicroWay's Quadputer is the

most versatile multiple transputer board

on the market today. Each processor can have

1, 4 or 8 megabytes of local memory. In addition, two

or more Quadputers can be linked together with ribbon
cables to build large systems. One MicroWay customer reduced
an 8 hour mainframe analysis to 15 minutes with five Quadputers,

giving him realtime control of his business.

World Leader in PC Numerics
P.O. Box 79. Kingston, MA 02364 USA (508) 746-7341
32 High St, Kingston-Upon-Thames, UK., 01-541-5466

USA FAX 617-934-2414  Australia 02-439-8400 Germany 069-75-1428




286/SS

Complete I2MHz 286
with 32MB Hard Drive!

Only $139500

It’s the fastest 286-12 you can buy. Workhorse We

of the industry. Rugged from the ground up.
This true Zevo-Wait stale system features a
fast Seagate auto-park hard drive. Nothing
can touch it!

® 80286-12 CPU;, 6/12MHz Dual Speed
keyboard/hardware selectable. Reset and
Tierbo buttons right up front.

s Zero-Wait State DRAM, 512K expandable
to 4MB on the motherboard (16MB System
Total). EMS capability!

= Fast 32MB Seagate 138R Hard Drive with
auto-park, L2MB Floppy Drive.

= Ultra high speed Hard/Floppy controller
1:1 interleave, 800 KB/sec transfer rate.

= High-Res Amber Display, Tilt/Suivel Base.

a ZEOS Enhanced 101 Key Keyboard, with
Pleasant Tactile/Clck Feel.

n Serial and Parallel Printer Ports.

» Clock/Calendar with Battery Backup.

® 616 and 2-8 bit expansion slots.

» 80287 support, up to I2MHz.

8 Heavy Duty Case complete with Security
Lock and LED tdicators.

20MHz '286 HARD DRIVE SYSTEM

286/20~ At 20MHz, the fastest 286.

Complete with our 32MB, 33ms Hard Drive

and IMB RAM. This is what Dazzling

Speed is all abowt. Only $2095.00
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If you're buying a new computer, ZEOS® is your best choice. Why?

Because ZEOS custom builds the best computers money can buy and
sells them factory direct to you. 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”

And a recent review in PC Magazine said “comparing the ZEOS with a
typical clone is a bit like comparing the Space Shuttle Booster rocket with

a helicopter rotor... If you're looking for
CHOICE:

~ one of the fastest rides around at a
YO“RB . We gual‘a“'

down-to-earth price, don't pass up the
ZEOS. Solid construction, flexible de-
S new LECS 0

sign and escape-velocity performance
make it a top flight choice”
We couldn’t have said it better
ourselves.
That’s why ZEOS is fast be-
coming the preferred choice of cor-
porate, government and institu-
tional buyers around the world.
That’s why it’s the best choice
for you.
So pick out your dream
machine and order it now with
confidence. Dazzling performance and
incredible prices await you. Guaranteed. Order now by
calling 800-423-5891.

Incredible

Options Galore. As PC Magazme said, “more options than even the
most configuration-hungry-hound could possibly need” Including 14"
EGA, add %5. 14" VGA, add only $695. An incredible selection of hard
drives and virtually any other add-on you could want. Call now Toll Free
for details 800-423-5891.

All prices and specifications are subject ty change without notice Please call for cusrent pricing and warranty details
ZEOS i a publicly traded company, MPLS/St. Paul Local OTC. 2 1989 2 EOS International, Lid., 530 S5th Avenue. N.W. St. Paul, MN 55112
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386SX

The New ZEOS 386SX Hard
Drive System. Below 286 Prices!

Only $189500

The future is now!

PC Magazine says “386SX-based machines

are the right choice..” the new ZEOS 3865X

is why. The future is yours now with the new

ZEOS '386SX. It’s even priced below compar-

able '286 systems!

» 803865X-16 CPU, 8/16MHz Dual Speed
Keyboard Selectable. Reset/ Tiobo buttons.

= Zero-Wait State DRAM, 512K expandable
to 4MB on board (16 MB System Total).

s Shadow RAM and EMS capabihty.

= Fast 32MB Seagate 138R Hard Drive,
12MB FDD

» Ultra high speed Hard/Flopty controller.
L1 interleave, 800 KB/second transfer rate.

e High-Res Amber Display, Tilt/Swivel Base,
compatible graphics controlle:

8 ZEOS Enhanced Tactile/Click keyboard.

= High Speed Serial and Paraliel ports.

= 6.16, 2-8 bit expansion slots. 80387SX Math
coprocessor support.

» ZEOS space saver case. Including Security
Lock and LED indicators.
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Complete ZEOS 20MHz
’386 Desktop System. 65 MB Drive!

Only $299500 1,

16 MHz systems also available! "

-

The new ‘386 desktop standard. Featuring
our 64K CACHE (twice that of most competi-
tors) providing Zero-Wait State performance
vastly superior fo page, nterleave memory
schemes. Incredible value.

= High speed Zevo-Wait 64K SRAM CACHE.
» Genuine 32-bit Intel 30386-20MHz CPU.

» JMB of Zero-Wait DRAM Expandable to
16MB System Total.

» Fast 65MB Seagaie Hard Drive, L2MB
Floppy Drive.

s Ultra high speed Hard/Floppy controller,
1:1 interleave, 800 KB/sec transfer rate.

» High-Res Ambher Display with Tilt/Swivel
Base, compatible graphics controller.

» J0I Key ZEOS Tacttle/Click keyboard.

= High speed Serial and Parallel Ports.

» [-32, 5-16 ard 2-8 bt slots.

» 80387 math copracessor support.

e ZEOS 5-bay case. Including Security Lock
and LED indicators.

Complete 25MHz "386
Vertical System. 65MB Drive!

Only $399500

33MH; svstems also available!

ZEOS 25MHz and 33MHz 80386 systems
are the fastest, most advanced available
anvwhere. Remiew after review, these ZEOS
systems are selected as the hest price/
performance buys. A power-user’s dream.

= High Speed Zero-Wait 64K CACHE.

» Genuine 32-bit Intel 386-25 or 33MHz CPU.

» IMB Zero-Wait 32-bit DRAM expandable
to 8MB on board plus I6MB 32-hit
expansion (24MB total).

= Fast 65MB Seagate Drive, 1 2MB FDD.

= Ultra high speed Hard/Floppy controller,
L1 interleave, 800 KBi sec transfer rate.

= High-Res Amber Display, Tilt/Swivel Base.
= [0l Key ZEOS Tactile/Click keyboard.

= High Speed Serial and Parallei Ports.

® ]-32, 6-16 and 1-8 bit slots.

» 80387 and Weitek 3167 support.

» Heavy Duty 6-bay Verticle Case.

Desktop configurations also available.

Order Now Toll Free
800-423-5891

EAX Orders Dial: 612-633-2310
In Minnesota Call: 612-633-14591
MasterCard, VISA and COD)
Open days, evenings and weekends
Se habla Espafol.
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Talk to your customer
instead of your computer

Control your IBM PC while you control
your audience. All by yourself, you can give picture-
perfect, PC-assisted sales presentations, make super
group demonstrations, or even teach classes. In every
case your attention will be focused on your audience,
not on your PC.

The secret is Remote Keyboard...a hand-held
control device for running and manipulating programs
on your PC or compatible from as far away as 50 feet.

A fingertip touch on a button lets you display,
alter or change data in the blink of an eye. You can
roam the room, keeping in eye contact with your
audience while controlling your computer with Remote
Keyboard’s infrared signals.

“It’s neat,” Remote Keyboard users say.
They’re right, too. It fits the palm of your hand and is
UL-listed and FCC-approved. With Remote Keyboard,
you don’t need an aide at the keyboard. You're in
control of the audience and your PC.

It installs in less than a minute ~ without
tools! Even if you’re all thumbs, Remote Keyboard is
simple to install. It has just three components — your
wireless, hand-held device, a receiver which plugs into
your PC’s serial interface, and a software driver on a
diskette. Put it together, touch a button, and you’re in
complete control.

Pay more attention to your prospects, and
sell more successfully! Remote Keyboard is a
wonderful teaching tool, too, and a must for PC-
assisted product demonstrations.

JUST $395...30-DAY MONEY-BACK
GUARANTEE ...USE YOUR CREDIT CARD.
This handy device is just $395.00 plus $5.00 for
shipping and handling. It comes
with a 1-year limited warranty. So @
put yourself in control...order RISK-

FREE now by calling:

(800) 331-3903

FORTF

COMMUNICATIONS
680 W. Maude Avenue ¢ Sunnyvale, California 94086
Phone (408) 733-5100 « FAX (408) 733-5600

Remote Keyboard is a trad
I1BM and IBM PC are trad:

% of Forte C: icati Inc.
ks of IBM Cor

© 1989 Fortée Communications, Inc.
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complexity of a system is “al-
gorithmic complexity,” or the
size of the system’s minimal
description. Pi, for example,
though an infinitely long real
number, is not particularly
complex because you can
write a relatively simple pro-
gram to compute it. Another
kind of complexity is “‘compu-
tational,” which would mea-
sure not the size of the pro-
gram but how long it would
take to run.

The problem with these and
other quantitative descrip-
tions of complexity that Pagels
explores is that they do not lie
solidly between order and
chaos. The ‘“‘algorithmic™
measure, for example, would
ascribe a higher degree of
complexity to a random string
than to one with some inherent
order. Of course, all these
measures fail with language,
while simple and ordinary se-
quences of words can be used
to describe extraordinarily
complex concepts: *“To be or
not to be.” Pagels fails to dis-
cover an adequate and binding
definition for complexity. In-
stead, he presents, in a suit-
ably complex mode, several
qualities or “‘themes” shared
by complex systems:

¢ They tend to be selective
systems, employing, like
evolution, the principle of
“survival of the fittest.”

¢ They tend to emphasize
parallel over serial
processes.

* They often discover new
principles based on nature.

Despite the difficulties of
numerical or verbal descrip-
tion (there is no adequate
theory of complexity; that’s
why it’s new), Pagels’s chap-
ters on the sciences of com-
plexity are rigorous and spirit-
ed enough to convey to the
reader an intuitive sense of the
nature of complexity. For ex-
ample, on mathematics, Pa-
gels comments, “Ibelieve that
it is because of the possible
complexity arising out of a
simple logical system that
mathematics acquires its qual-
ity ofindependence and auton-

omy from the mind.”

The entire first half of The
Dreams of Reason reads like a
review of recent popular scien-
tific literature (although Man-
delbrot and his fractals are
curiously absent). Pagels re-
views the startling new theory
of chaos, as laid out in James
Gleick’s recent book. Chaos
theory has been used to de-
scribe everything from global
weather patterns to leaky fau-
cets, and recently even the be-
havior of computer networks.
Such systems are character-
ized by extreme nonlineari-
ties, which resultsin an almost
infinite sensitivity to initial
conditions. Thus, even if the
laws governing a chaotic sys-
tem are known, such a system
cannot be simulated without
defining its initial state to any-
thing other than infinite preci-
sion, which is impossible.

The nextchapter is on cellu-
lar automata, sophisticated
versions of the popular com-
puter game called Life thatcan
simulate complex biological
systems. With such tools, sci-
entists watch the evolution of
pseudobiological systems and
have observed some fascinat-
ing phenomena: a) The
“cells” of the simulation tend
to get trapped in a given con-
figuration, but not necessarily
in the optimum one for surviv-
al; b) when they do achieve an
optimum form, they may not
be able to maintain it in the
face of recurring mutation;
and c) a large amount of spon-
taneous order arises in the
evolutionary process. How
well these simulations match
the operations of natural evo-
lution can be debated, but they
certainly provide insights into
the workings of more artificial
parallel and selective complex
systems.’

The second part of The
Dreams of Reason is dedicated
to Pagels’s philosophical mus-
ings on the implications of the
sciences of complexity. He ad-
dresses the most complex sys-
tem known to man: the human
brain. He insists that a funda-
mental understanding of the
brain and human cognition

continued
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Hypertext. Layout puts all the features of Hypercard® onyour PC and in your

programs. Use Layouts graphical user interface to create documents with action
links to related documents in any file. Or to create hyperlink applications.

A Great Pro

Should Contam All

Presenting Matrix Layout, the first full
software development system for the PC to
promise you all the above. And deliver.

Sit down to Layout’s intuitive user inter-
face and in minutes you’ll be using advanced
OOPS (Object-Oriented Programmin
System) and CASE technologm to buil
program. Simply draw a fl art lndlcaung
the windows, guttons, menus, text, and

from within Layout.

artificial intelligence technology to auto-
matically turn it into code — Turbo Pascal,
Turbo C, Microsoft C, QuickBasic or Lattice
C. Or create a ready-to-run .EXE file right

It’s so efficient, your programs will run
incredibly fast, even on a standard 256K PC.
Plus, they'll include Layout’s automatic
mouse support and device independence.

CASE. Layout’s Computer Aided Software Engineering functions let you
design programs using an intuitive flowchart model. Then, Layout can
automatically turn your flowchart into source code or even an .EXE file.

i Please choose the tupe of program you want
Layout to produce:

B0 Feady-to-Run Program

[ MicroSoft €, Lattice €, Yurho C
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can cut your coding time up to 70 percent, and still produce ready-to-run
programs in your choice of languages.
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graphics you want. All The Above And More. back guarantee.

A Cut Above Other Tools. e Matrix Helpmaker helps you create context- Video Tape Offer. Still not convinced?
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ny way you look at it, Matrix Layout is
the ultimate PC programmer’s tool. And
that’s the bottom line.

Matrix Software Technology Corporation * One Massachussetts Technology Center * Harborside Drive * Boston, MA 02128 « (617) 567-0037
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ONE TOUCH

YOU WILL GET AVAILABLE SOURCE &
GUARANTEE FOR ALL OF DATA
COMMUNICATION EQUIPMENTS FROM

GOOD WAY

APPLE TALK
COMPATIBLE KITS

SURFACE MOUNT FACEPLATE
AND BOX

R4

AT SERIAL

ADAPTOR & SNAP ON
HOQOD FOR DB-CONN

S.CS! CABLE & TERMINATOR

Main Products:
COMPUTER CABLE, NETWORK ACCESSORIES DATA SWITCH

GOOD WAY INDUSTRIAL CO., LTD.

Office: Factory:

P O. BOX 91-202 TAIPEI, TAIWAN NO 14.1 DAH HER LANE 2 SHi

TEL. (02) 5017197—8 * 5017360 TWEN DISTRICT, TAICHUNG. TAIWAN
TELEX. 12445 SUWORS TEL. (04) 25511923 » 2551220

FAX. 886-2-5056377 FAX (04) 2542648

' MATHPAK 87

Over
routines which are designed

High Performance 80x87 Software

130 assembler coded Timings (COMPAQ 286, 12MHz)

Esscution Time (or 100,000 Operstions
to take full advantage of . )
80x87 math coprocessors. *A 2 n |
N o |4 M MaTHPAK -___
Designed for Speed | {7 reevorseatso ' {
Up o 20 X faster than high level 7}
language! ol ¥ y P | Il
1 K complex FFT on a 386/20 | |{—F4 1 | {
takes 0.28s; real 0.17s (1.85s J ! ! §
& 1.0s on an IBM XT); dot - | 1 I
product (length 10,000) in >/ | 1 '
0.07s (0.49s on XT). B | | ‘ [
MATHPAK 87 providesyou 1|/ | | | i
with the fastest, most con- ol} (fj ; ﬂ 7 % gg : {
venient and comprehensive GV ABSV Ny Zeov  Detved
set of tools available.

MATHPAK 87 includes: 65 vector/scalar routines; 24 complex vector/scalar
routines; 11 matrix utility rountines (add, subtract, multiply, transpose, ...);
LU decomposition/backsolving routines for real & complex systems; gaus-
sian elimination; matrix inversion, tridiagonal equation solver routines;
EISPACK type cigenvaluefvector routines; statistical routines; FFTs (1-D,
2-D, complex, real, convolution); spectral analysis routines (windows: Par-
zen, Hamming, ...); routines for numerical integration & solution of dif-
ferential cquations; and missing functions for Modula-2 and Pascal: tan,
log10, alog10, power, sinh, cosh, & tarh; and more.

Widely used in signal & image processing, simulation, spectral analysis, etc.

Users like MATHPAK 87 & take the
time to tell us!

$99US for Turbo Pascal version.
$119us for Fortran (MS, IBM Prof. or
F77L), C (MS, Turbo or Lattice), and
Modula-2 (Logitech or ITC) versions.
Add $69Us for complete source code.
Add $5 for shipping. Specify compiler.

Order Today!
Precision Plus Software
1239 Sir David Drive
Qakville, Ontario

Canada L6]J 6Y9
Tel: 416-829-1511
Fax: 416-829-1742

International Dealer: SOS Software Service, GmblH, Alter Postweg 101, 8900 Augsburg,
Wesl Germany, Tel: 0821/57 1081, Fax: 0821/57 7659.
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BOOK REVIEWS

can come only through a “ma-
terial understanding” (i.e.,
one that begins with physical
laws and then works its way
upward through complexity to
thought). According to Pagels,
until such an understanding is
reached, all other models,
such as those of cognitive sci-
ence, philosophy, or litera-
ture, will remain merely “in-
tellectual fashion.” He is
consistently and harshly criti-
cal of the conclusions of any-
one he deems to be less than
a practicing scientist. His
staunch belief that science and
only science expresses univer-
sal truth limits and eventually
unravels his thesis that a
theory of complexity must
come wholly out of scientific
inquiry.

Science, like evolution, is a
selective system. It functions
by *hypothetico-deductive”
reasoning. A scientist comes
up with a hypothesis, usually
an inspiration or educated
guess, and then performs ex-
periments to verify it. Accord-
ing to Pagels, however, a sci-
entific theory can never be
proved true, it can only be
proved wrong.

Revolutionary theories,
like those of relativity or quan-
tum mechanics, acquire a cer-
tain credibility if they survive
long enough without being dis-
proved, but they still cannot be
proved positively. Thus, the
evolution of science is like the
evolution of life; the fittest
survive the tests of time, but
not necessarily as the opti-
mum configuration. This is a
valid and logical explanation
of the progress of science. The
problem, however, is that
Pagels’s writing is simulta-
neously infused with the op-
posite view—namely, that sci-
ence expresses absolute and
unshakable truth, knowing
nature in a positive sense from
“the bottomup.” Thisbelief is
at odds with the evolutionary
view of science, which tells us
that, like cellular automata,
scientific theories do not nec-
essarily settle in the optimal
configuration, only one that
will survive. And, as Pagels
himself says, *“Survival, of

course, is not the same as
truth.”

In response to this criti-
cism, Pagels would admit that
science is a world constructed
by man, but he still sets it apart
and above other worlds like
music, literature, and law be-
cause “it was not determined
exclusively by us.” Pagels says
that as a scientist he remem-
bers only ‘“‘concepts and
facts,” asopposed to “human-
ists” whose thought is “dedi-
cated to political opinion,
taste, and style...and intel-
lectual gossip for its own
sake.” If, as Pagels believes,
the structure of thought could
be derived from the laws of
physics, then all the other dis-
ciplines for which Pagels feels
such contempt are themselves
materially determined and are
legitimate “sciences” in their
own right.

Overall, The Dreams of
Reason is well written and en-
gaging in its attempt to inte-
grate a broad range of develop-
ments into a new “‘synthesis of
science.” The irony, however,
is that Pagels’s refusal to rec-
ognize ideas from those peo-
ple who are not practicing sci-
entists grounds his discourse
in a deterministic, noncom-
plex paradigm. His difficulty
with defining complexity, for
example, would certainly be
eased by considering other
postmodern thinkers, such as
philosopher Gilles Deleuze,
historian of science Michel
Serres, or even novelist Thom-
as Pynchon. The sciences of
complexity are interdisciplin-
ary. A vision that integrates
computers and biology, as
well as neurology and quan-
tum mechanics, should be able
to accommodate the complex
philosophies of thought and
language in its quest to select a
theory of the shining but pres-
ently uncharted region be-
tween order and chaos. @

CONTRIBUTORS

Eric Bobinsky works at the
NASA Lewis Research Center
in Cleveland, Ohio. David A.
Mindell is a technical writer
and consultant living in As-
pen, Colorado.



BLINDING SPEED

~ COMPLETE COMPATIBILITY

Introducing the high speed modems from U.S. Robotics

Until now, high speed modem users had the best of
one world. They either had speed or compatibility.
U.S. Robotics just changed all that.

THE BEST OF ALL WORLDS...

With the new line of high speed modems from

U.S. Roootics — the Courier HST, the Courier HST Dual
Standard and the Courier V. 32 — you can now have both
the highest speeds and the most compatibility.

For speed — it's the Courier HST which delivers
throughput over 24,000 bits per second with MNP ®level
1-5 error control and compression. And it still costs less
than $1,000.

For Compatibility — the Courier V.32 provides CCITT
standard modulations from 300 bps to 9600 bps for under
$1,495. And with MNP levels 1-5 you will get complete
data integrity plus throughputs approaching 19,200 bps.

For the best of all worlds — it's the Courier HST Dual
Standard, combining the blinding speed of the Courier
HST with the compatibility of the V. 32. At $1,595, it
costs less than some featureless V. 32-only modems.
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U.S. ROBOTICS — THE EXPERT'S CHOICE

You would expect the broadest high speed modem line
from U.S. Robotics. We manufactured our first HST

in 1987, and it quickly became the standard on over
5,000 bulletin boards and over 40,000 users. Rated #1
by Data Communications magazine, it confirmed what
our customers knew al along — U.S. Robotics delivers
the best modem value. And we've been doing that for 13
years — for almost 1,000,000 customers.

When you look for high speed modems, don't settle for
half a solution. Look tc U.S. Robotics. Call today for
details on the high speed modems that give you the best
of all worlds.

Call 1-800-Dial USR. (1-800-342-5877)
or (312) 982-5001 in lllinois

([ Robotics

The Intelligent Choice in Data Communications

8100 North McCormick Boulevard, Skokie, lllinois 60076
U.S. Robotics, Courier and HST are trademarks of LS. Robotics, Inc. Other computer
and software names identified by ® or " are trademarks of their respective
manutacturers. Prices are suggested retail prices in U.S. Dollars.

For sales in the United Kingdom, please call Miracom, Ltd., Ipswich, England.
Telephone: 6473 233888. For Canadian saies, call 1-800-553-3560.
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THE NEW CATALDGS
HAVE ARRIVED! CALL

WE'LL MATCH NATIONALLY ADVERTISED PRICES.

ASSEMBLY LANGUAGE
Advantage Disassembler
ASMILO
Incra
MS Macro Assembler
OPTASM
SOURCER

wi BIOS SOURCH
lurboAssembler/Debugger
Visible Computer: 80286

BASIC

db/ 1B

tacelt

GraphPak Professional
MS BASIC/6.0

MS QuichBASIC 4.5
QuickPak Protessional
QuickPak Scientitic
QuickWindows w/Source
QuickWindows Advanced
SottCode

True BASIC

Turbo Basic

C CODE GENERATORS
Databoss Appli. Generator
Matnx Layout
Pro-C

w/Workbench

C LANGUAGE
C-rerp
laticeC
MicrosoftC
QuickC 2.0
Turbo Cv. 2.0
Turbo C v. 2.0 Professional
Watcom C
Zortech C + +
w source

C LIBRARIES/UTILITIES
C ASYNCH MANAGLR
C TOOLS PLUS/5.0
C Utility Library
EssentialCommunications
Greenleat Comm [ibrary
Creenleat functions
Greenleaf SuperFunctions
PC-hint
PCYACC
TimeShcer

W osource
Tucbo CTOOIS 2.0
viIB

w/ source

C GRAPHICS
tssential Graphics

W source
GraphC
0SS Graphic Dev. Toolkit
HALQ) '88
HAIQO 88 for MS Devel
TurboHALO

LIST OURS
295 279
100 90
180 CALL
150 105
125 105
100 89
140 125
150 M2
160 89
139 121

99 90
149 127
295 199

99 69
149 129

79 70

99 90
139 125

79 69
100 80
100 75
399 379
150 139
495 459
595 569
298 232
450 289
450 299

99 69
150 112
250 187
295 269
150 129
250 209
175 137
129 9
199 139
185 125
229 169
209 155
265 189
139 101
395 359
295 279

1000 899

M9 115

99 89
149 129
299 229
595 509
395 322
595 509
325 229
595 399
100 80

C SCREENS/WINDOWS
Curses (Aspen)

w/ Source
C-Scape

w' Look & teel
C-Worthy

w/ forms & Source
Greenleat DataWindows
Greenleaf Maketorm
Hi-SCREEN XL

JAM

JYACC FORMAKER

PANEL Plus

Vermont\iews
w/ Source Code

Vitamin C
VCScreen

COBOL LANGUAGE
Micro focus
COBOL;2 w/ Toolset
COBOL2 Toolset
PC-CICS
Personal COBOL

COMMUNICATIONS
Carbon Copy Plus
Close-Up (Support)
Close-Up (Customer)
Co/Session (2 user license)
Support
Applicat on
MIRROR I
Rt LAY Gold
RELAY Silver

dBASE LANGUAGE
CLARION

Clear -

Clipper

dBASE [l Plus

dBASE IV

dBASH Graphics for C
dBASt ON | INE

dBASE Programmers Utilities
dBASt Tools tor C
dBASE Tools tor Pascal
dBFast

Integrated Dev. Library
faradox v. 3.0
QuickSilver

R:Base for DOS

R &R

w; Clipper/t oxBASE module

Say What!
Scrimage
SilverComm Library
The Documentor
Tom Rettig's HELP
Tom Rettig's Library

LIST OURS
159 145
349 319
299 282
399 379
195 165
495 439
295 209
125 90
149 129
750 684
495 453
495 395
395 CALL
790 CALL
225 162
149 109
1800 1465
900 733
1495 CALL
149 121
195 135
245 222
195 116
249 227
175 157
125 116
00 90
250 229
150 139
695 599
200 165
695 439
695 399
795 485
9% 69
69 60
9 79
9% 69
9% 69
00 75
195 179
150 129
195 182
395 249
395 259
149 135
725 539
599 369
725 529
150 129
199 179
50 45
CALL CALL
150 139
295 229
120 CALL
00 80

LIST OURS
Ul Programmer 295 229
XDB-SQL 495 419
DEBUGGERS
386 DEBUG 195 145
Periscope /512K 795 675
Periscope Il 175 155
Periscope lix 145 129
Periscope Iil 1395 1255
Quard Analyzer 200 179
Sherlock 195 179
DESKTOP PUBLISHING
HAL(Q DPE 195 162
MKS SQPS 495 479
Pagemaker 6495 523
Ventura Publisher 895 525
DISK/DOS UTILITIES
Command Plus 90 70
Command Tips 90 80
Disk Optimizer 60 55
FANSI CONSOLE 75 66
FASTBACK Plus 189 142
hTest: hi ormat 90 80
MACL Utilities 99 90
Magellan 139 CALL
MKS Toolkit 199 165
Norton Commander 89 56
Norton Utilities 100 61
Norton Utiliies, Adv. Ver. 150 101
PC/Tools Deluxe 80 70
Vcache 50 47
Vieature 80 75
Vfeature Deluxe 120 1M
Vopt 50 47
Xtree 70 60
Xtree Pro 129 1t
ZYINDEX 3.0 45 85
ZYINDEX PROFESSIONAI 295 265
EDITORS
BRIES 195 CALL
Epsilon 195 151
KEDIT 150 120
ME 89 79
w/ source 189 169
MKS Vi 149 125
Mutti-t dit 99 90
Norton Editor 75 70
PC/tDT 295 269
Pitditor 149 129
Slick t ditor 195 155
Spi/pC 245 185
VEDIT PLUS 185 15
vq 270 CAL{
FILE MANAGEMENT
Btrieve 245 185
Xtrieve 595 459
Report Executive 145 109
Btrieve/N 595 459
Xirieve/N 595 459
Report Option/N 345 279
CBIREE 159 141
C-Index for MSC 195 175
C-Index for Turbo C 100 90
C-Index Plus 395 349
c-tree 395 318
d-tree 495 395
r-tree 295 24
C-tree/r-tree bundle 650 523
CQl Query System 395 332
dBC 1l 250 CALL
dBC 11t PLUS 750 CALL
db FIlt 395 309
db_RETRIEVE 395 309
Essential B-Tree 99 89
w/ source 198 179
XQL 795 599
FORTRAN COMPILERS
F771 477 429
GRAPHIER M9 179
Lahey Personal tORTRAN 77 95 89
MS FORTRAN 450 299
RM I ORTRAN 595 479
SURIER 399 359
FORTRAN LIBRARIES/UTILITIES
FITLIB 350 305
FFTLIB 350 305
Grafmatic 135 119
MINIPACKI-LIB 350 305
Plotmatic 135 119
SPARSGEM 350 305
SpindnttLibrary 149 135
Tekmar Graphics Library 195 169
LINKERS/LIBRARIANS
OPTLIB 49 45
OPTINK 125 109
Plink86plus 495 279
Plib 195 149
PolyLibrarian | 99 90
PolyLibrarian i 149 131
.RTLink 195 185
MODULA-2
IPI Top Speed Modula-2 100 90
LOG!THCH Modula-2
Development System 249 199

LIST OURS

Solid B ¢+ Toolbox 100 90
Stony Brook Modula-2
Development Package 345 309
OBJECT-ORIENTED
PROGRAMMING
ACTOR 495 423
Ctalk 150 129
C Tatk Windows 450 399
Smalitaik/v 100 85
Communications 50 45
EGA/VGA Color Ext. 50 45
Goodies #1, #2 or #3 50 45
Smalltalk,V 286 200 169
Smalltalk/V MAC 200 179
OPERATING SYSTEMS
Microport:
System V/Al (complete) 649 549
AT Runtime System 249 209
286 DOS Merge 249 209
SCO:
XENIX Sys V (comp.) 1295 999
Operating System 595 479
WENDIN
Operating System Toolbox 9 80
PéNX 99 80
PCVMS 99 80
Wendin-DOS 139 109
0OS/2 DEVELOPMENT TOOLS
Btrieve for QS/2 595 455
tpsilon tor OS/2 195 151
reenleat DataWindows 395 CAtL
GSS Dev. loolkit tor 0S/2 CALl CALL
LOGH ECH Modula-2 349 279
MKS AWK (0S/2) 179 159
MKS looikit (0$2) 495 439
MS languages CAll CALL
Ne\ws 2 495 CALL
Panel Plus for OS2 495 395
PolyAWR for OS/2 199 179
Vitamin € (05/2) 345 279
Windows for Data (0S$/2) 395 349
PROTOTYPING
Dan Bricklin’s Demo Program (1 195 179
Instant Replay 150 131
Proteus 149 129
Screen Machine 79 60
Show Partner 99 89
Show Partner i /X 350 319
REFERENCE GUIDES
Command Tips 90 80
Norton On-line Prog. Guide 100 75
Tom Rettig’s HELP 120 105
PASCAL COMPILERS
Microsoft Pascal 300 189
Turbo Pascal 150 112
Turbo l'ascal 5.0 Professional 250 187
TURBO PASCAL LIBRARIES/
UTILITIES
B-tree filer 125 99
DATABOSS 399 359
Pascal ASYNCH MANAGER 175 137
PCX Toolkit € 80
POWIR SCREEN 129 99
Turbo Analyst 99 79
Turbo ASYNCH MANAGER 129 )

NEW RELEASES

Vermont Views 1.0

Vermont Creative Sottware’s new
generation of Windows tor Data.
User-interface library for forms,
windows, menus, help, and key-
board handling. Menus in any
style. Forms can be larger than
display window, have choice lists,
context-sensitive help, ftexible
decimal, date, time, and tog?e
fields. Mini word processor. [n-
ternational language portability.
List: $395 Ours: CALL

Microsoft QuickC V. 2.0

Now features incremental compila-
tion and linking, resulting in greatly
improved compilation speed. Also
now includes a built-in, in-line
assembler. Hypertext technology
has been utilized in QuickC’ new
on-hine reference system.

List: $99 Ours: $69

-RTLink

Fast, new overlay linker. User RTLs
(Run Time libraries) to prevent re-
petitive storage, on disk, of code
that is common from one .EXE file
to the next. Use of .RTIs results in
significantly smailer .+XEs result-
ing in reduced disk space
requirements.

List: $195 Ours: $179




This Month's Specials
from
MORTICE KERN SYSTEMS

LIST OURS
MKS AWK 99 82
MKS LEX & YACC 249 207
MKS Make 149 125
MKS RCS 189 157
MKS SQPS 495 479
MKS Toolkit 199 165
MKS Trilogy n 99
MKS VI 149 125
LIST OURS
Turbo Geometry Library 150 135
Turbo MAGIC 199 179
TURBO META-MENU 149 139
Turbo Plus v. 5.0 100 80
Turbo POWER TOOLS PLUS/5.0 149 115
Turbo Professional 5.0 125 99
SCIENCE/ENGINEERING
SOFTWARE
Css 495 459
Derive 200 179
DesignCAD 3-D 299 219
EXP 150 129
HiWIRE-Plus 895 805
MathCAD 349 279
MICRO-CAPIII 1495 1269
Microstat-11 395 349
Systat 595 549
Tango PCB Series |1 595 569
TECH*GRAPH*PAD 395 359
TRANSLATORS
Bas_C (Commercial) 375 323
Bas.Pas (Commercial) 280 242
BASTOC 495 399
Brooklyn Bridge 130
dB2C 299 272
dBx TRANSLATOR 550 469
PROMULA.FORTRAN 450 409
w/ Library Source 745 669
386 SOFTWARE
386 ASM/LINK 495 399
386MAX 75 66
386MAX PROFESSIONAL 129 N5
Concurrent DOS 386 (3 User) 395 349
DESQview/386 190 165
F771-EM/32 895 805
High C 386 895 799
Microport
System V/386 (compiete) 899 799
Runtime System 299 269
MS Windows/386 195 130
NDP C 386 595 529
NDP FORTRAN-386 595 529
SCO XENIX
Operating System 695 589
Sys. V 386 (complete) 1495 1195
VP/IX (2-USERS) 495 399
VP/IX (unlimited users) 995 799
VM/386 245 209
VM/386 Multiuser (unlim.) 895 CALL
OTHER PRODUCTS
FLOW CHARTING 11 229 207
Mulisp-87 300 219
Mulisp-87 Interp/Compiler 400 299
PC Scheme 95 79
Pfinish 395 215
PolyDoc 199 179
Source Print 97 80
Tree Diagrammer 77 70
BLAISE COMPUTING
ASYNCH MANAGER 175 137
C TOOLS PLUS/5.0 129 99
EXEC 95 76
Key Pilot 50 45
PAZCAL TOOLS / TOOLS 2 175 137
POWER SCREEN 129 9
RUNOFF 50 45
Turbo ASYNCH MANAGER 129 9
Turbo C TOOLS2.0 149 115
Turbo POWER TOOLS PLUS/5.0 149 115
BORLAND
Eureka: The Solver 167 126
Paradox 3.0 725 543
Quattro 247 185
SideKick Plus 200 149
Sprint 200 149
Superkey 100 75
TurboAssembler/Debugger 150 N2
Turbo Basic 100 75
Database Toolbox 100 75
Editor Toolbox 100 75
Turbo C2.0 150 112
Turbo C 2,0 Professional 250 187
Turbo Pascal 5.0 150 N2
Turbo Pascal 5.0 Professional 250 187
Database Toolbox 100 75
Editor Toolbox 100 75
Gameworks Toolbox 100 75

LIST OURS

Graphix Toolbox 100 75
Numerical Methods Toolbox 100 75
Tutor 70 55
Turbo Prolog 150 N2
GREENLEAF SOFTWARE INC.
Greenleaf Bus. MathLib 325 229
Greenleaf Comm Library 229 169
Greenleaf DataMath Interface 75 59
Greenleaf DataWindows, DOS 295 209
0S72 Version 395 299
Greenleaf Functions 209 149
Greenleaf MakeForm 125 99
0S72 Version 170 135
Greenleaf SuperFunctions 265 189
Greenleaf ViewComm 495 CALL
LAHEY
F77L 477 429
F77L-EMN6 695 639
F77L-EM/32 895 805
Lahey/Al 05/386 OP/SYS 195 179
PERSONAL FORTRAN 77 95 89
MICROSOFT
MSBASIC/6.0 295 199
MS C 450 299
MS COBOL V. 3.0 900 599
MS Excel 495 299
MS FORTRAN 450 299
MS Learning DOS 50 40
MS Mach 2 495 329
MS Macro Assembler 150 105
MS Mouse Bus or Serial
w/Paintbrush & Mouse Menus 150 105
wiEasyCAD 175 129
w/Paintbrush & Windows 200 149
MS 0572 Prog. Toolkit 350 229
MS Pascal 300 199
MS QuickBASIC 99 69
MS QuickC 2.0 99 69
MS Windows 99 69
MS Windows/386 195 130
MS Windows Dev. Kit 500 319
MS Word 450 285
NOVELL
Btrieve Standalone 245 185
Btrieve for DOS 3.1 Networks 595 459
Btrieve for O5/2 595 459
Btrieve for XENIX 595 459
Btrieve Multitasking Add-on 345 279
Btrieve IBM PC Network Add-on 345 279
NetWare C Interface forDOS 295 239
NetWare MHS 100 79
NetWare MHS interface Guide 145 129
NetWare RPC 950 759
NetWare SQL 595 459
NetWare System Calls for DOS 195 = 159
Report Executive 145 109
XQL 795 599
Xtrieve 595 459
RAIMA CORPORATION
db_FILE 322
Single user w/source code 890 725
Multi-user 595 485
Multi-user w/source code 1390 1133
db_RETRIEVE 395 322
Single userw/source code 890 725
Multi-user 595 485
Multi-user w/source code 1390 1133
WKS Library 195 179
SYSTEMS & SOFTWARE
LINK & LOCATE 350 309
LINK & LOCATE + + 395 359
SoftProbe I1/TX 395 359

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(sl_roducts cannot be
i

returned once

sk seals are broken.

utilizing NetWare SQL.

network accounting.

In NY: 914-332-4548
Customer Service: 914-332-0869 .
International Orders: 914-332-4548 Call or Write for

Latest Free Catalog!

Telex: 510-601-7602

Hot Line for
Development Tools!

Developers require programming tools and services

that address their changing development needs.

Novell® supplies tools that shorten the application

development cycle. Btrieve® set the file management
standard for PC applications. Xtrieve™ and Report Execu-
tive® provide query and report writing capabilities. Now
Novell offers NetWare SQL™! Combined with XQL, you
have an unbeatable set of tools for implementing applications
with relational data management capabilities.

NetWare SQL NetWare SQL is an open interface relational
database engine providing back-end database services to a wide variety
of front-end applications. Integrated with the NetWare operating sys-
tem, NetWare SQL's server-based technology enables efficient, reliable,
and high performance distributed data management. By using NetWare
SQL, your applications will run faster and deliver higher levels of re-
liability and data integrity. Plus, your applications can share data with
popular packages being offered by major software vendors who are also

List: $595 Ours: $459

XQL XQL gives you the convenience and power of a 4th generation
language by allowing you to use SQL for relational data management
within your application programs. Your XQL applications can run stand-
alone, on DOS networks, or you can combine it with the NetWare SQL
database server for distributed processing capabilities.

List: $795 Ours: $599

NetWare System Interface Netware System Calls and
the NetWare C Interface, offer over
gramming interfaces (APIs) for direct access to NetWare operations

such as network security, fault tolerance, network management, and

system-level application pro-

NetWare System Calls List: $195 Ours: $159
NetWare C Interface List: $295 Ours: $239

NNOVELL.

Fax: 914-332-4021

wadise

A Division of Voyager Telemarketing ™
55 South Broadway, Tarrytown, NY 10591
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NOW YOUR SOFTWARE
GAN TEST ITSELFE.

our customers expect software that works.
All the time. The key to software quality is
exhaustive testing. It’s also an engineer’s
worst nightmare. But it doesn’t have to be.
Because now you can automate your soft-
ware testing.

Introducing the Atron Evaluator. The first and
only non-intrusive automated PC-based software
testing tool.

The Atron Evaluator automatically runs your soft-
ware regression testing programs. All of them. All
day. All night. Giving you thoroughly tested, higher
quality software.

The Atron Evaluator is hardware-based. And since
it’s non-intrusive, software behavior is tested with-
out the risk of alteration. Once your tests have run,
you can refer to automatically generated test reports
to double-check test results.

The Atron Evaluator saves time. And time makes
you money. Development cycles are shortened, so
your software gets to market sooner. And while your
test programs are running, you can be more produc-
tive. Start a new project. Or go home.

For more information about the Atron Evaluator,
callus at 1-800-283-5933. And put an end to your
worst nightmares. Automatically.

Circle 31 on Reader Service Card
In Europe, contact:
Elverex Limited, Enterprise House
A Division of CADRE Technologies Plassey Technology Park, Limerick, Ireland
Phone: 061-338177
Saratoga Office Center QATraining Limited, Cecily Hill Castle
12950 Saratoga Av.e"ue Cirencester, Gloucestershire, GL7 2EF, England
Saratoga, California 95070 Phone: (0285) 5888




WHAT’S NEW

Network Station
Designed Around
X Windows

he NCD16 is a 12.5-

MHz 68000-based per-
sonal computer with 1 mega-
byte of RAM. It’s built in the
tradition of the low-priced,
intelligent personal computers
that boot from an Ethernet
host.

This intelligent worksta-
tion, however, is designed to
also run X Windows soft-
ware, an MIT-designed soft-
ware concept that has been
endorsed by IBM, DEC, Hew-
lett-Packard, and others. X
Windows lets the NCD16 sup-
port multiple applications
running on hosts under the
Unix and VMS operating
systems; it runs the applica-
tions between the hosts and
the NCD16 at the 10-Mbps
Ethernet data rate. (Compare
that to the maximum ASCII
terminal-to-host rate of 38.4
kbps.)

Once you’ve downloaded
X Windows from your host (or
you’ve booted up with an op-
tional PROM), you address
particular hosts with the
mouse by clicking on the rep-
resentative windows. The 16-
inch monochrome display with
1024- by 1024-pixel resolu-
tion promptly responds with a
105-dpi bit-mapped graphic,
something available before
only on stand-alone PCs,
proprietary LANs using data
rates afforded by optical
fiber technology, and higher-
priced workstations.

The Ethernet adapter fits
into the NCD16’s only slot.
Price: $2550; PROM, $300.
Contact: Network Comput-
ing Devices, Inc., 350 North
Bernardo Ave., Mountain
View, CA 94043, (415)
694-0650.

Inquiry 1151.
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The X Window-based NCD16 computer has an Etherner link.

This 80386
System Eliminates
the 80286

Price Advantage

he Power 386-20 might
just be the least-expensive
80386-based personal com-
puter on the market. And it’s
not short on equipment. It
comes standard with 1 mega-
byte of RAM, a 30-megabyte
hard disk drive, a 1.2-mega-
byte 5 %-inch floppy disk
drive or a 1.44-megabyte 3 -
inch floppy disk drive, and a
12-inch monochrome monitor.
There’s also a Hercules-
compatible graphics card, a
101-key Key Tronic key-
board, and room for five 16-bit
and three 8-bit add-in cards.
Other standards include a
1-to-1 interleave controller for

two hard disk drives and two
floppy disk drives, a parallel
port for your printer, and
room for two half-height inter-
nal peripherals and three
half-height external drives.
Price: $1995.

Contact: Micro 1, Inc., 557
Howard St., San Francisco,
CA 94105, (800) 338-4061;

in California, (415) 974-5439.
Inquiry 1153.

A Desktop with a
Mainframe Punch

he Unisys Micro A is a

redesign of the PW? Series
800 with a mainframe
processor.

Basically, Unisys took an

of f-the-shelf 80386-based
workstation, converted the
80386 processor into an 1/0

SEND US YOUR NEW PRODUCT RELEASE

We'd like 1o consider your product for publication. Send us full
information, including its 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.

and maintenance subsystem,
and added a 48-bit main-
frame A-series processor, an
80286 data communications
coprocessor with four

ports, and a Z80 SCSI
COProcessor.

With the 16-bit 80386 act-
ing as an I/O system, Unisys
limits the power of the 48-bit
main processor, company of fi-
cials admit. Similarly, an
80286-based data communica-
tions processor with four RS-
232C communications ports is
overkill.

However, Unisys says that
the goal was to design a desk-
top system that would bring
down the price of a Micro A,
whose predecessor is priced
at about $100,000. Upgrades
with X.25 capabilities are
planned.

Without modifications, the
PW? Series 800 runs both
0S8/2 on the 80386 and the
Series A Master Control Pro-
gram/Advanced System
(MCP/AS), which is the main-
frame operating system de-
signed for the A Series. It can
also run as an 80386 with
0S/2 alone.

At the heart of the Micro A
processor is the single-chip
A-Series mainframe proces-
sor, a 2- by 2-inch multichip
package that contains the
equivalent of 10.3 million
transistors. The processor
sits on a thick (two-board-
width) AT add-in board with-
in the 16-bit 80386-based
motherboard. The processor
board contains 2.5 megabytes
of static RAM plus 12 mega-
bytes of system RAM. The
80386-based motherboard
contains 3 megabytes of RAM.
Price: $25,365; software,
$5000.

Contact: Unisys Corp., P.O.
Box 500, Blue Bell, PA 19424,
(215) 542-6512.

Inquiry 1150.

continued
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Please, Squeeze
My Data

hen first approached

with a real-time com-
pression algorithm that would
effectively double the number
of bits it could squeeze into
its QIC-40 streaming tape
drives, Colorado Memory
Systems said “No, thanks” to
Stac of Pasadena, California.

But on further consider-
ation, the company that made
the QIC-40 a de facto stan-
dard decided to work with Stac
to use the algorithm, as well
as to promote it as the perfect
data compression software
for streaming tape drives.

The company also decided
that the length of the tape could
be increased from 600 feet to
1000 feet because, unlike stan-
dard audiocassette tapes, the
drive mechanism that pulls the
tape through the heads isn’t
the tape itself.

The result is the QFA-500,
with 500 megabytes of memory
backup capacity. It sits in a
5%-inch form factor and backs
up data at 4 to 6 megabytes
per minute, depending on the
data. Each QFA-500 needs
512K bytes of system RAM.
Price: $1395; external,
$1795; XT/AT adapter, $150;
PS/2 adapter, $300; tape car-
tridge, $43.40.

Contact: Colorado Memory
Systems, Inc., 800 South Taft
Ave., Loveland, CO 80537,
(303) 669-8000.

Inquiry 1155.

Lundy Monitor
Features 1600 by
1200 Resolution

he Lundy 1612 is a

1600- by 1200-pixel color
graphics monitor for the IBM
AT, PS/2s, and compatibles. It
comes with a high-speed
graphics controller and support
for leading software
packages.
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Data compression makes the QFA-500 a 500-megabyte tape
drive.

Besides the 19-inch CRT
unit, the Lundy 1612 includes
an interface board installed
inside the host computer, and
an external box (typically sit-
ting below the monitor’s swivel
stand) that holds the graphics
controller and video RAM on
two separate circuit boards.
Interfaces are available for
both the 16-bit AT bus and
the Micro Channel bus, and
Rundy plans to announce
boards for other systems later
this year. The standard AT
board comes with a megabyte
of video RAM.

The graphics controller
uses proprietary ICs and the
50-MHz Texas Instruments
TMS 34010—a 32-bit graphics
processor that TI says is ca-
pable of drawing at the rate of
6 MIPS. The controller/mon-
itor combination can display up
to 16 colors simultaneously
from a palette of 4096 at 1600-
by 1200-pixel resolution, or,
with software reconfiguration,
256 colors from a palette of
16 million at 1024- by 768-
pixel resolution. The video
RAM is up to 8 megabytes.

The company claims com-
patibility with more than 100
software packages.

Price: $9950; MCA version,

$10,150.

Contact: Lundy Electronics
& Systems, Inc., Computer
Graphics Division, One Rob-
ert Lane, Glen Head, NY
11545, (516) 671-9000.
Inquiry 1157.

Dot Matrix Just
Got Better

he Proprinter X24E and

XL24E are 24-wire, bi-
directional dot-matrix
printers rated at 288 characters
per second in 12-character-
per-inch draft mode. That’s
about 20 percent better than
their predecessors, IBM says.

The print buffer has been
enlarged to 14K bytes. The
FontSet option provides for
11 additional fonts, and there’s
now a display panel for setup
where there used to be DIP
switches. You also get more
paper-handling, paper-width,
paper-weight, and program-
mable features than you prob-
ably care to have.

The printer’s computer in-
terface is parallel or, optional-
ly, RS-232C or RS-422.
Price: X24E, $899; XL24E,
$1199.

Contact: Consult your local
telephone book’s white pages
for IBM Corp. or call (800)
426-2468.

Inquiry 1156.

Replace Mac’s
Mouse and Keyboard
with Speech

ove down! Move right!
Double-click!

You’ve just told your Mac-
intosh to open an application.
And you didn’t need to use
the mouse. You did it by
speaking into a microphone.

That’s what the new Voice
Navigator from Articulate Sys-
tems can let you do. After
teaching the Voice Navigator a
basic vocabulary of com-
mands, you can run applica-
tions and perform complex
operations entirely by voice.

Voice Navigator consists of
a hardware/software combina-
tion that includes an A/D
converter and voice recogni-
tion software. The hardware
is contained in a 9-inch-square
box that plugs into the Mac’s
SCSI port.

The system comes with a
built-in microphone, speaker,
and sound controls, and it
can also be used with virtually
any external microphone/
headset combination. On the
software side, the Voice
Navigator can be used as a
desk accessory or INIT file
so that voice control is always
available.

You can control the mouse
cursor or any command in any
application using the Voice
Navigator—to control a Hyper-
Card Japanese “language
lab™ application, for example.
The Voice Navigator can also
be used with Apple’s Macro-
Maker.

A telecommunications op-
tion for later introduction in-
volves a modem control so
you can call up your Mac and
tell it what to do.

Price: $999.

Contact: Articulate Systems,
Inc., 99 Erie St., Cambridge,
MA 02139, (617) 876-5236.
Inquiry 1158.

continued



If you perform
calculations, the answer
is obvious.

MathCAD 2.0.

It's everything
you appreciate about
working on a scratch-
pad - simple, free-form
math —and more. More
speed. More accuracy.
More flexibility.

Just define your
variables and enter your
formulas anywhere on the screen. MathCAD
formats your equations as they're typed.
Instantly calculates the results. And displays
them exactly as you're used to seeing them—
in real math notation, as numbers, tables
or graphs.

MathCAD is more than an equation
solver. Like a scratchpad, it allows you to add

wit)
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© 1988 MathSoh, Inc
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text anywhere to
support your work,
and see and record
every step. You can
try an unlimited
number of what-ifs.
And print your
entire calculation as
an integrated docu-
ment that anyone
can understand.
Plus, MathCAD
is loaded with powerful
built-in features. In addition to the usual trig-
onometric and exponential functions, it
includes built-in statistical functions, cubic
splines. Fourier transforms, and more. It also
handles complex numbers and unit conver-
sions in a completely transparent way.
Yet, MathCAD is so easy to learn, you'll

be using its full power an hour after you begin.

Requires IBM PC*® or compatible, 512KB RAM, graphics card.

13M PC® International Business Machines Corporation.
MathCAD® MathSoft, Inc

orours’

What more could you ask for? How about
two new applications packs to increase your
productivity?

The Advanced Math Applications
Pack includes 16 applications like eigenvalues
and eigenvectors of a symmetric matrix, solu-
tions of differential equations, and polynomial
least-squares fit.

The Statistics Applications Pack lets
you perform 20 standard statistical routines such
as multiple linear regression, combinations and
permutations, finding the median, simulating a
queue, frequency distributions, and much more.

MathCAD lets you perform calculations in
a way that’s faster, more natural, and less error-
prone than the way you're doing them now—
whether you use a calculator, a spreadsheet, or
programs you write yourself. So come on over
to MathCAD and join 45,000 enthusiastic users.

For more information, contact your dealer
or call 1-800-MATHCAD (In MA: 617-5771017).

MathCAD

MathSoft, Inc., One Kendall Sq., Cambridge, MA 02139
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Zoom to 4096
by 1792 Pixels

he second-generation

Spectrum/8 video card
for the Mac SE/30 provides a
1024- by 768-pixel display
with pan and zoom features
that allow you to see a part of
the screen at a resolution of
4096 by 1792 pixels.

That resolution is designed
with 1 bit of information corre-
sponding to 1 pixel on the
screen. At 2 bits per pixel, you
can get up to four colors at a
resolution of up to 2048 by
1792 pixels. At 4 bits per
pixel, you rely on 16 colors and
2048 by 896 pixels. And at 8
bits per pixel, you get 256
colors and a resolution of
1024 by 896 pixels. Output can
be color, gray-scale, or Na-
tional Television System Com-
mittee-standard RGB.

The Mac SE/30 has an 030
Direct Slot connected directly
to the 68030 microprocessor.
The slot supports a 32-bit data
and address bus and provides
access to 32-bit ROM routines.

The Spectrum/8 will work
with SuperMac, Apple, NEC
MultiSync, and compatible
monitors.

Price: $1895.

Contact: SuperMac Tech-
nology, 485 Potrero Ave.,
Sunnyvale, CA 94086, (408)
245-2202.

Inquiry 1162.

D ragonDictate is an AT-
compatible board that
turns your 80386-based sys-
tem into a large-vocabulary
dictation machine. And for
the first time, Dragon Sys-
tems says, you don't have to
be specially trained to use it.

DragonDictate is based on
the DragonWriter speech
recognition system. Even
with a 5000-word vocabu-
lary, DragonWriter lets you

HARDWARE

e ADD-INS

The Spectrum/8 video card zooms and pans.

RasterOps Board
Aims to Make
QuickDraw Quicker

P erhaps the biggest criti-
cism of the Macintosh II

as a potential engineering
work station is its graphics per-
formance. For this reason,
RasterOps Corp. has intro-
duced the ColorBoard 118, a
graphics accelerator board
that, according to the com-
pany, can run applications up
to 60 times faster than stan-
dard QuickDraw. (QuickDraw
is a toolbox of routines for
drawing graphics primitives;
it’s driven by the Mac’s
68020 processor.)

RasterOps’ 8-bit accelera-

dictate at near real-time
rates.

The control and display
interface is the key to its ease
of use, Dragon Systems says.
When a new word is spoken,
the system relies on abbrevi-
uted keyboard entries to
enter text. As it builds the
acoustic models of the vo-
cabulary, it shifts to real-
time speech recognition to
accelerate textentry. The in-

tion board uses a vector-pro-
cessing chip, developed by
Advanced Micro Devices
(AMD), to intercept and ac-
celerate the execution of cer-
tain QuickDraw commands
intended for the 68020.
RasterOps' high-speed
processing circuit, which in-
corporates the AMD chip, is
called the Quad Pixel Data-
flow Manager (QPDM). The
company plans to implement it
on its future boards using an
AMD 2000 RISC processor.
The company claims 100
percent compatibility with
QuickDraw.
Price: $3195.
Contact: RasterOps Corp.,
10161 Bubb Rd., Cupertino,
CA 95014, (408) 446-4090.
Inquiry 1163.

Dictate to Your 80386 with Dragon Systems’ Board

terface controls the display
of most likely words from the
dictionary and the active vo-
cabulary. It also places the
voice- or keyboard-selected
word into the text of the
document.

You need an 8-bit slot, a
1.2-megabyte 5 %-inch flop-
py disk drive, a 40-megabyte
hard disk drive, 640K bytes
of system RAM, a half-
megabyte of expanded mem-

Compaq Goes
Beyond VGA
with New Board

ompagq has introduced a

high-resolution graphics
board aimed at PC users who
are not satisfied with IBM's
VGA resolution.

The new Advanced Graph-
ics 1024 Board, built around
the 50-MHz Texas Instru-
ments 34010 graphics proces-
sor, can display 16 colors out
of a palette of 16 million at res-
olutions of up to 1024 by 768
pixels.

With special drivers, the
1024 boosts AutoCAD opera-
tions by as much as five
times compared to a VGA sys-
tem, Compagq claims. Com-
paq is working with a number
of vendors to develop drivers
for the new graphics system,
including CADKEY, Evolu-
tion Computing, and Graphic
Software Systems. The board
will work with many high-
resolution monitors.

An optional 512K-byte
memory board adds the capa-
bility to display 256 colors
simultaneously.

Price: $1499; memory
board, $599.

Contact: Compaq Computer
Corp., 20555 FM 149, P.O.
Box 692000, Houston, TX
77269, (713) 370-0670.
Inquiry 1164.

continued

ory, and 4 megabytes of ex-
tended memory.

The board also comes

with software, a headset mi-
crophone, and an instruc-
tional VHS videotape.
Price: DragonDictate,
$9000; DragonWriter,
$4500.
Contact: Dragon Systems,
Inc., 90 Bridge St., Newton,
MA 02158, (617) 965-5200.
Inquiry 1165.
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NEW TURBO C PROFESSIONAL 2.0

Pull out all the stops

Turbo C° Professional is the only production-quality C Turbo Debugger is a winner

compiler with a completely integrated environment. Turbo Debugger won PC Magazine's most recent Award for
Everything you need—all the tools—are included in this Technical E)g(!c;ell ence, and h e&;e’s what they said:

environment, 0 you never waste time stopping, starting, and i i
switching between tools. “Everyone who's tried the Turbo Debugger agrees. It wins the

And you're not forced into (development tool) category’s award for Technical Excellence hands
trade-offs between high-productiv- down. The user interface is simple yet elegant; the program works
ity programming and small, fast, the way programmers want to work. Yet again, Borland has
reliable code. Instead you get the advanced the state of the art in an eminently useful way.”
fastest and the best of both worlds. Bill Machrone, Editor-in-Chief, PC Magazine
WL s o Debug any size program

ween editor, compiler, linker,
and debugger that lets you race Turbo Debugger lets you debug on a remote machine. That's
through your program with a fast a win. And in virtual mode of the 386, it allows you to debug any
edit/compile/run/debug cycle. size program. Even your largest—especially your largest. That’s a
. huge win.
Only Tlll‘.bO C Professional And it can give you 12 different views of your code. It sup-
gets it all together ports browse-through data debugging; offers flexible break-
Now everything you points; supports in-circuit emulation; offers EMS
need to write and - support; has a “Point & Shoot” integrated
debug production- debugging environment, and is completely
quality, optimized CodeView® compatible. Turbo C Professional
. code in both C and does all that, so i wins—and so do you.
As.sembly language is all. yours in one package. ST 0 PP | N G Pull out all the stops
With Turbo C Professional you get: Turbo C's integrated environment lets you
8 Turbo C 2.0 with its own integrated develop- completely stop stopping. Your program is never
ment environment—Compiler, Editor, Debug- A NY interrupted. No stops and no g aps. You compile
ger, and Linker. faster. Link faster. Work faster. Think faster. So
® Plus a separate command-line C Compiler Tl M E turn to Turbo C Professional: There’s nothing
8 Turbo Assembler®—a complete Macro Assem- stopping you now.
bler that's more compatible with MASM than ~ \_ hd P D .
MASM is with itself This is no ordinary Demo
8 And the new source-level Turbo Debugger® that lets you Not one, not two, but i
debug any size program. Turbo C Professional has it all. three different demos on [} g
the same disk: Turbo C, PROF H
Turbo C 2.0 Turbo Assembler  Turbo Debugger Turbo Pascal,® and TURBO C
® Compiles over 16,000 m i\;sggg)lles uwpto =m gebug atnhy sizfI program Turbo Debugger. We'll
: \ ol . } .
[ L’;;iﬁ:;:"::ﬁ:ee Help minute e per w;glw::ta azt;ﬂg;{::clures Send you the demf) dlSk
® Supports inline assembly ® Compatible with  ® Set conditional breakpoints, and fact sheets with
s WSS s o o | eoiclinfornation
® More than 450 brary & Assembles multiple expressions for $4.95. To order,
functions files ® 386 ICE capabilities CALL (800) 345-2888 . _.
Ext. 200 -” askRiLan®

Rrdo £, Nrbo Pascai rbo Assembier, an0 iwdo Debugger are registeted trademarks of Borland international. Copyright
©1989, Bortand Inierational, Inc All tight reserved Bl 1286
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Aﬁnouncing a big leap in mouse technology.
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Fina//y, a mouse with an extraordinary body

— and a mind to match.

A mouse
ballistically ‘
tuned to accel-
erate your cursor across

. any screen with the mere flick
ofawrist,and slow itdown on
arrival for pixel-point control on

detail work.

This mouse is guaranteed to work with all
applications on your IBM personal computer.
And it comes with a great selection of
MouseWare™including Pop-Up DOS™the
ultimate DOS handler; Mouse-2-3,"the Lotus
1-2-3™shell; and 35 menus for best-selling

keyboard-based applications.

The Logitech Mouse. $139, complete with
Logitech’s Lifetime Satisfaction Guarantee
and unlimited Product Support.

For your nearest dealer, call-

| 800-231-7717

In California:
800-552-8885

In Europe:
++41-21-869-96-56

Circle 311 on Reader Service Card
(DEALERS: 312)
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WHAT’S NEW

Plastic Optical-
Fiber LAN Eases
Installation Hassles

he Fiberstar PC net-

work, the first commer-
cially available plastic opti-
cal-fiber LAN, couples the
installation ease of twisted-
pair cabling with some of the
communications advantages
normally associated with glass
optical fiber.

This takes plastic optical
fiber beyond the realm of illu-
mination of automotive in-
strumentation and into the of-
fice. At about $1000 per
node, the 2-Mbps Fiberstar PC
network makes plastic fiber a
cost-effective alternative to
twisted-pair copper wiring
for local-area networking all
the way to the desktop. And
it brings with it glass fiber’s
often-touted advantage of im-
munity to electromagnetic
interference.

Installation hassles are
almost nonexistent with the
Fiberstar PC LAN. This is
because the Mitsubishi Rayon-
manufactured optical fiber
that Netronix uses is roughly
16 times the diameter of the
glass optical fiber used in
LANSs. The plastic fiber is
also less expensive and tougher
than glass, which cannot be
wound tighter than about a foot
in diameter without degrad-
ing the signal or breaking the
glass.

Installing and terminating
glass optical fiber has always
been the domain of telephone
company technicians, who are
said to use the expertise of an
electrician and the precision
and instruments of a jewel
cutter. The plastic optical fiber
used here, however, can eas-
ily be installed by the average
of fice worker.

There’s no need to polish
the end of plastic fiber, and the
plastic connector (by Amp,
Inc.) simply snaps into its
place on the X T-compatible
add-in cards in your computer
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Fiberstar, the plastic optical-fiber LAN from Netronix.

and on the Netronix network-
ing hub.

Each add-in card includes
a 650-nanometer LED source
and a positive-intrinsic-nega-
tive photodiode receiver. Op-
tional cards conform to the
TCP/IP.

The 16-port Fiberstar ac-
tive hub is configured with

£50-nm LED:s for plastic op-
tical-fiber transmission dis-
tances of up to 500 feet, with
850-nm LEDs for glass optical
fiber for transmission up to
5000 feet, or with combina-
tions of different LEDs for
the different media. (Active
hubs have repeaters; passive
hubs simply switch the sig-
nals.) In a star configuration,
mul*iple hubs can support up
to 2. 0 nodes.

Through Netronix bridges
and broadband adapters, Fi-
berstar PC hubs can hook
into standard baseband net-
works like Ethernet and Star-
LAN, and into standard broad-
band networks as well.
Price: Card, $595; card with
TCP/IP package, $895; 16-
port hub, $2195.

Contact: Netronix, 1372
North McDowell Blvd.,
Petaluma, CA 94952, (707)
762-2703.

Inquiry 1159.

Sync Your PC with
Telecommunications

he Network Access Con-

troller from Sync Re-
search gives many types of
terminals a 64-kbps clear
channel for data transfer.
Standard support is available
for PC and other asynchro-
nous (including asynchronous
X.29 hosts) and synchronous
devices. A 3270 emulator is in-
cluded to allow your PC to
emulate 3270 terminals, both
bisynchronous and System
Network Architecture. (SNA is
the set of specifications gov-
erning IBM networks; it’s
analogous to the Open Sys-
tems Interconnection reference
model.) 5

About the only networking
protocol left is TCP/IP, com-
monly used for Ethernet
LANs, and Sync Research says
that it plans to upgrade the
Network Access Controller for
TCP/IP functionality next.

The 64-kbps channel is
possible through the X.25-
standard packet-switched
network.

The enabling device within
the controller is a packet as-
sembler/disassembler (PAD)
that assembles packets of data
for transmission with other
packets on the X.25 telecom-
munications infrastructure.
(Voice is carried through the
same infrastructure but is not
compressed into packets.)

Unlike the PAD modem

recently introduced by Hayes,
the Network Access Control-
ler works only with leased tele-
communications lines, not
with dial-up, circuit-switched
lines. That means you must
lease the line from your tele-
phone company at a premium
price. But because you’ll own
that connection, there’s no
need to dial a number, and
you’ll never get the standard
holiday message, “All circuits
are busy; please try your call
again.”

Each Network Access Con-
troller supports up to eight si-
multaneous sessions per ter-
minal, and the standard
Network Access Controller
has four terminal ports. A sep-
arate control unit (available
from several vendors) gives
you multidrop capabilities
with bisynchronous and SNA
terminals for as many as 32
terminals per session. Based
on the number of sessions
and the multidrop capabilities,
a Sync Research spokesper-
son estimated that between 40
and 100 people will use a
single Network Access Con-
troller simultaneously.

To tie it all together, you’ll
need to add network manage-
ment hardware and software
from Sync Research.

The network management
hardware consists of an 80286-
based machine with 2 mega-
bytes of RAM, a 71-megabyte
hard disk drive, a port for
Sync’s proprietary AT-compat-
ible communications board,
and an asynchronous terminal.
The 80286-based machine
runs Xenix and the Sync
software.

Price: $5880; four-port ex-
pansion, $2500 each; network
management hardware,
$12,500; software, including
Xenix, $16,240.

Contact: Synch Research,
13891 Newport Ave., Tustin,
CA 92680, (714) 669-8020.
Inquiry 1160.
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ORACLE has led a revolution in PC
relational database technology. More
power. More portability. More con-
nectivity. More reasons

& than cver to make

ORACLE your corporate
standard databasc.

New tools with even
more power.

We're proud to announce our new-
est release—Professional ORACLE Ver-
sion 5.1B. Now you can run vour appli-
cations in OS/2 or in protected mode
above 640K in MS-DOS. So you have
more room for more powerful applica-
tions. And those same applications run
unmodified on almost all workstations
minicomputers and mainframes.

Version 5.1B delivers a new level of
power to your PC developers includ-
ing the latest versions of:

*SQL*Forms® NEW! Enhanced
4th-gencration application develop-
ment environment.

*SQL*Menu® NEW! Flexible inter-
face builder for defining complex
menu svstems.

EDITORS
CHORCE

* SQL*ReportWriter™ NEW! Non-
procedural development and runtime

powerhouse for producing any report.

*SQL*Plus® Oracle’s ANSI-standard
SQL query and administration tool.

* Pro*C™ The C-language pre-
compiler and subroutine call inter-
face to ORACLE.

Learn SQL on us.

Learn the language of the revolu-
tion. Order Professional ORACLE
today for 1299 and we'll include
ORACLE SQL=*Tutor, a nine-module
PC-based SQL instruction program
that sells by itself for §199.

Try ORACLE for $199.

Our Trial Version is identical to
Professional ORACLE. but can’t be
used in networked configurations
and allows a maximum user databasc
size of 1 MB. It’s a powerful tool for
prototyping your first ORACLE appli-
cation. And its price can be applied
to the purchase of a full Professional
ORACLE license.

ORACLE

COMPATIBILITY - PORTABILITY - CONNECTABILITY
Call 1-800-0RACLE?1, ext.4931 today.

Copyright © 1989 by Oracte Corporation. ORACLE, SQL-Forms, SQL*Menu. SOL- Plus and SQL Report are registered.ttademarks and Pro-C and
SOL*ReportWriter are trademarks of Oracle. Also trademarks: MS of Microsoft, 05/2 of IBM TRBA

Money-back guarantee.

If you haven't tried ORACLE vet.
now there’s even more reason to join
the SQL revolution. More tools. More
power. If ORACLE 5.1B doesn't ’
revolutionize the way- you develop |
PC database applications, return it
within 30 days for a full refund. ;
1

Call 1-800-ORACLE1 ext.4931,
or an ORACGLE MasterVAR today.

Oracle Direct » 20 Davis Dr. « Belmont, CA 94002
1-800-ORACLE1, ext. 4931

Since your 30-day moncy-back guaraniee climinates any risk
on my part, please send me the software below. Enclosed is
my [0 check, or [ VISA [ MasterCard [ AmEx credit
card authorization. Offer valid only in the I'SA

Please send [ 5.25” High Density or (] 3.5” disks

| [ Professional ORACLE for MS-DOS with frce |
ORACLE $QL+Tutor for §1299 $
[ Professional ORACLE for MS-DOS Trial |
Version for $199
[J Professional ORACLE for 08/2
| for §1299 $ |
ORACLE MS-00S -
| PC with MS DOS V3 1+, hard disk, 640KB of memory and 896K |
extended memory required. 2 SMB o' extended memory recom.
mended (required for SOL * ReportWriter) 08/2 — 80286/
I 80386 PC w! 0S/2 V1 0_hard disk, M8 memory SOL -Report |

Wniter not available for 0S/2 and 15 replaced by SQL-Report®

(7 Just send ORACLE $QL+Tutor for $199 S
Mimmum Requirements 256K PC with hard disk Coior
maonitor suggested

Subtotal . S
Please add appropriate sales tax $.
Total enclosed/authorized (1'SA only) $
NAME i
I COMPANY
| STREE 0 PO boxes, please
I ATE rd
I PHONE
I CREDIT CARD NC CARD EXPIRATION DATE
|
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WHAT'S NEW

IC Programmer
Expanded for Logic
Devices

he JE680 Universal IC

Programmer is an
EPROM programmer that
has been upgraded to program
many types of logic and
memory-type programmable
devices, with or without
computer support. Now it can
also program memory
devices such as MOS/CMOS
EPROMs, MOS/CMOS
EEPROMs, PROMs, and bi-
polar PROMs. It will also
program programmable-array-
logic devices.

The computer interface is
RS-232C. There’s a parallel
printer port, and the JE680
supports standard, intelligent,
and quick-pulse program-
ming methods.

A pin-check function with
pulse-reflection technology
lets you examine individual
pins. You can use up to 18 data
formats, and the JE680 is
compatible with many of the
software packages written for
other EPROM programmers.
Or you can use the software
option package—including
Boolean conversion, auto-
compiling, and fuse map gen-
eration—for logic design
applications.

After programming, you
can use the JE680 to do an
automatic self-test, an inser-
tion and backward-device
check, and other test
functions.

Price: $1799.95; software,
$29.95.

Contact: Jameco Electron-
ics, 1355 Shoreway Rd.,
Belmont, CA 94002, (415)
592-8097.

Inquiry 1166.
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The JE680 Universal IC Programmer works for memory

and logic devices.

EPROM Eraser
Shields You from
Shortwave UV Light

he EE128 EPROM Eras-
er uses a 4-watt, 254-
nanometer ultraviolet light
source to erase up to nine
EPROMs in less than 30 min-
utes. But you won't get any UV
exposure with the snaplock
dragver and safety switch that
help block the escape paths
for these harmful rays. There’s
even a lamp-on indicator for
extra protection.
Price: $79.95.
Contact: Ultra-Lum, Inc.,
217 East Star of India Lane,
Carson, CA 90746, (213)
324-2247.
Inquiry 1167.

Firmware
Prototyping
Made Easy

he Analogica-T is a soft-

ware and hardware devel-
opment tool designed for pro-
totyping computer control
interfaces to scientific instru-
ments and industrial equip-
ment. It looks like a full-
length board for your PC (it’s
XT or AT compatible) and a
hardware design unit that’s just
about the length and width of
your briefcase.

An 8255-A provides 24
lines of parallel 1/0, and
switching allows address se-
lections as required for such
things as direct memory ac-
cess and serial I/O.

Circuitry is mostly wire-
wrap, Westcoast Technical &
Hobby says, so you can make
custom modifications. It also
lowers the price for using
printed circuit boards with
copper on only the top and
bottom layers.

Driver software is supplied
in .EXE and .ASM formats on
a 5%-inch floppy disk drive.
Executable 8088 code and an
8255-A driver are also in-
cluded, as are source code
skeletons.

The design board includes
buffered system signals
brought to terminal strips ad-
jacent to four solderless
breadboards.

Each kit comes with as-
sembly instructions and sche-
matics for installation in
about 30 hours, depending on
the options.

Price: $721; assembled and
tested, $1203.

Contact: Westcoast Techni-
cal & Hobby, P.O. Box F110-
415, Blaine, WA 98230; or
call the headquarters in Sur-
rey, BC, Canada at (604)
591-1624.

Inquiry 1168.

Mac Digitizing
System Works in 3-D

F orget mice; forget touch
panels. At the MacWorld
Expo, Mira Imaging intro-
duced a digitizing system that
uses three dimensions. The
new HyperSpace system con-
sists of a small table that can
detect the position of a pen-like
stylus in three-dimensional
space. Company representa-
tives demonstrated the sys-
tem by digitizing a bust of an
Egyptian pharaoh.

You place the stylus on a
point on the surface of the bust
and then press the mouse but-
ton. A group of electromag-
netic sensors located in a
small table under the bust then
determines where the stylus
is located and passes the infor-
mation to the Macintosh.

Once a sufficient number
of points is determined, the
System software can then
group the points into triangular
planes to create a surface.
The software can then soften
this jagged surface into a
smoother one. Once the sur-
face has been generated, you
can shade the surface and
change the angle of lighting
by moving the stylus.

The company claims that
the system has a resolution of
0.03 inch at a distance of 15
inches. As expected, the reso-
lution gets worse with in-
creasing distance. In addition
to the x, y, and z coordinates
of the stylus, the system can
also measure its pitch, yaw,
and roll. Because it uses elec-
tromagnetic waves, the Hy-
perSpace system can be used
only with nonmetallic
models.

Price: $5300.

Contact: Mira Imaging,
Inc., 969 Logan Ave., Salt
Lake City, UT 84105, (801)
485-6765.

Inquiry 1169.

continued



We'll never try to sell you a laser printer.

We will, however, try to sell youon  file on a PostScript typesetter meets your specific needs. For

alaser printer language. from acompletely differentman-  paper handling options. Printing
The PostScript language from  ufacturer. And that's good to speeds. Choice of resolutions.

Adobe Systems. know, since more than 25 different  And black & white or color output.
You see, there are two kinds O.E.M!s have adopted the Adobe And only Adobe PostScript

of printers and typesetters PostScript language. gives you absolute freedom to

inthe world. Those that On the other hand, select the best hardware and more

support PostScript. And when you printafileona than 3,000 software programs for

those that do not. @g‘&‘- printer that doesn’t support  virtually every application, plat-
The ones that do-at PostScript, that's virtually ~ form and budget.

last count there were 46- the only place you can printit. ~ Isn’tit time you bought into the

are completely compatible. That Forever. PostScript language?

means, when you print afileona Since there are so many differ-

PostScript printer from one manu-  ent PostScript printers and type- p =y

facturer,you can printthe same  setters, you can pick the one that SYSTEMS INCORPORATED

Look for the PostScript symbol on computers, printers and other products that support PostScript software from Adobe Systems; it's your guarantee of quality and compatibility,
Adobe, the Adobe logo and PostScript are registered trademarks and the PostScript logo is a trademark of Adobe Systems Incorporated. 11989 Adobe Systems Incorporated. All rights reserved.
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Introducing the new small footprint
FlexCache Z-Series.
For fruitful comparisons.

ALR® Compag® ALR® Compag® ALR® Compagq®
FlexCache Deskpro FlexCache Deskpro FlexCache Deskpro
Models | $X386-moaio 286 - Moaio 203862 wmoa 10 3868-Moa 10 253862-voc 10 20€- Moa 10
Microprocessor| 803865X 80286 80386 8038bsx B038S 80386
16MHz 12MHz 20MHz 16MHz 25MHz 20MHz
16K8B, 1 woit state 64KB, EE 82385 H4KB.EE82385 32KB
82385 Cache Cache Cache Cache
Bench Mark"® | 3.36 Mips 1.93 Mips 4.78 Mips 2.49 Mips 6.07 Mips 4,60 Mips
o | 803875X 10z 80287 12vbz 80387. Weitek  80387sx 80387, Weitek 80387.Weitek
Memory mamn | IMB 7207077 64K " IMB e '* IMB [ TMB §peraooeio |\ (eraoeto
Storage
14aMB. 3 /2 FD| 1 00} Ophonal ($275 00
. 12M8.5 1/4° FO| Ophonal ($22500) Ophonal ($22500) ) Dphonal ($225 00)
Fixed Disk Opt | aomp< 28ms 40MB<30ms 40MB-:35ms 20MB<20ms, A0MB<35ems AOMB<0ms.
120MB<28ms A0MB<30ms 120MB<28ms 10MB<25ms
Video| 1007 VGA 16 bt VGA VGA 640 X 480 16 bt VGA VGA 640 X 480
800 X 600 600 X 600 800 X 600

ome Prices ond SpeCMcations are subsect 10 Chonge  Very with monutac turex

Compaq and Compaq Deskpro 286. 386s ond 20e ore regstered trodemarks of Compaq Computer Zorp. PC-Kwik is o registered trodemark of
Muttisott Corp.  Deskview 386 1s O registered trademark of Quoarterdeck Office Systems
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Award
Winning
FlexCache
Architecture.
With ALR's

award winning

design, the Z-Series
incorporates the

most advanced form

of cache management.




It's a fruitless
comparison
when

ALR 1s the

obvious choice.

ALR FlexCache
5X3867Z

No one compares -~

with our three (¢ - - 203867
year warranty. = ./ ALR FlexCache

ALRS quality is backed by L

an unprecedented three year utility voted PC Magazine$  name of your local authorized
warranty on all main CPU Editor's Choice. ALR reseller please call:
boards and a full one year In addition, Info World$ 1-800-444-4ALR
warranty on entire systems.  product of the year,

We also offer extended DESQview 386®, the power-

warranty programs and ful multitasking and win- m&

on-site servicing. dowing program is included Advanced Logic Research, Inc.
And thereé with the FlexCache Z 9401 Jeronimo, Irvine, CA 92718

(714) 581-6770 FAX:(714) 581-9240

il M 1,1 .
SyStemS until ay 3 ! 989 For our Canadian office: 1-800-443-4CAN

comparably more.

Each system includes PC-  For more information on the  Forour UK office: 1-800-444-4ALR
. X . . For our Singapore-Asia/Pacific office:
Kwik®. The disk caching FlexCache Z-Series or the (65) 258-1286 FAX: (65) 258-1285

See us at o

© COMDENSpring '89
April 10-13, 1989
McCormick Place
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WHAT'S NEW

FORTRAN Text
Editor for the Mac

D eveloping FORTRAN
codes and models on the
Macintosh has been difficult
in the past due to the cumber-
some editors. FREDitor is a
text editor with the standard
features along with some spe-
cial functions, such as multiple
windows, global regular-ex-
pression parser (GREP) search
and replace, custom auto-
wrap, on-screen column mark-
ers, and the ability to gener-
ate tables for export to
spreadsheets.

FRED:itor was developed
at Battelle’s Pacific Northwest
Laboratories and is being
published and marketed by
TechAlliance (formerly
A.P.P.L.E. Co-op).

FRED:itor runs on any
Macintosh, according to
TechAlliance.
Price: $79.95.
Contact: TechAlliance, 290
Southwest 43rd St., Renton,
WA 98055, (206) 251-5222.
Inquiry 1121.

Modula-2
on the Mac

he MetCom Modula-2

integrated programming
environment for the Mac in-
cludes a multiwindow text edi-
tor, a one-pass compiler, and
an interactive debugger.

The MetCom Editor uses
information from the compiler
to show various positions in
the source program where syn-
tactic errors occur. You can
also shift blocks of text, indent
text as you enter it, or display
windows as tiles or stacks. You
can open multiple windows
and handle files of any size.

The one-pass compiler
generates native code for the
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SOFTWARE »

U sing the MetaWindow
graphics driver from
MetaGraphics, Turbo Meta-
Menu provides a user inter-
face for any graphics appli-
cation program with Turbo
Pascal versions 4 and 5. You
can create menus, pop-up
messages, button menus,
and more.

The Turbo Meta-Menu
utilities package consists of a
library with over 70 proce-
dures that help you create
menus. Two additional pro-

PROGRAMMING

Graphics Software Engineering

grams are also included:
CurEdit is an icon editor,
and MakeMenu is a Turbo
Pascal code generator.

To run the program, you
need MetaWindow graph-
ics, an IBM PC with a video
graphics adapter, a mouse,
and a hard disk drive.

Price: $149; MetaWindow,
$95; source code, $75.
Contact: Island Systems, 7
Mountain Rd., Burlington,
MA 01803, (617)273-0421.
Inquiry 1120.

68000/68020 processors, and
the code needs no explicit link-
ing, according to the manu-
facturer. Each compilation
produces two files: an object
file used by the linker for exe-
cution, and a reference file
used by the source-level debug-
ger. A dialog box also lets

you know how the compilation
process is going.

You can view the execution
environment at run time with
the Runtime Examiner. If an
error occurs, the debugger is
called and displays several
windows that show the source
statements being executed,
the modules and procedures
called, and the values of
module and procedure vari-
ables, as well as the ad-
dresses of the various loaded
modules.

A variety of libraries and
Macintosh interface modules is
included with the program.

MetCom Modula-2 runs
on the Mac Plus, SE, and I1
with System version 4.1 or
higher and two 800K-byte
floppy disk drives. A hard
disk drive is recommended but
not required.

Price: $245.

Contact: Metropolis Com-
puter Networks, Inc., The
Trimex Building, Route 11,

Mooers, NY 12958, (514)
866-4776.
Inquiry 1124.

Adding Graphics
to Unix
the Convenient Way

he Convenience Plus

Unix front end is a graph-
ics interface for Unix from
SoftScience. The program lets
you perform file manage-
ment, operating-system com-
mands, and other administra-
tive functions. It offers you a
graphical tree display of your
stored files, which you can
traverse with arrow keys or a
mouse.

You can call up windows
to display and interact with a
graphical image of file stor-
age. The window can also list
files or running applications.
Other features include a hexa-
decimal editor/viewer, a
search function, and utilities
for manipulating files in
groups or individually. You
can also move files across di-
rectories, and you can create
and delete directories with
the interface.

The program is compatible
with Sun, AT&T, and other
Unix systems.

Price: $399.

Contact: SoftScience Corp.,
P.O. Box 42905, Tucson, AZ
85733, (602) 326-4679.
Inquiry 1122.

Forth in the Public
Domain

0 encourage program-
mers to use Forth to de-
velop large applications, the
Silicon Valley Chapter of the
Forth Interest Group has do-
nated F-PC 2.25 to the public
domain. The Forth develop-
ment environment is derived
from F83, an earlier public
domain version of Forth.

F-PC 2.25 comes on four
360K-byte disks with most
files archived. The object
code takes 400K bytes of
RAM, while the snurce code
and documentation take up
about 3 megabytes of disk
space.

Some of the features of-
fered by F-PC 2.25 include a
command-line interpreter, a
high-level procedure
compiler/decompiler, an
8086/87 assembler/dis-
assembler, a jnultitasker, a
single-step debugger, core
image dump, source code
listing and indexing, text
searching through files, a
turnkey application generator,
and a meta-compiler for sys-
tem regeneration. A collection
of applications includes float-
ing-point packages, object-ori-
ented procedures, databases.
graphics, mathematics, games,
music programs, and more.

The program runs on the
IBM PC. A graphics card and
hard disk drive are
recommended.

Price: $25; user’s manual,
$20; technical reference man-
ual, $30.

Contact: Offete Enterprises,
Inc., 1306 South B St., San
Mateo, CA 94402, (415)
574-8250.

Inquiry 1123.

continued



INSTANT MAINFRAME. JUST ADD SGO.

Not too long ago, a few dozen people sharing the same pro-
grams, resources, and information on a single computer at
the same time meant only one thing—a mainframe.

Powerful, big, expensive, and proprietary.
More recently, the same people could be found doing exactly the

same things— simultaneously sharing programs, resources, and
information—on a minicomputer.

A lot cheaper, a lot smaller, yet powerful enough to do the same
jobs. And just as proprietary.

hen along came the latest generation of personal computers.

And now, the same people are more and more likely to be
found doing exactly the same things— simultaneously sharing
programs, resources, and information—on a PC.

And not a whole officeful of PCs networked together, either, but
a single PC powering the whole office at once.

A lot cheaper, a lot smaller, yet still easily powerful enough to do
the same jobs. Built to non-proprietary, open system standards
that allow complete freedom of choice in hardware and software.

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

The UNIX System standard for PCs—SCO.™

See us at COMDEX/Spring '89, Booth #2850

UNIX is 8 regisered trademark of ATAT. SCO and the SO0 logo are trademarks of The Santx Cruz Operation, lr. Microsoht and XENIX are regisered

trademarks of Microsok Corporstion. and Micro Channel are tradenmrks of internatiomal Business Madhines Carporation. 1-2-1 is 8 regisered
of Lons Development mmmu-mwamrg 1/9

©1989 The Santa Cruz Operation, inc., 400 Encinal Street, P.0. Bax 1900, Sunta Cr, Caldamia 9506)

The Sents Cruz Operation, Lad., Croxiey Centre, Hatiers mwmmmmm(omsmmm(ommm

TELEX: 917372 wmonc.

Circle 255 on Reader Service Card

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

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

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

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

nd doing some things that no mainframe —or even DOS- or

0S/2™based PC—ever thought about, such as running multiple
DOS applications. Or networking DOS, 0S/2, XENIX and UNIX
Systems together. Or running UNIX System versions and workalikes
of popular DOS applications such as Microsoft® Word, 1-2-3%, and
dBASE III PLUS.®

Or even letting users integrate full-featured multiuser productivity
packages of their choice under a standard, friendly menu interface.

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

Just add SCO.

The SCO family of UNIX System software solutions is available for all 80286-
and 80386-based industry-standard and Micro Channel™ computers.

S CO ® (800) 626-UNIX (626-8649)

(408) 425-7222
THE SANTA CRUZ OPERATION  E-MAIL: ..

FAX: (408) 458-4227
.tuunetsco!info info@sco.COM
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WHAT’S NEW

SOFTWARE »

Digital Signal
Processing

C Data Master, a DOS

environment for signal
processing and display, has
been enhanced with separately
compiled modules for sys-
tems with and without a math
coprocessor, a multisignal
plot utility, and an enhanced
DOS shell.

The program combines
graphics routines, real- and
complex-data-file math rou-
tines, digital signal processing
utilities, test-data generation
routines, data sampling rou-
tines, and binary data pipes
to create a DOS-based DSP
system.

Most graphics boards are
supported, and you can inte-
grate data-analysis functions
into the program using most
compilers or assemblers com-
patible with DOS 2.0 or
higher.

The shell that is at the
heart of PC Data Master lets
you implement independent
DOS console and graphics
screen windows. When the
shell is active, you can interact
with DOS application rou-
tines in the console window
without disturbing screen
graphics, according to the
manufacturer. The shell also
provides binary data pipes for
linking data-processing
steps, implemented as indepen-
dent executable files into
multistage data transforma-
tions. The pipes are distinct
from the DOS pipes and don’t
affect the standard input and
output logical devices, accord-
ing to Durham Technical
Images.

A waveform module is also
included with PC Data Master.
You can display individual or
multiple data files using the
plot system’s auto-configura-
tion capabilities. You can use
pop-up menus and forms,
and you can adjust each plot on
the display for size, place-
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PC Data Master 2.0 is an erhanced DOS environment for signal
processing and display.

ment, colors, titles, labels, as-
signment of data files and
channels to axes, and more.
You can also store display
templates with display designs.
and you can print hard copies
of data displays in portrait and
landscape orientation using
dot-matrix or laser printers.

Version 2.0 comes with an
augmented set of DSP utility
modules. Operations include
forward and inverse fast-Fouri-
er-transform and fast-Hart-
ley-transform routines, convo-
lution, correlation, window
generation, FIR filter design,
and test-data generation.

You can implement many
multistage transformations by
combining these basic opera-
tions with data-file math rou-
tines in data pipes, according
to Durham Technical Images.
Data acquisition modules for
MetraByte analog input prod-
ucts are also included, and
you can integrate routines for
other analog 1/0 products.

hemists involved in

searching STN Inter-
national’s chemical struc-
ture database may find that
ChemConnection simplifies
the process of constructing a
chemical structure. You can
draw a query structure off-
line using the same drawing

PC Data Master 2.0 runs
on the IBM PC with 256K
bytes of RAM and DOS 2.0
or higher. A hard disk drive
and a math coprocessor are
recommended. Shells are pro-
vided for CGA, Hercules,
AT&T, EGA, and VGA
graphics.

Price: $135.

Contact: Durham Technical
Images, P.O. Box 72,
Durham, NH 03824, (603)
868-5774.

Inquiry 1126.

Stats Packs Added
to MathCAD

wo recently released ap-

plication packs for Math-
CAD 2.0 cover tests and esti-
mation, and modeling and
simulation, respectively.
MathCAD lets you use a PC
like a scratch pad, according
to MathSoft. You can enter and

capabilities as in the Chem-
Intosh Desk Accessory, ac-
cording to SoftShell. You
also don’t need to know all
the structure-generation
commands used by the
Chemical Abstracts Service,
SoftShell reports.
ChemConnection runs on

SCIENTIFIC AND ENGINEERING

calculate equations, create
plots, and enter and edit text.
The program also lets you in-
tegrate math, text, and graph-
ics on- and off-screen.

The Tests and Estimation
pack lets you implement stan-
dard test procedures, create
your own test procedure, simu-
late experiments, and model
data from within your Math-
CAD document. A set of
standard routines including
parametric and nonparamet-
ric techniques is included.

The Modeling and Simula-
tion pack includes techniques
for modeling data and carry-
ing out simple Monte Carlo
simulations. Each pack con-
tains 16 standard procedures.

These application packs
are the second and third in a
series for use with Math-
CAD. The first in the series
was the Advanced Math Ap-
plications Pack. You can pur-
chase the packs separately or
bundled together with Math-
CAD 2.0.

MathCAD 2.0 runs on the
IBM PC with at least 512K
bytes of RAM and DOS 2.0
or higher. The company rec-
ommends a math copro-
Cessor.

Price: Statistics I: Tests and
Estimation, $59; Statistics I1:
Modeling and Simulation,
$69; 1 and 11, $99; MathCAD
2.0, $349.

Contact: MathSoft, Inc.,
One Kendall Sq., Cambridge,
MA 02139, (800) 628-4223;
in Massachusetts, (617)
577-1017.

Inquiry 1128.

continued

Building Chemical Structures on the Mac

the Macintosh with at least 1
megabyte of RAM and a
hard disk drive.

Price: $395.

Contact: SoftShell Interna-
tional, Ltd., 2004 North
12th St., Grand Junction,
CO 81501, (303) 242-7502.
Inquiry 1125.
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MICRO-CAP Il
THIRD-GENERATION INTERACTIVE
CIRCUIT ANALYSIS. MORE POWER.

MORE SPEED. LESS WORK.

MICRO-CAP 111," the third generation
of the top selling IBM® PC-based interac-
tive CAE tool, adds even more accuracy,
speed, and simplicity to circuit design and
simulation.

The program’s window-based opera-
tion and schematic editor make circuit
creation a breeze. And super-fast SPICE-
like routines mean quick AC, DC, Fourier
and transient analysis — right from
schematics. You can combine simulations
of digital and analog circuits via integrated
switch models and macros. And, using
stepped component values, rapidly gener-
ate multiple plots to fine-tune your circuits.

We've added routines for noise, impe-
dance and conductance — even Monte
Carlo routines for statistical analysis of
production yield. Plus algebraic formula
parsers for plotting almost any desired
function.

Circle 264 on Reader Service Card

Transient analysis

Monte Carlo analysis

Modeling power leaps upward as
well, to Gummel-Poon BJT and Level 3
MOS — supported, of course, by a built-in
Parameter Estimation Program and
extended standard parts library.

There’s support for Hercules® CGA,
MCGA, EGA and VGA displays. Output for
laser plotters and printers. And a lot more.

The cost? Just $1495. Evaluation ver-
sions are only $150.

Naturally, you'll want to call or write for
a free brochure and demo disk.
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1021 S. Wolfe Road,

Sunnyvale, CA 94086

(408) 738-4387

MICRO-CAP 11l is a regi: { trademark of Spectrum Soft

Hercules is isa regtslemd trademark of Hercules Campuler Technology:
1BM is a regi:  trademark of Internali iness Machines, Inc.
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CMO..Your Nationwide Source

AST
—— Six Pak Plus Board $149
— VGA Plus Adapter 389
Olympia Boca Research
NP-30 Mac 150c¢ps $289 TopHat 128K Expansion 129
Seikosha BocaRam AT 0-4MB Board 149
SP-100CAP Mac 239 Boca MultiEGA 189
L Everex DCA
. EMAC .0 Deluxe 20MB 595 Irma 2 3278 Board 729
;u— ] @ EMAC 60T 60MB Backup 895
| ___J PCPC
; +5MB SCSI Hard Drive 999
!i___iﬁ- Comerstone
SinglePage Display SE 759
PC-TOO 10MHz XT® v Duflpageg Displ[;y’SE 1259
I Magnavox
BASIC SYSTEM CONFIGURATION: F 9CM080 14" VGA Display 519
I RasterOps
e 8088-10 Based System Board I LALS AT e
. MHz CPU d Sigma Designs
+.77 10 MHz CPU Spt‘e PageView SE 849
®  640KB RAM Standard Expandabe to 1640K LaserView I 1899
e 3.in-1 Video Adupter - RGB. Mono. Comp. New Image Technology
* Alicrosoft MS-DOS & GW-BASIC Included | MacScan Pro Sheetfeed 1399
® Real Time Clock Calendar X MacScan Pro Flatbed 1789 INTEL Inboard
o System Reset Switch )i Practical Peripherals 386/PC w/1MB RAM
¢ Floppy Disk Drive Controller gr; 2400 Stand Alone 239 *579
=\ SeOKHopRy DiIve RetModem V2400 459
* 4 Half-Height Peripheral Slots g;‘;@ldSZS Local Emul: 9
e 8 Expansion Slots MONITORS E win I Local Emufat. 66
{ i — verex
® 102-Key Enhanced Keyboard - - = Magic 1/0 AT Par/Ser 59
® Parallel/Serial/Game Ports Amdek Ram 3000 Deluxe 0-3MB Bd. 89
* 150 Watt Power Supply $ V:ldeo 210 Amber 85 Micro Enhancer EGA 169
® Amber Monochrome Monitor 699 f Video 410 TTL Monochrome 145 5th Generation
Call For Information On Other E:/IOC}SJ(: ;335 \\//g:\\ é";g?cmo“‘e;gg Logical Connection 256K 449
N Hercules
PC-TOO’s (10 AT & 20MG 386) C_omerstoneA Graphics Card Plus 179
’ SinglePage Display 899 Intel
r = = Magnavox AboveBoard 2 Plus w/OK 319
7BM623 12" TTL Amber 89 | AboveBoard PS/286 w/512K 419

9CM053 14" HiRes EGA 369 |  AboveBoard Plus w/S12K 429
9CMO062 14" VGA Display 349 AboveBoard Plus 1/0 512K 579

e 9CMO082 14" VGA Display 399 | 8087 IBM PC/XT CoP. 95
NEC ) 80287-8 1BM XT 8MH:z CoP. 219
Aegis Development JC-1403 Multisync 1A 539 80387-16 16MHz 80386 399
Draw Plus 2000 $159 Packard Bell Orchid Technology
Lights. Canera. Action 59 PB-1272 12" TTL Mono 79 ProDesigner VGA 329
Videoscape 3D 139 PB-1472 14" TTL 132 Col. 109 TinyTurbo 286 279
Cinemaware PBiHZi]EG 14" HiRes EGA 359
TV Sports 36 Polaroi
Elecu[')onic Arnts Palette EGA Plus 2299
Deluxe Paint Il 99 Seiko Instruments
Photo Lab 99 CM-1430 14" VGA 639
Epyx Software Taxan
XJ-500 joystick 15 119 12" Composite Amber -
Gold Disk Software e Mono.
Professional Draw 139 MAG? \VOX 770+ MultiVision Display 499
Lattice CM8762 l;& Comp./RGB Wyse Terminals
Lattice C 5.0 199 239 WXB0/is0l60 Call
Micro Systems Int. eni
Raw Copy VI 3 44 Sub-Logic Corp ZFM-1490 14" VGA Analog 619
b g ST Flight Simulator Il $39 MULTIFUNCTIO
The Works Platinum 189 WordPerfect Corp i g
B';‘."J.;‘i i onf{Sordiericet 189 | ATD-ZuckerBoard HAYES
Digi-Paint +4 Color Half Card 79 SmartModem 1200
Monochrome Graphics Adpt. 79 $269

N

Your Source for Hardware, Software & Peripherals
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For Quality Computer

Products.

Paradise
AutoSwitch EGA 480 Adpt.  Call
Video 7
Vega VGA Adapter $285
FastWrite Video Adapter 349

STORAGE DEVICES

American Power

450AT + UPS Backup 439
ATD-ZuckerBoard

Tandy 30MB HardCard 479
Everex

Floppy Stream 40 40MB int. 359
Excel Stream 40T 40MB Int. 529
Miniscribe

8425 20MB 3%2" 40Msec 259
3650 40MB 5%" 61Msec 349
6085 70MB 54" 28Msec 599
Mountain Computer

TD-4340 40MB Int. Tape 319
TD-8000 80MB Ext. Tape 445
Plus Development

20MB HardCard 549
Seagate

ST-225 20MB w/cont 249
ST-238 30MB w/cont 279
Sysgen

Bridge-File 5% External 249
Smartlmage 60MB Internal 479
QIC-File 60MB External 599
Omni Board Controller 79
Amstrad

PPC-640 Portable 849
AST

Premium 286 Model 80 1459
Compaq

Deskpro & Portable 286,386 Call
NEC

Multimate Laptops
PC-TOO

640K 10MHz 8088 Desktop 699
512K 12MHz 80286 Desktop 999
Sysgen

ProSystem 12MHz w/40MB 1999
Toshiba

Call

T1000 8088 Laptop 789
T1200 Floppy/HrdD Lptp  Call
Zenith

80286/386 Desktops Call

SuperSport 20MB w/Modem 1999

COMMUNICATIONS

Anchor
6480 C64,128 1200 Baud 99
520 ST520/1040 1200 Baud 129

1200 Baud External 109
Atari

XMM301 XL/XE 300 Baud +4
SX-212 ST Modem 89
Avatex

1200 HC External 99
2400 Baud External 179
ATD-ZuckerBoard

2400 Baud External 129

Everex

Evercom 12 1200 Baud Int. 79
Evercom 24 2400 Internal 149
Evercom 24E+ 2400 Bd. Ext. 199

Hayes

SmartModem 2400 Baud 429
Intel

24008 Classic Internal 249

This Month’s Featured Product:

| epson o
—

[RE S

EPSON LQ-500

180 CPS, 80 Column 24-Wire Printer

5275

Murata

M1200 Facsimile
Practical Peripherals
1200 Baud Internal 69

$779

1200 Baud Stand Alone 109
2400 Baud Stand Alone 189
Sharp

FO-220 Facsimile Machine 999
Supra

2400AT 2400 Baud Atari 169
U.S. Robeotics

1200 Baud Direct Ext 109
2400 Baud Direct Ext 199

M_}Eﬂmﬂ-l

P
ASP-1000 9-Pin Flatbed

189
Allegro 24 24-Pin Flatbed 349
Brother
M-1709 240cps, 132 Col. 389
M1724L 24-Wire, 132 Col. 569
HR-20 20cps Daisywheel 359

HR-40 40cps Daisywheel 599

HEWLETT PACKARD
ThinkJet 2225

5329

Epson
LX-800 180cps, 132 Col. 169
FX-850 264cps, 80 Col Call
FX-1050 264cps, 132 Col.  Call

Call For LQ Rebates
LQ-850 330cps, 24-Wire Call
LQ-950 264cps, 24-Wire Call
LQ-1050 330cps, 132 Col.  Call
NEC
P2200 Pinwriter 24-Wire 349
P5200 Pinwriter 265cps 579
Okidata
ML-182+ 180cps, 80 Col. 249
ML-320 300cps, 80 Col 359
ML-390 270cps, 24-Wire 499
Panasonic
KX-P1180 192cps. 80 Col. 189
KX-P1191 280¢ps, 80 Col, 259
KX-P1124 192cps, 24-Wire 349

KX-P1524 24-Wire, 132 Col. $579
Star Micronics

NX-1000 144cps, 80 Col. 169
NX-1000 RainBow Color 239
NX-2400 24-Wire, 80 Col. 369
Toshiba

ExpressWriter 311 New

MS-DOS SOFTWARE

Ashton-Tate

dBase 1V 479
MultiMate Advantage 1 289
Borland

Paradox R-Database 439
Quattro 149
Central Point

PC Tools Deluxe 40
DAC Software

DAC-EASY Accounting 59
5th Generation

FastBack Plus 99
Fox Software

Fox Base + Development 199
IMSI

OptiMouse w/Dr. Halo 111 79
Logictech

C7 Mouse w/Software 79
ScanMan Scanner 199

MO

Your Source for Hardware, Software & Peripherals

Lotus Development

Lotus 1-2-3 $299
MECA

Managing Your Money 119
Meridian Technology
CarbonCopy Plus 5.0 119
Microsoft

Serial or Buss Mouse 109
MSC

OmniMouse 49
Peter Norton

Advanced Utilities 79
Peachtree

Complete Accounting 169
Quarterdeck

DESQView 2.02 79
Server Technology

EasylLan Starter Kit 179
Software Publishing

st Choice 3.0 89
1st Publisher 2.0 79
Professional Write 2.0 179
The Complete PC

HandScan For PC 179
Complete Answer Machine 269
Traveling Software

Lap-Link Plus 84
Xerox

Ventura Publishing 2.0 445

WordPerfect

WORDPERFECT CORP
WordPerfect
199

In US.A.

800-233-8950

In Canada call: 800-233-8949
All Other Areas call: 717-327-9575 Fax call: 717-327-1217
Educational, Governmental and Corporate Organizations
Call toll-free: 1-800-221-4283
CMO, 101 Reighard Ave., Dept. Al, Williamsport, PA 17701

Over 400,000 SATISFIED CUSTOMERS « MAJOR CREDIT CARDS ACCEPTED

POLICY: Add 3% (minimum $7.00) shipping and handl

ing. Larger shipments may require additional charges. Per-
sonal and company checks require 3 weeks to clear. For
faster delivery. use vour credit card or send cashier's check
or bank money order Credit cards are not charged until we ship. Pennsylvani
and Maryland residents add appropriate sales tax. All prices are UUS.A. prices and
are subject to change. All items are subject to availability. Defective software will
be replaced with the same item only. Hardware will be replaced or repaired at our
discretion within the terms and limits of the manulacturer's warranty. We cannot
guarantee compatibility All sales are final and returned shipments are subject to

MMC

MICAODCOMPUTER
MARKE TING COUNCI(

a restocking dce. We are not responsible for typographic or photographic errors
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THE HIGHEST PERFORMANCE
BOARD IN THE 386 WORLD

A STATE-OF-THE ART DESIGN FROM
AMERICAN MEGATRENDS INC. U.S.A.

SPECIFICATIONS

*64KB CACHE
MEMORY

*INTEL 32 BIT 80386-20MHz
cPU

128K ROM(AMI BIOS + EGA
BIOS)

*SOCKET FOR 80387 CO-
PROCESSOR

+20MHz SYSTEM CLOCK

*SYSTEM CLOCK SWITCH
BY KEYBOARD (AMICLK

™ FOR EUROPEAN KEY-

"% BOARD PROGRAM)

TR-8000 386-20 MINITOWER CASE *8 LAYERS P.C.6.

6 EXPANSION SLOTS:
1x32, 4x16, 1x8

+OPTION 2MB/8MB RAM
BOARD CAN BE EXP-
ANDED TO 10MB/16MB BY
INSTALLING 8MB PIGGY
BACK

*AMI BIOS-386 BUILT-IN-
SET-UP & DIAGNOSTICS

*PERFORMANCE NORTON
$123.0 LAMARK TEST
30MHz

32 BIT ROM BIOS FASTER
THAN SHADOW RAM

*DALLAS SEMICONDUCTOR
REAL TIME CLOCK
DS-1287A; WITH AN
INTERNAL ENERGY
SOURCE POWER DURABLE
OVER 10 YEARS
(MAINTAINS AN ACCURACY
OF 1 MINUTE PER MONTH
AT 25°C)

*EMS DRIVER AVAILABLE
BY SOFTWARE OF AMI
SEEMS

KAOTEC 80386-20 SYSTEM

TR-8001 DESKTOP

*AMD 80286-10/80286-12
MICRO-PROCESSOR

*6MHZ, 8MHZ, 10MHZ or
12MHZ SYSTEM CLOCK
WITH LED INDICATOR

*SOFTKEY SELECTABLE
SYSTEM CLOCK

*HARDWARE RESET
JUMPER

©512K/640K/1024K/2048K/
4096K BYTES RANDOM-
ACCESS MEMORY (RAM)

*DALLAS SEMICONDUCTOR
REALTIME CLOCK
DS-1287A WITH AN
INTERNAL ENERGY
SOURCE POWER DURABLE
OVER 10 YEARS (MAIN-
TAINS AN ACCURACY OF
t 1 MINUTE PER MONTH
AT 25°C)

TR-6001 DESKTOP
TR-6002 SLIMCASE

@ PX-116C

HWA HSIN ELECTRONIC CO., LTD.

SF., NO. 12, LANE 538, CHUNG-CHENG RD., HSINTIEN, TAIWAN, R.O.C
TEL: 886-2.9153375 FAX: 606-2-0188892 TELEX: 36210 TRONIX

WHAT'S NEW

SOFTWARE

F|¥+Expand Customer 34

BUSINESS

pport

R
Tasks For: CUSTOMER SZNVICE

:lup Mot i iAppr Coss| Cat|r
i

ustoser Service policy manss o
Bewvelop progrem for outbound sspport cal AN
Install mew phone lines for suppert
Recruit & hire tech. support personsel
Poll castomers for feedback on prodect |
bevelop company sews letter for customers

| Schedule ) | Budget 11 BMote 10 Gantt 11 Cascel |

e BAIL «Ctr)>  View <SAIfL
bely o Top View To-be
Prist

il Regorts &

Options AlL)
List Phose Book Vorkbase. ..
Wit Hide Mem

SYZYGY lets you manage multiple projecis in real time.

Processing Words
the Mac Way

aragon has gone one step
further with its text editor
QUED/M and created Nisus,
a word processing program for
the Macintosh.

The company says that the
word processor stores text and
formatting separately, so you
can open and edit Nisus docu-
ments in any program or desk
accessory.

In addition, the program
offers a feature called Zap
Gremlins, which deletes any
surplus characters that might
result from importing text
from another operating
system.

The program’s search and
replace makes use of GREP,
and its find and replace
facility lets you search by
style and fonts. An Easy-
GREP facility features a pull-
down menu.

Ten clipboards are in-
cluded in the program, each of
which you can edit, append
to, save, or print. An undo fa-
cility is included, as is a
page-preview feature.

Paragon claims you can
have any number of files open
at once. and you can tile or
stack windows. The program’s
graphics capabilities let you
draw graphics directly into
text, place a picture over text,
or have text wrap around it.

You can use the Clipboard or
other applications to draw or
paste graphics.

Nisus runs on the Macin-
tosh with 1 megabyte of RAM
(2 megabytes under Multi-
Finder). It supports the Laser-
Writer and the Imagewriter
printers.

Price: $395.

Contact: Paragon Concepts,
Inc., 4954 Sun Valley Rd.,
Del Mar, CA 92014, (619)
481-1477.

Inquiry 1130.

Tools
for the Legal Trade

ompareRite, CiteRite

11, and FullAuthority,
three of Jurisoft’s productiv-
ity programs, are now grouped
together in one package
called The Legal Toolbox.

CompareRite is a redlining
program that lets you compare
two versions of a document;
it creates a redlined draft for
you, showing the differences
between the two.

CiteRite I1 is a citation
program that checks Bluebook
and California-style citations
without requiring text markers
to indicate where the citations

continued



ATTENTION ROM DEVELOPERS!

The 8086/80x86 Family

Hl'(l

HHIT I

FRYTTTTIT Eifpaaan

The 6502 Family

Aztec C ROM Cross Development Systems -
Produce Fast, Tight C Code with Less Effort \‘

Aztec C ROM Cross Development systems are the

Systems give you the best results — choice of more

clean, tight and fast running code. professional ROM

Aztec C systems are available for a variety developers.

of targets and for both MS-DOS or Apple So when you're looking for
Macintosh hosts! And, Aztec C systems the best results, insist on

come complete with all the tools to edit, Aztec C ROM Cross Development
compile, assemble, optimize and, now, Systems. Call today and find out more
source debug your C code in less time and about our complete line of Cross
with less effort. Development Systems.
ggahgy, (tiight CO?? tfllatt’s fastdand %fﬁtctient.

n odu r _ . .
Sl o b LBy Aztec C Sy e 8 e i

1-800-221-0440:- @ Ny x <
Qs s, 1-201-542-2121 Jooxssgsaiaman 112 N '\

Outside U.S) '~ SOFTWARE SYSTEMS

MS-DOS is a registered trademark of Microsoft Corporation P.O. Box 55, Shrewsbury, New Jersey 07702
Apple and Macintash are registered trademarks of Apple Computer Corporation

Circle 162 on Reader Service Card APRIL198% « BYTE 85
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MORE dBASE POWER!
i’ FORONLY

¥ $189.95!

“dB MAN V: A database
manager for your PC that has '
“. dBASE III+ power, Report

Writer, and Compiler |
all in one package! Now
you can buy a powerful
dBASE 111+ work-alike |
that includes more
features and power than |
any other competitive
product on the market, ata
fraction of the cost!
“dBMAN competes divectly with dBASE 11+ it runs many operations |

much more quickly and costs less than half the price.” Bruce Brown,
PC Magacine.

Unlimited Power. We extended the dBASE 11+ language to
bring you to a new level of programming power and versatility.

Reports without programming! With our Report Writer you |
can easily create invoices, sales statements, form letters,
employee lists, multi-lined and columnar reports, and more. All
without programming!

Speed unequalled in performance. dBMAN V’s Greased
Lightning! Compiler executes dBASE applications up to 16
times faster than dBASE III+, and comes with an unlimited
distribution runtime license at no extra cost!

We are offering a 30 day money back guarantee if not fully
satisfied. (When purchased from a Versasoft authorized dealer.)

And, our multi-user version of dBMAN for Novell, IBM PC Net
retails for only $499.95!

Just compare our price with the competition:

Program Interpreter  Compiler  Report Writer ~ TOTAL

[ dBMAN V $189.95 induded _included _ $1B9/95 1
FOXBASE $395.00 $495.00  $149.95°  $1039.95 |

[ clipper N/A $695.00  $149.95'  $84495 | |
QuickSiver  $199.00 $599.00  $149.95°  $94795

| oBASEW.  $795.00 N/A $14995°  $944.75

T gBASE IV $128500  included included _ $1295.00

®  Suggested retail price for comparable relational full-screen repoft writer. |

dBMAN Highlights:

- dBASE It and dBASE Il+ compatibility

< 320 and i

J Password protection and data security at field
level

- BCD numbers

J Single command menus: verucal, honzontal,
scrollable and pull down meru

J Programdebugger/editor

Report Writer Highlights:

J User detined pop-up window:: and more.

- 9group levels

'J Conditional prnting of any items.

J Compute running sums, counts, averages,
minmums and maximums

2 Relate and report from up to 9 database files

with lookup {one to one) and scan (one to
many) relations and more

=7~

VERSASOFT

AHASE 11+ and 1V are tradcmarks of Ashioe-Tale FoaBASE v a trademzrk of Fin Software Cly
atrademark of WordTech Sysicms Navell Noawork, 1BM PCNet. Xenrn, UNIX are irademarks of
Labocatonesrespectively

Multi-User Version:

- Locks records and files as a set to
preventdeadiock

J Supports transaction update and roll
back (Novell TTS system) and more.

J Available for Novell Network, IBM
PCNet, Xemix, UNIX and other major
operating systems.

Call today to order your
copy of dBMAN V !

Versasoft Corporatlon |
4340 Almaden Expwy, Suite 250
San Jose, CA 95118
Phone: 408-723-9044
Telex: 650-263-5806
Fax:408-723-9046

715 2 trademark of Nantucket QuickSilver s
ell, IBM, Micronoft . AT&T Bell
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WHAT’S NEW

SOFTWARE

occur. The program automati-
cally locates citations in legal
documents, checks them for
proper form, and reports any
errors. You can operate it as a
pop-up program that checks
citations from within your
word processor.

FullAuthority looks for ci-
tations in briefs and arranges
them to create a formatted
table of authorities. It lets you
choose to sort them into stat-
ute, book, law review, or other
citation categories.

The Legal Toolbox runs
on the IBM PC with 210K
bytes of RAM and DOS 2.0
or higher.

Price: $365.

Contact: Jurisoft, Inc., 763
Massachusetts Ave., Cam-
bridge, MA 02139, (617)
864-6151.

Inquiry 1133.

A Mini Version
of Solomon llI

rofitWise Basic Ac-

counting is a smaller ver-
sion of Solomon I1I Account-
ing Software for businesses
with annual revenues of less
than $500,000. The major dif-
ference between the two pro-
grams is the limitation placed
on the number of transactions
that ProfitWise will handle.
The databases of both sys-
tems are compatible, so you
can upgrade to Solomon III,
the company reports.

ProfitWise includes gener-
al ledger, accounts payable and
receivable, payroll, invoic-
ing, fixed assets, and address
modules. Add-on modules in-
clude inventory and job cost-
ing, and report and graph
designer.

The program runs on the
IBM PC with 512K bytes of
RAM, 10 megabytes of hard
disk storage, and DOS 3.1 or
higher. You’ll need 576K
bytes for the report designer.
Price: $229; add-on mod-
ules, $229 each.

e BUSINESS

Contact: TLB, Inc., Entry
Products Division, P.O. Box
414, Findlay, OH 45839,
(800) 777-0521; in Ohio, (419)
424-0422.

Inquiry 1131.

Groupware Gives
Structure to Projects
M anage multiple proj-
ects, people, schedules,
and budgets in real time with
SYZYGY, a groupware tool
from Information Research.
The program lets you delegate
assignments and monitor
workgroups with its hierarchi-
cal activity tool. Using the
Gantt chart tool, you can show
due dates and status of all
your projects, and you can
zoom in on lower-level tasks.

SYZYGY includes over 50
report capabilities, and the
SQL-based query language
lets you create your own re-
ports, graphics, and rela-
tional database queries.

The interface is object-ori-
ented and offers windows,
scroll bars, and cut, paste,
and copy tools. SYZYGY files
are compatible with DIR,
SYLK, XLS, WKS, and WK1
files.

The program runs on the
IBM PC with 512K bytes of
RAM. It supports mono-
chrome, Hercules, CGA,
EGA, and VGA monitors. A
NetBIOS-compatible network
version is available.

Price: $395; network version
for two users, $595; three to
10 users, $995; 11 to 25
users, $1495; unlimited users,
$1995.

Contact: Information Re-
search Corp., 2421 Ivy Rd.,
Charlottesville, VA 22901,
(800) 368-3542; in Virginia,
(804) 979-8191.

Inquiry 1132.

continued



Turn a task into child’s play.

Y ,4;‘ Basic Programming

5 % & Suv

Announcing PrRoBaAs Version 3.0, now with
over 365 assembly routines to really kick
QuickBASIC and BASCOM into high gear.
BYTE magazine calls ProBas a ““Super-
charger for QuickBASIC"”. Thousands of
programmers rely on ProBas to make their
life easier and to enhance their programs
with features like:

® A 1,000 page 2 volume manual

® Full-featured windowing

® Screen snapshots (Text & Graphics)
® String, array, and pointer sorts

® Lightning-fast file /0

® Full mouse support

Create dazzling screens in text mode, CGA,
EGA, VGA or Hercules graphic modes. Save
and restore screen snapshots to arrays,
EMS memory or files. Full featured window-
ing to meet the most demanding jobs. The
ProBas system of virtual screens allows
you to draw full or partial screens to
memory, and then snap them on in an
eyeblink. You can even create vitural
screens far larger than the display screen.

Sick of running out of string space? Store
hundreds of K in numeric arrays or mega-
bytes in extended or expanded memory.
Tired of using a kludgy SHELL to DIR to
read a directory or archive files? Scan sub-
directories or .ARC files using wild-cards
and store thousands of file names, dates,
and times. Wish you could drag a window
containing text or a menu around the
screen with a mouse? It's easy!

ProBas gives you a complete set of
blazingly-fast file routines. Read or write
huge chunks of data at a clip, with file lock-
ing and error handling so that you can even
use them in subprograms. You'll never want
to use BASIC's file I/O again! Sort data with
lightning fast array and pointer sorts.
Search files or arrays at assembly speeds.
ProBas also has over 200 other essential
services including handy string, date, time,
directory and array manipulation, string,
screen and data compression, full mouse
support, valuable equipment and input
routines and faster replacements for most
BASIC commands.

Whether you are a professional or a novice,
ProBas will boost your BASIC in ways you
never dreamt possible. PRoBas allows pro-
fessionals to save time and work and lets
novices write professional-quality programs
quickly and easily. After all, how much is
a few hundred hours of your time really
worth?

For all versions of QuickBASIC and
BASCOM including BASCOM 6.0 for OS/2.
Just $135.00!

Circle 120 on Reader Service Card

On-Line Help
; ,For PROBAS

PROREF provides pop-up help for the
routines in PRoBaAs and is an extension of
the QuickBASIC programming environment.
Find help on any routine with a few key-
strokes or mouse clicks. Pop-up an ASCI|
chart, calculator, scan code module, box
diagram, your own help information or
almost any DOS program via a hot-key.
Just $50.00!

y Screen
:) +# ~Management

BN

PROSCREEN is a full-featured screen gener-
ator/editor that will save you more design
and coding time than you ever thought
possible. PROSCREEN treats screens like a
word processor treats text to provide com-
plete control over characters, colors, and
placement. Design input screens with up to
130 fields and 19 pre-defined and 2 user-
defined masks. Use ProBas or the includ-
ed BASIC/Assembler subroutines to access
the screens. No kiudgy code generators
here! Comes with subroutine source, exten-
sive on-line help, and a 285 page manual.
Just $99.00!

ProMars.

PROMATH is a collection of over 150 high-
level routines that provide mathematical
functions and operations for programmers
who often work in mathematics, science,
or engineering. Complex variables, real and
complex matrices, real and complex trigo-
nometric and hyperbolic functions and their
inverses, solution of linear equations, in-
tegration, differential equations, Fast
Fourier transforms, graphics support, and
many other useful routines are provided.

Mathematics
Library

For years Fortran has been the language of
choice for scientific and engineering ap-
plications, but it lacks many of the useful
features of QuickBASIC. PRoMAaTH con-
tains most of the Fortran mathematical and
numeric functions and allows you to easily
translate Fortran code to BASIC or write
new programs in BASIC while retaining For-
tran’s numerical prowess.

The PROMATH manual is over 200 pages
and provides a complete description of
each routine, including any algorithm and
the mathematical formula the routine uses,
shown in standard notation. For Quick-
BASIC 4 and BASCOM 6 only. Just $99.00!

PeoBas, Tookrr
The TooLKrr is a collection of assembly
and BASIC modules that use the PRoBas
library to save you even more hours of grunt
work. Why spend hundreds of hours re-
inventing the wheel when you can just plug
in TooLKrT modules like:

® Menu Generators

® Fast B-tree indexing

® Mini-editor with word-wrap
® Patch .EXE files

® Protected storage areas

® Julian date routines

The TooLKrr also includes clock, calendar,
windowing, BCD math routines and much
more, complete with BASIC source code
and a comprehensive manual. The PRoBas
TooLKrT adds capabilities and helps con-
serve your most valuable asset of all—time!

Requires PrRoBas . Just $99.00!
P B TELECOMM
ROLJAS JooLKrT

The ProBas TELECoMM TooLKiT is a col-
lection of high-level communications
modaules that you plug into your code to pro-
vide popular file transfer protocols, terminal
emulations, login scripts and baud rates up
to 115,200 baud. You get:

® Xmodem/Modem7/Xmodem-1 k
® Ymodem (single and batch)

® CRC-16 and Checksum

® VT52, VT100, ANSI BBS etc.
® Auto Dialer & data base

® Documented BASIC source

Why use clumsy SHELLs to complex
terminal programs when you can plug
just the communications routines you
need into your code? Implement just
the features and commands you want.
Requires ProBas. Just $75.00!

Our thirty day, money-back guarantee assures
you the highest quality and our technical sup-
port staff is always ready to help.

EJ HAMMERLY

COMPUTER SERVICES, INC.
9309 JASMINE COURT * LAUREL, MD 20707

Y " P "
PR da T £ e " el : N
INT'L. ORDERS=(301) 953-2191 FAX: (301) 725-8147
BBS: (301) 953-7738
Add $5.00 per item ($8.00 Canada) for shipping per order.
Europe: $39.00 for 1st item plus $5.00 for each additionat
item. Visa, M/C, C.0.D. (US OnIz) checks and approved
POs accepted. Trademarks ProBas, ProRzr,
ProMaTn: Hammerly Computer Services, Inc. Quick-
BASIC, BASCOM: Microsoft Corp.
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At Toshiba, were not only committed to
making computers more portable, but also
to making portables more powerful.

Which is why; in our effort to constantly
improve and refine our machines, we've
added three new computers to what is
already the most complete family of truly
portables available.

Each designed to be powerful enough
to take on the increasingly complex tasks
that face today’s sophisticated PC users.

First, the T1600 which weighs under
12 pounds and which is the fastest battery-

SALES ANALYSIS
TOTAL SALES BY COUNTRY

Ll

powered computer we've ever made.
Second, the T3100e, the successor to

our most popular machine—the T3100/20.

Weve made it nearly two pounds lighter and

a lot faster—we've even

added expansion capa-

bilities. About the only

thing we didnt add was

more size.

T1600: Bat tery-powered 286/12M| 1z,
coprocessor socket, 20M B hard disk at
27msec, 144MB 312" diskette drive,
IMB RAM expandable to 5MB, detach-
able backlit EGA compatible LCD.
remaorable rechargeable battery pack.

“Toshilit is the world leader in truly portable PCs and manufactures a complete line of high quality dot-matrix and laser printers. For more information call 18001577777 All Toshiba
PCs are backed by the Exceptional Care program {no-cost enrollment required). IBM 1s a registered trademark of international Business Machines Corporation. Madel T5200 hasne t
heen approved by the Federal Comumunications Commission. This deviee is not, and miay not he.offered for sale or lease, or sold or leased until the approval of FCC has been obtained
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And finally, the T5200,which hasenough  less and do more. So you can work wher-
power to replace virtually any desktop PC.  ever you want and however you want.
But we havent just concentrated on All of which might make it tempting
power and portability Weve also constantly ~ for some people to
looked for ways to make our machines more  abandon their desktop
durable, more reliable, and easier touse—  for the convenience of
down to the 800 number our customerscan  portability Go ahead.
call for help with any technical question that We've given you
might come up. the power to do it.
We ﬁgure that,S What our users demand T3100e: 12MHz 286 with 80287 co-
And its by anticipating the growing processor socket, internal half-length

IBM slot, 20MB hard disk with 27

needs of our users that we have continually msec access, 145 RAM expandable
to 5MB, gas plasma display, 1.44MB

found ways to make our machines weigh  3v:" diskerte drive.

In Touch with Tomorrow

Circle 282 on Reader Service Card I 0 s H I BA
Tushibn A
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WHAT’S NEW

Networked
Decisions

shton-Tate’s integrated
software program,

Framework, is now available
in a network version. Frame-
work III LAN supports five
users and includes built-in
E-mail, file locking with
three file-sharing modes, and
peripheral sharing.

Framework includes word
processing, database, spread-
sheet, business graphics, out-
lining, and E-mail facilities.
The program uses the stan-
dard message format, Message
Handling Service, developed
by Action Technologies and
Novell. This lets you commu-
nicate with other Framework
III users as well as users of
other software packages imple-

First Solids Modeler
for the Mac

ith three-dimensional

design and two-dimen-
sional drafting capabilities,
Infinite Graphics calls In-
CAD the first true solids
modeler for the Macintosh II.
In-CAD is the first in the In-
Vision family of programs for
mechanical design, engineer-
ing, drafting, analysis, and
manufacturing.

In-CAD combines con-
structive solid geometry cap-
abilites with a WYSIWYG
interface, so you can work
with the modeler and see the
changes take place as you
make them. The program
differentiates between material
and voids, according to Infi-
nite Graphics. Building-block
primitives and Boolean oper-
ations are used to add and sub-
tract material, and you can
view models from any direc-
tion with hidden lines re-

9 BYTE * APRIL 1989

SOFTWARE -»

CONNECTIVITY

With Framework III LAN’s E-mail, you can communicate with
users of Framework IIl and other mail systems.

menting the MHS message

format. You can also send mail

over phone lines from one
LAN to another and from
LANs to remote PCs, ac-
cording to Ashton-Tate.
Framework III is available

SOFTWARE

w fle L@t Biew Settp  Windous

in a variety of international
languages, and Ashton-Tate
reports that the LAN version
will be available in translated

editions in the spring of 1989.

All screens, menus, mes-
sages, spelling dictionaries,

CAD AND GRAPHICS

ENGINE

In-CAD gives the Mac three-dimensional design, two-
dimensional drafting, and solids modeling capabilities.

moved, shaded, or sectioned.
The program also calculates
area and mass/volume proper-
ties. In addition, you can
modify any portion of the
model, and the changes will

be made automatically
throughout the model.
Other capabilities include
dimensioning, splines, user-
definable text fonts and
cross-hatch patterns, full
geometry creation and edit-
ing, subfigures for library
parts and components, user-

and documentation will ap-
pear in the local language. Op-
tional disks with spelling
checkers, hyphenation pro-
grams, and thesauri are
available in German, French,
British English, Italian,
Dutch, Swedish, Spanish,
Danish, Norwegian, and
Portuguese.

Framework III LAN runs
on the IBM PC with 640K
bytes of RAM. It supports
the following networks: Novell
Advanced and SFT Net-
Ware/286; IBM PC and Token
Ring networks running IBM
PC LAN; the 3Com 3+ Net-
work; and the AT&T
StarLAN.

Price: $995 for five users.
Contact: Ashton-Tate Corp.,
20101 Hamilton Ave., Tor-
rance, CA 90502, (213)
329-8000.

Inquiry 1136.

definable attributes and group-
ing, labeling with balloons
and automatic incrementing,
variable-width lines, and a
programming language. The
program also offers associa-
tive dimensioning with the
ability to update dimensions
that are related to a dimension
that you’ve changed.

In-CAD runs on the Mac
I1. It features an Initial Graph-
ics Exchange Specification
translator for importing and
exporting files between other
CAD systems. A translator is
also included for AutoCAD
DXF files. The program sup-
ports Mac menus, desk ac-
cessories, and a windowing en-
vironment. You can also use
a tablet or text commands.
Price: $1945.
Contact: Infinite Graphics,
Inc., 4611 East Lake St., Min-
neapolis, MN 55406, (612)
721-6283.
Inquiry 1137.

continued
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Architecture can make or break a computer system.

Don’t make your systems bear the
brunt of massive, monolithic monsters
like Unix or OS/2. Instead, build your
systems with QNX. The lean, efficient
OS that's flexible enough to support
any application.

MULTIUSER, MULTITASKING,
NETWORKING,AND MORE... QNX
is both multiuser and muititasking.
0S/2 isn’t multiuser. Unix may be
multiuser and multitasking, but it will
hog a huge chunk of your hard disk and
system memory. And neither Unix nor
0S/2 can do integrated networking.

QNX, on the other hand, hums along
using an efficient 150K of RAM, yet
provides a powerful multiuser, multi-
tasking, and integrated networking
environment.

TRUE DISTRIBUTED PROCESSING.
A QNX-based PC LAN lets any user
share any resource on the network —
programs, data, devices, even CPUs —
without going through the bottleneck
of a central file server. With QNX you
get mainframe power at micro prices.

ADDED VALUE FOR VARS. QNX is
flexible enough to run on any mix of

PCs, ATs, PS/2s, with or without dumb
terminals. Even diskless workstations
are supported. So whether you start
small or grow to mainframe proportions,
you can easily build and maintain
powerful, fault-tolerant systems with-
out spending a fortune on hardware.

REALTIME PERFORMANCE. Only
QNX combines the performance of a
dedicated realtime executive with the
convenience of a rich development
environment that includes a host of
utilities, C compiler, full-screen editor,
symbolic debugger, and multiple fuli-
screen windows.

DOS SUPPORT. For those who need
their daily dose of DOS, QNX allows
a DOS application to run as a single
task on each PC on the network.

FREE TECHNICAL SUPPORT. While
users of other operating systems have
to cough up hefty fees for support, QNX
developers enjoy free hotline support
and free BBS access. You'll get prompt
answers to your questions and you'll
share ideas and insights with fellow
developers in the QNX community.

It's time to make the move to QNX.
Circle 233 on Reader Service Card

THE ONLY MULTIUSER, MULTITASKING,
NETWORKING, REALTIME OPERATING
SYSTEM FOR THE IBM PC, AT, PS/2,
AND COMPATIBLES

Muitiuser

10 (32) serial terminals per PC (AT)

Multitasking 64 (150) tasks per PC (AT)
Networking 2.5 Megabit token passing.

Realtime

Message
Passing

C Compiler
Flexibility

PC-DOS
Cost

255 PC’s and/or AT's per
network. Thousands of users
per network.

4,250 task switches/sec (AT).

Fast intertask communication
across the network.

Standard Kernighan and Ritchie.
Single PC, networked PC’s,
single PC with terminalis,
networked PC's with terminals.
No central servers. Full sharing
of disks, devices and CPU'’s.
PC-DOS runs as a QNX task.

From US $450.
Runtime pricing available.

For further information or a free demonstration
diskette, please telephone (613) 591-0931.

Quantum Software Systems Ltd. - Kanata South Business Park + 175 Terrence Matthews Crescent+Kanata, Ontario, Canada-K2M 1W8
Come meet with us! COMDEX/Spring '89 April 10-13, McCormick Place. Chicago, IL. Booth #2843

QNX 15 aregiskar--d

of Quantum

Systems Lid. The UNIX Operating System 15 a registered trademark of AT&T. 1BM, PC, AT, XT and PS/2, PC-DOS and 0S/2 are

of




The fastest possible
way 1o create the fastest

DOS programs
0SSI

Microsoft C Optimizing Compiler 5.1 Techbox

Compiler
timizations that generate the fastest code for DOS

For Personal Computers Running
the MS, OS/2 or MS-DOS.
Operating System

Microsoft C 5.1

Add Vatch...

for (i =8, i < COLS: p

Everything about Microsoft® C Optimizing
Compiler version 5.1 is dedicated to the profes-
sional programmer.

Fast code. Fast development. Fast debug-
ging. And full support for both MS-DOS® and
the OS/2 systems in a single package.

Theres no faster C code on a PC, because
powerful optimizations, such as in-line code
generation and loop enregistering, generate
executables that are compact and efficient.
The documentation even teaches you special

coding techniques to squeeze every last bit of
92 BYTE + APRIL 1989

Ctrley Microsoft QuickC.

4= 2, i)

and 0S/2 systems.
- In-line code generation.
- Loop optimizations.
- Elimination of common subexpressions.
« Full 0S/2-system support to break the 640K barrier.
- Family API programs that run under DOS and the 0S/2
s!
Special offer.

Programmer's Libraries,

editor and + Small, medmm, , large, and huge memory models.
« Mix models with NEAR, FAR, and HUGE keywords.
* Fast oanpﬂatmc my ion (10,000 lines/minute) with Microsoft

« Fastest math, in-line 8087/80287 instructions, and
floating-point “calls.

+ More complete support of proposed ANSI standard.

» Over 350 library functions, including a graphics library.

Microsoft CodeView
+ Full OS/2 systems support.
- Debug applications of up to 128 MB under the 0S/2
systems.
- Debug multithreaded programs and Dynamic Link
Libranes.
* Source-level debugging for precise control over
programs.
- Dynamic breakpoints in the source.
- Debug programs written in a variety of Microsoft
languages.
- Full symbolic display of C structures.
- Interactively follow linked lists and nested structures.
- Watch variables, memory, registers, and flags.

Other Utilities
« Fast linking (twice as fast as the C 4.0 version linker).
. OS/2 incremental linker — up to 20 times faster than a

compiler included
FREE!

full link.
» 0S/2- and MS-DOS reconfigurable programmer’s
editor

speed out of your code.

Fast code isnt all you get. Under MS® OS/2,
the 640K barrier is gone so you can write C pro-
grams as large as a gigabyte.You can call the
operating system directly. Create more respon-
sive programs (multiple threads allow program
operations to overlap). And build Dynamic Link
Libraries (DLLs) that can be shared, saving
valuable memory. DLLs also allow your main
programs to be smaller; so they load faster. You
can even write a single Family API program
that runs under both MS-DOS and MS OS/2.




The fastest possible
way to create the fastest
OS/2 programs
ossSIble.

For Personal Computers Running
the MS, 0872 or MS-DOS.

Microsoft C Optimizing Compiler 5.1 Techbox

Microsoft C 5.1

Add Vatch...
\

for (i =8; 1 C COLS p ¢= 2

Microsoft Editor is the first reconfigurable
text editor for programmers that lets you de-
velop under MS-DOS and MS OS/2. Under
MS 0S/2, multitasking lets you edit one file
while you compile another, which cuts develop-
ment time. You can even generate multiple com-
piles that report errors directly back into your
source code.

Microsoft CodeView"is the highly acclaimed
window-oriented source-level debugger that
makes debugging not only fast, but extremely
efficient. You can view program execution

Operuting System

A

Ctrley Microsott QuickC-

Compiler
« Optimizations that generate the fastest code for DOS
and 05/2 systems.
- In-line code generation.
- Loop optimizations.
- Elimination of common subexpressions.
« Full 0S/2-system support to break the 640K barrier.
- Family AP programs that run under DOS and the 0S/2
systems.
Libraries.
» Mix models with , FAR, and HUGE keywords.
+ Fast compiltion (10,000 lines/minute) with Microsoft

QuickC!
« Fastest math, in-line 8087/80287 instructions, and
floating-point calls.
« More complete support of proposed ANSI standard.
« Over 350 library functions, including a graphics library.

Microsoft CodeView
« Full 0S/2 systems support.
- Debug applications of up to 128 MB under the 0S/2
systems.
- Debug multithreaded programs and Dynamic Link
Libranes.
» Source-level debugging for precise control over
programs.
- Dynamic breakpoints in the source.
- Debug programs written in a variety of Microsoft
languages.
- Full symbolic display of C structures.
- Interactively follow linked lists and nested structures.
- Watch variables, memory, registers, and flags.

Other Utilities
« Fast linking (twice as fast as the C 4.0 version linker).
+ 0S/2 incremental linker - up to 20 times faster than a

Spevial offer
Programmer s
cditor and

compiler included
FREE!

full link.
+ 0S/2- and MS-DOS reconfigurable programmer’s
editor

while you watch variables and register values
change. And under MS 0OS/2 you can debug
multi-threaded applications, DLLs, and pro-
grams as large as 128 MB. The Microsoft C
Optimizing Compiler 5.1, designed for the pro-
fessional programmer. It’s all the speed you
need. Call (800) 541-1261.

»

Making it all make sense:

d trademarks of Microsoft C
APRIL 1989 - BYTE 93
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WHAT'S NEW

Leave the Windows
to Your Software

rogramming in the

Microsoft Windows envi-
ronment can be difficult and
time-consuming because you
spend your time writing
event handlers and responding
to Windows messages. A
CASE tool from CASEWorks
was designed to make your
life a little easier. CASE:W
does most of the Windows
programming for you, letting
you concentrate on the appli-
cation-specific parts of the
program, according to the

SOFTWARE

e CASE

CRIE:V - (mmtitled)
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CASE:W gives programmers easy access 10 the compiler
command line.
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any code you add from one
generation of an application
to the next.
CASEWorks also an-
nounced plans for a CASE tool
for Presentation Manager.
CASE:W runs on 80286-
or 80386-based machines with
at least 2 megabytes of RAM
and Windows. You must have
the Microsoft Windows Soft-
ware Development Kit, the
Microsoft C Compiler ver-
sion 5.0 or higher, a make util-
ity and linker, and a DOS- or
Windows-compatible text edi-

tor. The company also rec-

lets you specify the character-

View debugger.

The Windows controls that

Price: $1495.

ommends Microsoft’s Code-

manufacturer.

CASE:W is an expert sys-
tem with a knowledge base of
Windows code sets and pro-
duction rules. A prototyper, or

istics you want for the pro-
gram’s main window and
menu system. Then CASE: W
automatically generates the
program code files and make

the program takes care of for
you include menu bars, pop-
up menus, and dialog boxes.
A Program Regeneration
facility is included with the

Contact: CASEWorks, Inc.,
One Dunwoody Park, Suite
130, Atlanta, GA 30338,
(404) 399-6236.

Inquiry 1141.

front end, is included, which files. package. It carries forward continued
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Your compiler needs .RTLink to give you
the speed and power you've been looking for.

Whatever MS-DOS compiler you use, .RTLink can
reduce the time you spend developing programs
and provide you with vital statistics that will help you
optimize your program's performance.

.RTLinkis linking technology at ts finest, providing
the fastest and most powerful overlay and static
linking capabilities available. .RTLink's new PRFile
feature profiles the performance of your program
and puts vital performance statistics at your
fingertips. These statistics provide valuable
information that can be used to increase your
program's performance.

Also, .RTLink's easy-to-use RunTime Library feature
lets you significantly reduce the amount of disk
space needed for storage and shipping of your
programs.

The PRFile feature of .RTLink gives you access to
program performance statistics in greater depth and
detail than ever before available, with no changes to your
source code. Now you can see where your program
spends its time, and what itis doing, at timing intervals
that are adjustable to thousandths of a second. Another
utility, to cross-reference the raw statistics for easy
analysis, is provided with source code so you can
customize the analysis report.

When you consider the speed, power, versatility, and
control features provided by .RTLinkthatare not available
in any othe linker, don't you think it's time you gotanew
linker?

Our Guarantee: Try .RTLink for 30 days. If you are not
completely satisfied, simply return it for a refund of the
purchase price.

Order yours today for $195.00

Phone in your order using Visa, Mastercard, or €.0.D., or send a check for $195.00 to:

For Phone Orders call (713) 460-5600

NOTE Texas Residents include 7% sales tax.

Pocket Soft, Inc.
7676 Hilimont, Suite 195
Houston, Texas 77040

pective huiders.© 1989 Pocket Soft inc.

Circle 219 on Reader Service Card
Trademarks: All Pocket Soft products are trademarks of Pocket Soft, Inc. Other brand and product names are trad ks O regi
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WHAT’S NEW

SOFTWARE ¢ CASE

grams from your graphics
specifications, according to
SysCorp. The program fea-
tures an interactive graphic
design environment, automatic
specification analysis, gener-
ation of executable code, and
the production of technical
documentation. You can use
the program to generate PC
applications or as a rapid
prototyper.

The program features a
mouse-driven interface.

MicroStep runs on the

Sylva Upgraded

I nteractive screen prototyp-
ing and COBOL code gener-
ation have been added to the
Sylva System Developer CASE
tool, a program that auto-
mates analysis and design
techniques.

The prototyping facility
lets you paint screens and
create dialogues that look
and behave like an interactive

system, according to Cad- Paint screens and create dialogues with Sylva’s screen IBM PC with 640K bytes of
ware. After you've approved of prototyping capability. RAM, DOS 3.1 or higher, a
the prototype, you can quick- 20-megabyte hard disk drive,
ly generate the COBOL screen- an EGA or Hercules card,
handling source code. board. and a mouse.

To run the Sylva System Price: $3495. . Price: $5000.
Developer, you need an IBM Contact: Cadware, Inc., 50 M|Cr°Step Contact: SysCorp Interna-
PC with DOS 3.0 or higher Fitch St., New Haven, CT . . tional, 9420 Research Blvd.,
and at least 640K bytes of 06515, (800) 223-9273; in M icroStep is a CASE tool  suijte 200, Austin, TX
RAM. A mouse is recom- Connecticut, (203) 387-1853. that produces C source 78759, (512) 338-0591.

mended along with an EGA Inquiry 1144, code and executable pro- Inquiry 1143.

Your job is computing . . . Why does
your keyhoard emulate a typewrlter"

Your PC keys have typewriter legends, not the specific commands you need' Solution:
Hooleon's SnapCap KeyCaps™ or non-slip adhesive Keytop Label kits, imprinted
with the software commands! Cut training costs with Word Perfect 5. 0"' or 5251
Emulation KeyCaps for the IBM* 101-Key Keyboard. Customize your

with relegendable keys for IBM®, Cherry™ wyse"' and Key Tronic™. Choose from
non-slip Keytop Labels supporting
Word Perfect™, DisplayWrite™, Multi-
Mate Advantage™, Microsoft Word™, ( '
Data Entry, Language Conversions ’e A
and more. We Custom Imprint Keys -
and Labels to your specs! F
Call for your FREE CATALOG!

'I

To order call:
602 634-7515 or FAX: 602 634-4620
mumnmm

P.O. Box 201, Dept. BYTE,

Cornville, AZ 86325 _—Fﬁ
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Mnencrt conrsny & NIEG
COMPARE
THE POWERMATE 1 OFFERS MORE YET COSTS LESS

AT COMPATIBILITY * OUTSTANDING PERFORMANCE
NEC QUALITY & DEPENDABILITY ¢ ATTRACTIVE PRICING
EXCELLENT FEATURES NOT AVAILABLE ELSEWHERE
In addition, the PowerMate 1 uses 5%" drives and is
compatible with existing hardware and software so you
will not have to worry about obsoleting your current
equipment. And remember, NEC is a multi-billion dollar
company, so service and support will be readily available
today and in the future.

Model H202 Model H201
20MB Hard Disk 20MB Hard Disk
@ “iss Spgs @Y

LEASING AVAILABLE
ALL SYSTEMS TESTED BEFORE DELIVERY

POWERMATE |

GOMPATIBLE

Authorized NEC Computer and Printer Dealer

MANCHESTER EQUIPMENT GO, ING.

“The Computer Supply and Equipment Experts”
50 MARCUS BOULEVARD 8 HAUPPAUGE, NEW YORK 11788
(516) 435-1199 B (516) 434-8700

New York City s Ft. Lauderdale - Tampa Boston
(212) 629-6969 (305) 491-7660 (813) 962-8088 s (617) 739-1555
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REGIONAL

WHAT’S NEW

METRO NEW YORK * NEW ENGLAND

TCP/IP, OSI/ISO
ISDN Tutorials

B erkeley Unix network-
ing, LANs and TCP/IP
alternatives, the domain

name system, bridges and rout-
ers, OSI networking, ISDN,
an introduction to TCP/IP,
TCP/IP for the Virtual Ma-
chine Systems programmer,
message handling systems

and directory services as de-
fined by the X.400 and

X.500 series of recommenda-
tions, and network operations
and security issues are the
scheduled topics for a series
of tutorials to be held at the La-
fayette Hotel in Boston, April
3to 6. The ISDN tutorial will
be held at the Omni Parker
House. All the above tutorials,
except for ISDN, will last

two days each. The ISDN tuto-
rial will last four days.

Price: $150 registration fee;
$500 for each two-day tutorial;
$1000 for the ISDN tutorial.
Contact: Advanced Comput-
ing Environments, 480 San
Antonio Rd., Suite 100,
Mountain View, CA 94040,
(415) 941-3399.

Inquiry 930.

Electro/89 to Add
Automated Design
Tools

lectro/89, the IEEE

show devoted to the de-
sign of electronic products
and electronic circuitry, will
feature a new section of ex-
hibits on automated design
tools for electronics. The
conference will be held at the

Jacob K. Javits Convention
Center in New York from April
11to0 13.

Other exhibits will include
electronic components, fiber
and electric optics, control
systems and benchtop testing
equipment, computers, pe-
ripherals, software, and micro-
electronics. The six tracks of
tutorials will include new tech-
nologies, automated design/
semiconductors/systems, video
technology, communica-
tions, professional and per-
sonal concerns, and entrepre-
neurial activities.

Price: Before March 24: $5
for IEEE members, $10 for
nonmembers; at the door,

$10 and $20, respectively.
Contact: Electro/89 Preview
Program, 8110 Airport Blvd.,
Los Angeles, CA 90045,
(213) 772-2965.

Inquiry 934.

Conference
for A Programming
Language

he APL (A Program-

ming Language) special-
interest group of ACM (Asso-
ciation for Computing
Machinery) is sponsoring its
annual international confer-
ence in New York City from
August 7 to 10. The confer-
ence theme will be ** APL as
a Tool of Thought.”
Price: Before June 18: $295
for ACM members, $345 for
nonmembers. After June 18:
$375 and $425, respectively.
Contact: APL89, P.O. Box
4368, Grand Central Station,
New York, NY 10163, (212)
877-7733.
Inquiry 933.
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BOSTON UNIVERSITY CORPORATE EDUCATION CENTER

Seminars in
Computer Science
and Software
Engineering

Spring 1989

Programming Languages
Introduction to Programming
in C; April 19-21

Advanced C — Data
Structures; April 10-12

C+ + and Object-Oriented
Programming; April 24-25

Common Lisp Programming;
April 12-14

OPS-5 Programming;
April 13-14

Introduction to Prolog
Programming; April 19-21

Introduction to Modula-2
Programming; May 10-12

Unix
Introduction to UNIX;
April 3-5

UNIX System: Application
Programming; March 30-31

X Window System; May 17-18

Hypertext

Hypertext: A New Way of
Accessing & Organizing
Information; April 24-25

Data Communications
Internetworking with TCP/IP;
April 4-5

PC Networking; May 31-June 2

Database Management
Relational Database
Concepts; May 1-3

Relational Database Using
4Gl and Application
Generators; May 4-5

Software Engineering
Estimating Software Costs;
April 3

Real-Time Systems:

Information Analysis/
Modeling; April 3-4
Real-Time Systems: Dynamic
Analysis and
Specifications; April 5-7
Sofiware User Interface
Design; April 26-28

Project Management:
Managing the Design of the
User Interface; May 8

Software Project Management;
May 1-2

Establishing an Effective
Software Quality Program;
May 15-16

Fthics in Technical
Professions; May 10

Writing Effective
Documentation; May 17-19

Seminars in Data
Processing

Spring 1989

IMS/VS Data Communication
Interface and
Relationships; April 10-1%

Structured Methods for
System Analysis & Design;

April 24-28

DB2 Application
Programming & Design;

May 1-5

ICF Catalog: Structure &
Theory; May 3-5

SQL/DS Application
Programming; May 8-11

FOCUS Report Writer;

May 15-16

VSAM Record Management &
PerformanceConsiderations;
June 5-7

Advanced PL/I Programming;
June 59

The New PL/I; June 12
AS/400 Overview;
April 24-26

AS/400 Workshop for the
System/38 User;
April 27-28

AS/400 Application
Development Workshop;
May 1-5

AS/400 Control Language
Workshop; May 8-12

AS/400 Introduction to RPG;
May 15

AS/400 RPG Programming
Workshop; May 16-19

AS/400 COBOIL. Programming
Workshop; May 22-26

. First Annual )
Seminars and Conference in

Object-Oriented Programming

Get the scoop on Object-Oriented Programming — considered the
“software of the 1990s" by industry experts.

Presented by The Wang Institute of Boston University and the Journal of

Object-Oriented Programming

June 12-14, 1989 — at the Wang Institute of Boston University

This intensive, 3-day conference brings together educational seminars and
gasy-to-follow tutorials with informative product demonstrations and pre-
sentations from OOP's leading vendors. Here are just a few of the sessions...

= An introduction to C + +

» Object-Oriented Programming
Using C+ +

» 00P in the NeXT computer with
Objective-C

« 00P by contract in Eiffel
« LISP based on O0OP

« Introduction to Smalltalk
+ ... and many more

Call for more information today: 508/649-9731

AS/400 Communications
Programming Workshop;
May 31-June 2

Introduction to COBOL
Programming; March 27-31,
June 5-9

Advanced COBOL
Programming; April 3-7,
June 12-16

Design, Debugging and
Testing; April 10-14,
June 19-23

IBM OS Job Control Language
{JCL) and Uilities;
April 25-28

Introduction to IMS/DB;
May -4

Advanced IMS/DB;
March 6-9, May 8-11

IMS/DC Data Communication
Facility for IMS Using the
DL/T Language; March 13-15,

May 15-17

IBM SNA (System Network
Architecture); March 15-17,
May 17-19

CICS/VS Command Level
Applications; March 20-24,
May 22-26

For more information call:

508/649-9731

YES! | would like more informa-
tion regarding:
Spring Seminars

__ Seminars and Conference
on Object-Oriented

Programming

NAME

ADDRESS

CITY

STATE ZIP

Boston University
Corporate Education Center
72 Tyng Road
Tyngsboro, MA
01879

1839|1989
BOSTON UNIVERSITY
SESQUICENTENNIAL
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REGIONAL
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METRO NEW YORK  NEW ENGLAND

the Boston World Trade Center ~ Hynes Convention Center.
from April 18 to 20. The preconference days

Connect '89 Price: $35 for on-site regis- will consist of six all-day CASE Conference
tration; $25 before March 27. workshops on Sunday and 17
;~ Q0 thn canand Danictratian fee allawe ran. all-dav wark <hans on Monday R 0 ational CASEcon is de-

24 Wire Dot Matrix Printer, 480, 200, 80 cps
Emulates: IBM, Unisys, Apple/Maclntosh
& DEC
"C'" Size Plotting capabilities
and
Postscript Printing under $1,300 in
COLOR

with Freedom of Press software

FREEDOM Freedom of Press the latest in postscript
OF PRE S STM language interperters by CAI
d Ii Westwood, Massachusetts 02090
1-800-548-9182 In Mass. 617-461-1160
Nec's family of 24 Wire Dot Matrix printers
N E ‘ are capable of Postscript Printing in
COLOR

with Freedom of Press Software

Dataware Products Inc.
l 350 University Ave.

Freedom of Press the latest in postscript
language interperters by CAI

v
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FREEDOM
OF PRESS'

NEC'S Largest Regional Distributor
NEC Authorized Service and Supplies
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BOSTON UNIVERSITY CORPORATE EDUCATION CENTER

Seminars in
Computer Science
and Software
Engineering

Spring 1989

Programming Languages
Introduction to Programming
in C; April 19-2]

Advanced C — Dala
Structures; April 10-12

C+ + and Object-Oriented
Programming; April 21-25

Common Lisp Programming;
April 12-14

OPS-5 Programming;
April 13-114

Introduction to Prolog
Programming; April 19-21

Introduction to Modula-2
Programming; May 10-12

Unix
Introduction to UNIX;
April 3-5

UNIX System: Application
Programming; March 30-31

X Window System; May 17-18

Hypertext

Hypertext: A New Way of
Accessing & Organizing
Information; April 24-25

Data Communications
Internetworking with TCP/IP;
April -5

PC Networking; May 31-June 2

Database Management
Relational Database
Concepts; May 1-3

Relational Database Using
1GL and Application
Generalors; May 4-5

Software Engineering
Estimating Software Costs;
April 3

Real-Time Systems:
Information Analysis/
Modeling; April 3-1

Real-Time Systems: Dynamic
Analysis and
Specifications; April 5-7

Software User Interface
Design; April 26-28

Project Management:
Managing the Design of the
User Interface; May 8

Software Project Management;

May 1-2

Establishing an Effective
Software Quality Program;
May 15-16

Ethies in Technical
Professions; May 10

Writing Effective
Documentation; May 17-19

Seminars in Data
Processing

Spring 1989

IMS/VS Data Communication
Interface and
Relationships; April 10-11

Structured Methads for
System Analysis & Design:

April 21-28

DB2 Application
Programming & Design:

May 1-5

ICF Catalog: Structure &
Theory; May 3-5

SQL/DS Application
Programming; May 8-11

FOCUS Report Writer;
May 15-16

VSAM Record Management &
PerortnanceConsiderations;

June 5-7

Advanced PL/I Programming;
June 5-9

The New PL/I; June 12

AS/1H00 Overview;

April 24-26

AS/100 Workshop for the
System/38 User;

April 27-28

AS/400 Application
Development Workshop;

May 1-5

AS/100 Control Language
Workshop; May 8-12

AS/400 Introduction to RPG;
May 15

AS/100 RPG Programming
Workshop; May 16-19

AS/400 COBOL. Programming
Workshop; May 22-26

. First Annual .
Seminars and Conference in

Object-Oriented Programming

Get the scoop on Object-Oriented Programming — considered the
“software of the 1990s” by industry experts.

Presented by The Wang Institute of Boston University and the Journal of

Object-Oriented Programming

June 12-14, 1989 — at the Wang Institute of Boston University

This intensive, 3-day conference brings together educational seminars and
easy-to-follow tutorials with informative product demonstrations and pre-
sentations from OOP's leading vendors. Here are just a few of the sessions...

« An introduction to C + +

« Object-Oriented Programming
Using C+ +

« DOP in the NeXT computer with
Objective-C

« OOP by contract in Eiffel
« LISP based on OOP

« Introduction to Smalltalk
« ... and many more

Call for more information today: 508/649-9731

AS/400 Communications
Programming Workshop;
May 31-June 2

Introduction to COBOL
Programming; March 27-31,
June 5-9

Advanced COBOL
Programming; April 3-7,
June 12-16

Design, Debugging and
Testing; April 10-14,
June 19-23

1BM OS Job Control Language
(JCL) and Utilities;
April 25-28

Intraduction to IMS/DB;
May 1-4

Advanced IMS/DB;
March 6-9, May 8-11

IMS/DC Data Communication
Facility for IMS Using the
DL/T Language; March 13-15,

May 15-17

IBM SNA (System Network
Architecture); March 15-17,
May 17-19

CICS/VS Command Level
Applications; March 20-24,
May 22-26

For more information call:

508/649-9731

YES! | would like more informa-

tion regarding:

— Spring Seminars

— Seminars and Conference
on Object-Oriented

Programming

NAME

ADDRESS

CITY

STATE zp

Boston University
Corporate Education Center
72 Tyng Road
Tyngsboro, MA
01879
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REGIONAL

WHAT’S NEW

METRO NEW YORK * NEW ENGLAND

Connect '89

C onnect '89, the second
annual technical confer-
ence and exposition, will
provide a forum for informa-
tion systems professionals to
discuss emerging technologies
in networking and systems
compatibility.
Micro-to-mainframe
links, voice/data communica-
tions, LANs, wide-area net-
works, TCP/IP, Ethernet,
Token Ring, ISDN, Open
Systems Interconnect (OSI),
System Network Architec-
ture (SNA), broadband com-
munications, and terminal-
emulation products will be
featured at the show, accord-
ing to the show's sponsors,
Cahners Exposition Group.
Connect '89 will be held at

the Boston World Trade Center
from April 18 to 20.

Price: $35 for on-site regis-
tration; $25 before March 27.
Registration fee allows con-
ference and exhibit attendance.
Contact: Show Manager,
Connect '89, 999 Summer St.,
P.O. Box 3833, Stamford,

CT 06905, (203) 964-0000.
Inquiry 929.

Computers
and Education
Conference

esley College in Cam-

bridge, Massachusetts,
will host the 10th annual Na-
tional Educational Computing
Conference from June 20 to
22, with two preconference
days on June 18 and 19. The
conference will be held at the

Hynes Convention Center.
The preconference days
will consist of six all-day
workshops on Sunday and 17
all-day workshops on Monday.
Mitch Kapor, chairman of
On Technology Corp., will
give the keynote address; Al-
bert Shanker, president of the
American Federation of
Teachers, will also speak.
Price: $95 for the three-day
conference, $120 after May
20; $80 per day for the
workshops.
Contact: Sara Burke, Lesley
College, Bouma Hall, 29 Ever-
ett St., Cambridge, MA
02138, (800) 999-1959, ext.
294; in Massachusetts, (617)
868-9600; or contact NECC
’89—ICCE, University of
Oregon, 1787 Agate St.,
Eugene, OR 97403, (503)
686-4414.
Inquiry 931.

CASE Conference

N ational CASEcon is de-
signed to provide cover-
age of CASE (computer-aided
software engineering) and pro-
ductivity improvement. It
will be held on June 20 to 22 in
the Jacob K. Javits Conven-
tion Center of New York, con-
currently with PC Expo.
Price: Before May 1: $25 at
the door, $175 for one day of
conferences; after May 1,
$30 and $195, respectively.
PC Expo: Exhibits only, one
day, $30; two or three days,
$60. Seminars, $95.
Contact: Peter Brunold, Na-
tional CASEcon, P.O. Box
1807, Englewood Cliffs, NJ
07632, (800) 444-3976; in
New Jersey, (201) 569-8542.
Inquiry 932.

“Nothing can stop me now." .jonn Dvorak, PC Magazine

7 Cedar Street

Randolph MA 02168

EVEREX STEP 286 & 386

BEST prices

& FASTEST service
in New England!
PATRIOT-

For EVEREX
Systems

and peripherals.

1-800-999-4728

617-986-1010 Fax 617-986-1964
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QUICK ACCESS
EASY EDIT

THE MATCHMAKER

GOLDEN BOW SYSTEMS

™

A MATCH FOR YOUR FILES—find disk
information fast, no matter how it’s formatted.
No need to index or keyword your files—just
describe what you want in plain English or
regular expressions, and it’s on your screen fast.

The query panel is Vq's window into your disks.

A MATCH FOR YOUR PATH—quickly
search a file, a whole disk, or anything in
between to find all the files with a match to
your search pattern, then display each match
in full context!

Bos T4it Flle Melp Macro Quer {

After a query, Vq lists the files containing the target pattern and
displays the matching text. highlighted in context.

WHEN YOU FIND IT, USE IT with Vg’s full-
featured editor or your own word processor,
compiler, or custom macro.

A MATCH FOR YOUR CREATIVITY—
expand your creativity into a screenful of
windows for different files or different parts
of a file. Zoom them, compare them, edit them
in parallel, or copy-and-paste to a new file.

U bt gtr Dyl 00
slal

V4’ Block command menu is pulled down for processing the

marked block of text.

A MATCH FOR YOUR STYLE—everything
you want for creating and manipulating text,
plus a few things you never thought to ask
for—paragraph formatting, text centering,
auto-indent, search-and-replace, copy, cut,
delete or print blocks—effortiessly!

A MATCH FOR YOUR DISPLAY—25, 43, or
50 line display modes, and you pick the screen
colors!

A MATCH FOR YOUR MOUSE—full mouse
support with pull-down command menus
means you don’t have to remember anything.
All Vg's power is delightfully accessible—just
point and shoot!

A MATCH FOR SYSTEM FAULTS—while
you’re working, qufo-save is working too, so you
can automatically start each session where the
last one ended—even if it ended unexpectedly!

A MATCH FOR YOUR APPLICATIONS—
add Fg’s access and editing talents to the appli-
cations you know and love.

\tempntegal —_———————4

» single mit

cutrtamting moneys due wnier Uhls Agresset ¥ |
) Drcept for the right to hring & mit for soseys & JE00S

and the vight of amy party o spply to & cort of
Jerisdiction for o Bestraining Order,
Ingunction or ather sqnitable relief to
ar present frveparable harn penting the select im
cumf trwat lon of 4 panel of arditrators, ang dispt

Line 0

The small-pull down menu lists Vq's preconfigured Hot Links
to other applications.

V4 comes with Hot Links to popular applica-
tions, and creating more is a snap. Pass your
desktop publisher the file you created, format
it, print it, then return to Vg to find your sales
summary and jump-start your spreadsheet pro-
gram, or write brilliant code and Compile-and-
display-next-error. Vg shrinks to just 7K bytes
during linkage and gives your applications
room to run!

A MATCH FOR YOUR CHORES—teach V4
whatever you do over and over. Vg’s macros
learn any input sequence for flawless playback
at your command, for infinite customization!

V4 operates with OS/2 or DOS 3.0 or higher
in IBM-compatible systems with 256K bytes.

Vq is a trademark of Golden Bow Systems

SEE YOUR DEALER OR CALL TOLL-FREE

FAX (619) 298-9950

(800) 284-3269

GOLDEN BOW SYSTEMS

2870 Sth Avenue
San Diego, CA 92103

(619) 298-9349
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b etter 24 Wire Dot Matrix Printer, 480, 200, 80 cps
Emulates: IBM, Unisys, Apple/MacIntosh
& DEC
""C" Size Plotting capabilities

and

Postscript Printing under $1,300 in
COLOR

with Freedom of Press software

FREEDOM Freedom of Press the latest in postscript
OF PRE S STM language interperters by CAI

Dataware Products Inc.

350 University Ave.
Westwood, Massachusetts 02090
1-800-548-9182 In Mass. 617-461-1160

Nec's family of 24 Wire Dot Matrix printers
E are capable of Postscript Printing in
COLOR

with Freedom of Press Software

Freedom of Press the latest in postscript
language interperters by CAI ¥

FREEDOM
OF PRESS’

NEC'S Largest Regional Distributor
NEC Authorized Service and Supplies

96NE-6 B YTE * APRIL 1989 Circle 518 on Reader Service Card (DEALERS: 519)



WORDISOUTON THE PCLINK-386!

“It takes everything I throw at
it and comes back for more..”

Users Are Talking About PC LINK’s 386-20 Computer.
Winn Rosch from PC Magazine best described our computer
when he said: “Upgrade an AT with the 20-MHZ 80386 system
board, a 90MB high-speed ESDI hard disk drive, and high-
speed VGA graphics, and you have an awesome computer
competitor.”*
Compatibility
“It’s so software and hardware
compatible, it’s mcredible!”
— Pat Adams, DB Unlimited
Our PC Link runs the new generation of DOS, 05/2 as well
as Windows/386, UNIX V and PC-MOS/386. It also welcomes
off-the-shelf software and expansion boa-ds including EGA
adapters, modems, network cards and the Bernouli Box. Your
software and add-on investments are safe!

Quality
“The PC Link 386
represents the best of all worlds”

— Richard Hausman, Belding Heminway

We’ve assembled an all-star team of components for our
computer which has a class B FCC certification. It features the
acclaimed Hauppauge 386 Mother Board (with one 32-bit, four
16-bit and three 8-bit expansion slots) and
the Award Software Modular 386 ROM BIOS.
We also boast Toshiba 1.2MB floppy disk

PCLINK

drives, a Western Digital contraller, a NEC Multisync II
display, and a Key Tronic keyboard. As one user said, we have
“integrated the best of the best”

Speed
“..you've got the equivalent of
a sixties streetcorner dragster..”
— Winn Rosch, PC Magazine

A powerful, 20 MHz zero wait state system, our computer
is equal to the IBM PS2 Model 80. And faster. Because we've
built in 1 MB of high speed RAM and a 387 math coproces-
sor socket. In relative terms, our 386-20 is 16.4 times faster
than the IBM-XT. Think what this speed can do for your spread-
sheet, desktop publishing and CAD/CAM applications!

Price
“We're delighted that
we can afford...such
high-performance machines.”
— Denis During, Ocean Capital Corporation

Our computers start at $1895 for the 16MHz system, and
$2295 for the 20 MHz system. And we back-up our products
with a 1-year warranty on parts and labor.
You won't find befter value anywhere. When
the word on PC Link gets to you, believe it.
Call: 1-800-221-0343.

PC Link Corp. 29 West 38 St., New York, NY 10018, In New York: (212) 730-8036

*Reprinted from PC Magazine, November 29, 1988 Copyright © 1988 Ziff-Davis C

Circle 528 on Reader Service Card

ications Company. Trad

ks: IBM PC, XT. AT, PS/2 and 0S/2: IBM Irtel 80386: Intel; Windows/386: Mic rosoft
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Industry-Leading Performance
and Compatibility.
GUARANTEED.
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Finally: Systems that meet and exceed
your computer wish list:

M Compatibility. 4 Upgradeability.

M Quality.
1 Speed.

¥ Datacom
Certification.

¥ Unparalleled Service and Support.

\

1 \

LGX286 $995

@ 10MHz 80286 with 13Mhz throughput
B 640K Zero-Wait RAM
@ 1.2 Mb Hi-Density Diskette Drive
@ 16-bit Floppy/Hard Drive Controller
B Socketed for 80287 math coprocessor
B Traditional heavy-duty full-size case
@ 220W Power Supply. UL approved
B On-board rechargeable battery
@ 101-Key Enhanced “Click” keyboard
W OS/2%, Xenix® , Novell® ,
Windows® ready.

Video Subsystems
(Includes monitor and video card):
Monochrome: 12 Amber monitor
with convenient tilt-&-swivel base.
720x348 High resolution text and
graphics, with Hercules & CGA
modes. $149
14" Flat-Screen Ar-ber monitor sub-
system (same specifications as above)
$185
FGA: 14" EGA monitor and 640x350
EGA card $575
VGA: 13" multisvnc monitor and Cir-
rus Logic VGA card. 256 colors. VGA,
CGA & Hercules modes. $790
Monochrome VGA: 14" Paper White
monitor and Cirrus Logic VGA card
$375

LGX286H1 $1495

@ 20MHz 80286 with 26.7Mhz
throughput

B 1 Meg Zero-Wait RAM, expand to 8
Mb on main board

B 1.2 Mb Hi-Density Diskette Drive.

@ 16-bit Floppy/Hard Drive Controller

@ Socketed for 80287 math coprocessor

B Traditional heavy-duty full-size case

Bl 220W Power Supply. UL approved

@ On-board rechargeable battery

M 101-Key Enhanced “Click” keyboard

B OS/29, Xenix® , Novell® ,
Windows® ready.

Hard Disc Drives:
21 Meg 65 ms Hard Disc 5249
44 Meg 28 ms Hard Disc with 40,000
MTBE, assures speed and reliability
$495
72 Meg 28 ms Hard Disc with 50,000

MTBF $625

145 Mb 22 ms ESDI Hard Disc  $1375

332 Mb 18 ms ESDI Hard Disc  $2249
Floppy Drives:

Additional 360K Flogpv $79

Additional 144 Mb Floppyv $117

Additional 720K Floppy $89

MS-DOS 3.3 with comprehensive

Manuals, including GW-Basic $89
Serial/Parallel/Mouse ports $39
Additional serial port $28
Microsoft * compatible mouse $39

Ethernet Adapter (Fastest Available)
$265

' ~ In Short, high performance for many
years to come.

LGX386 $2795

@ 20MHz 80386 with 33.5Mhz
throughput

B 2 Meg Zero-Wait RAM

W12 Hi-Density Diskette Drive.

@ 16-bit Floppy/Hard Drive Controller

@ Socketed for 80387 & 80287
COProcessors

@ Traditional heavy-duty full-size case

B 220W Power Supply. UL approved

B On-board rechargeable battery

@ 101-Key Enhanced “Click” keyboard

B OS/2%, Xenix® , Novell®,
Windows® ready.

NNOVELL
Qate

Y ommunications, inc.

\J{[7

MICROCOMPUTER, INC.
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In Connecticut: 203-937-7725

1-800-248-2140

12 Oaks Business Park

375 Morgan Lane, West Haven, CT 06516
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NEWS FLASH

Call and ask about Sharp Laptops

LX-800

Dot Matrix Printer

BUY EPSON.

H POWER B PERFORMANCG H COMPATIBILITY H VALUE
« Full-featured 80-column dot
matnx printer for affordabie
performance in your home of

paper-handiing vers.atility

« Standard parallel intzriace for
compatoity with virtually
office

« 180 CPS in gratt mode 30
CPS in Near Letter Qualty
mode

« Epson SetecType front control
pane! offers quick easy
selection of popu'ar typestyles

« Chowce of Roman and Sans
Senf NLQ font styles

« Standard pull tractor and auto-
matic single sheet loading tor

X800, FX850, FX1050, LQ500,
Q850, LQ 1050 ALL AT

KNOCKOUT PRICES!

any computer

« Compatible with industry-
standar:i Epson anc IBM
software codes

* One year hmited warranty

5189

(LIST $299)

EPSON Equity I+ and Equity I+

|Cash Rebates

The Epson Equity™ II+ is a powerlul personal ing full

ity with the IBM* PCIAT standard in a remarkably compact design.
tul 80286 dia speed 8 12 MHz

1 2SS
* £I0KB RAM m¢

xpandab 15 5 = Fully comaatibie with the IBM PC AT stan
MB dard
o Sk s slots o Built in clack calendar with battery backup
* B !l Port » Convenent front control panel

* Remarkatle detacrable AT stvie

board
* One year hmited wa ranty

- Equity I+ List from 31699

Equity II+ List from $1899.

S

4 % "
uw ¥ et

NEW ENGLAND’S LARGEST COMPUTER WAREHOUSE SHOWROOM

203 SOUTHWEST CUTOFF
RT.20 NORTHBORO

CALL TOLL FREE 800-553-1176
NATIONAL 800-447-1176 IN VT, 800-332:0342

(508) 393-7220 * 393-7147
Open Monday to Friday 9a.m.to 8 p.m.
Saturdays 10a.m.to 4 p.m.

ApPLIED - PROGRESSIVE « ELECTRONICS « INC.

CALL or DROP IN

« Three halt height mass storage siots plus
built—mn tOppy disk sifrive contrciler

key

OVER OUR
PRINTERS &

PC PRICES

The HP Laser]et
Series II Printer
LIST %2695

51628

Office Automation
8
\‘

Panasomc
OA

KX-P1595
KX-P1180 & 11917. . New . .
KX-P1092............. £339
KX-P1592............. $449
KX-P1595. . ... ........ $495
KX-P1524 ... .......... $649

KX-P1124 . . New, New, New $379

Fax Partner
FX-BM89
Fax

Board

*699

(List $995)

FX-RS505
Image Scanner

*995

With interface
and Cable
(List $1499)

ALSO AVAILABLE FX-RS506

ITOSHIBA

|

T1200FB ........... $1575
TI200HB .......... $2375
T3100/20 . .......... $3499
T3200 ............. $3599
T5100.............. $4975
Accessories—30% off list
PRINTERS
CALL FOR PRICES!

The HP Desk]Jet Printer:

See laser quality
output for under $1000.

15695

LASER LAUNCH

Laser-Partner”
KX-P4450

LIST $2595

$1495

(When purchased with
1 MB Memory Board)

{LIST
$995)
ASK ABOUT $100 TRADE-IN
Now Available a
PANASONIC - J— ,
FAX !‘,‘:
Machines =
UF150 . ........ $1125
UF250 ......... $1525
UF460.......... CALL

NATIONAL 800-272-9276
FAX (508) 393-3124

Tahe Rte 9 to Rte. 20 Use Northdero
Exit ' mile on right

/ NORTHZORO
QA.P.E.
" WE ARE HERE

IIIMINSNIH

KOUTE 9

WORCESTER 94 20 MOTEL
/ &

Circle 515 on Reader Service Card
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Circle 530 on Reader Service Card

VERTICAL CASE TANMAX-386 TANMAX-PORTABLE | PROGRAMMING

CUSTOM D BASE
PROGRAMMING
NOW AVAILABLE

BY APPOINTMENT ONLY

- TANMAX-286
Front panel on/off switch 8/16Mhz (20Mhz. opt) 8/16Mhz 8/12Mhz (16Mhz. opt)
200W power supply 1MB of RAM Carrying case 640K of RAM exp. 1MB
LCD Speed indicator Phoenix BIOS std. 512K of RAM (exp. to 1 MB) 200W power supply
Available for 286/386 models | 200W power supply 200W power supply 1.2MB disk drive
1.2MB floppy disk drive 1.2MB 5.25"" floppy drive 40MB hard disk
Floppy/hard disk controller 20MB hard disk drive Floppy/hard disk controller
101-key keyboard Supertwist backlit LCD 101-key keyboard
Mono card and monitor RGB output port 1 parallel
6 expansion slots 2 serial ports
1 parallel, 2 serial ports EGA card & monitor

$1995 $1875 | $1995

PRICES SUBJECT TO CHANGE. CASH OR CERTIFIED CHECK ONLY (SHIPPING CHARGES NON-REFUNDABLE)

* DEALER/OVERSEAS INQUIRIES WELCOME e CALL FOR FREE CATALOG

TAN COMPUTER SERVICES P.O. BOX 189 ROSELLE, NJ 07203

(201) 245-8524

Computers For The Blind

Talking computers give blind and visually impaired people access to
electronic information. The question is how and how much?

The answers can be found in “The Second Beginner’s Guide to
Personal Computers for the Blind and Visually Impaired” published by
the National Braille Press. This comprehensive book contains a
Buyer’s Guide to talking microcomputers and large print display
processors. More importantly it includes reviews, written by blind
users, of software that works with speech.

This invaluable resource book offers details on training programs in
computer applications for the blind, and other useful information on
how to buy and use special equipment.

Send orders to:
National Braille Press Inc.
88 St. Stephen Street
Boston, MA 02115
(617) 266-6160

$12.95 for braille or cassette, $14.95 for print. (83 extra for UPS shipping)

NBP is a nonprofit braille printing and publishing house.

96NE-10 BYTE ¢ APRIL 1989




WE WILL TRY TO BEAT ANY PRICE ON ANYTHING FROM ANYWHERE '!!

T
* MULTIMATE *

Professionsl
Word oneoulng
Softwaree Version 3.31
BRAND NEW For 188 & Compatibi s
UST $495 - COST

$

BELOW DEALER COST
Quantity Pricing Avallsble

A TRULY PROFESSIONAL STAFF WITH A COMMITMENT TO SERVICE !

COMPARE!!! * THE AWESOME AT * BRAND NEW!!!
QUADRANT — AT — 80286

SysmMORYIDRS: 12K STALLED o Full Size AT Case ® 6Mghz @ 200 Watt
e el e I $ 79 ¢ 80287 Socket @ Phoenix BIOS @ 64 Key-AT Style-True [6M S
A 0 8  Clock/Calendar with Battery Backup ¢ 6-AT and 2-
720K — 3% Drive 1 © Disgnostic Disk ¢ & Month Werranty
144MB — 3% Drive (Requres DOS 33
20MB — Mard Drive
32MB — Mard Drive — 30MS Fast
40MB — Mard Drive
Larger Mard Drives Available
Mono Card with Printer Port
Color Card with Pnnter Port
Mooocrwomc Monilor
Color Monitar

Power Supply
Clk;k Keyboard

00S 3.13233
Senal Card
AT-Par Senai Card

*IT T ma-xe : B0286 - rower « AMAZ'NG”

LIST
$2185
Base System Includes: SRAND NEW

80286 Processor - FAST! 3499

COST
512K INSTALLED ¢ Expandabie SYSTEM OPTIONS:
10 640K on the Motherbosrd @ 80287 Socket $ 79 Color Card
® 5 - XT Slots e Paraliel/Serial Ports St 179 gono MggueovMo'm TTL 9
Floppy Controller Keybosrd Add a 20 rve 249 Color utor
¢ ¢ Delure Gd a 30M8 Dnive 319 Senal Card Special 19
© 155 Watt Power Supply Add a 45M8 Drwve
© Small Footprint ® Warranty by Servecom ITT DOS 3.2 Recommended

399
Increase Memory to 640K 99
(30 Days to the End User) Mono Card 43 COST 39

SUPER INEXPENSIVE"!
SUPER VALUE!"!

IMPOSSIBLE

SYSTEM WITH MEMORY !!!

SYSTEM INCLUDES: - 258K NSTALLED — 8088-2 Processor - 1-Half
Hexght, 360K, 5% Drive "ALLET» Dual Speed — 4 77Mghz and BMghz -
> 8 slots - 8087 Socket 150 Watt Power Supply * Deluxe
Keyboard » Full Size Case for 4-'2Ht Drives » Parts and Labor
Warranty on Base Unit (Hard Drives 90 Days)
SYSTEM OPTIONS:
ADD a 2nd 360K 5 Onve S 19
ADD a 1OMB Drive
ADD a W rve
ADD a 30M8 Drive

Monoe Monitor

Cotor Monitor

Senal Carg

Clock Calendar Card
ADD a 40M8 Orive 369 FAST 30M8 Speed  DOS 31

ADD a 45M8 Orive 399 DOS 3 2 with Basic

Mono Card with Pninter Port 49 Memory Upgrade 10 512K
Color Card with Printer Port 49 Memory Upgrade 10 640K

> « TELEVIDEO SYSTEMS *
BRAND NEW SYSTEMS!! « LIMITED QUANTITIES!!
TELOAS:I

S ore oM T SERvIGE
TELOAS:HI| 15./4kz2 2 oses

1.2MB Floppy, 12 Slots, 2 Serial,
1 Paraliel, Clock/Calendar,
101 Keyboard, DOS 3.3,

1 Year ‘‘ON SITE SERVICE'

Quantity Pricing
Available!

199 Super Specral

49
GI (For 4.77Mghz Systems Only}

\5

12 MHz ¢ 80286

e 1 MB RAM, 1.2 MB Floppy, 8 Slots,
FDMD Controller, 2 Serial, 1 Parallel,

CosT

1395

COosT

*2295

o“'““

onitors, Monitor Cards, and Hard Drives are available -

CALL!

* % Electrified Discounters * »
(203) 287-1976

1066 SHERMAN AVENUE

WAMDEN, CT oBst4 BT
FAX 203-248-3680 ] \n..

Circle 520 on Reader Service Card

PRICE:

¢ IBM 5182
%*COLOR PRINTER%

* BRAND NEW ¢ HEAVY DUTY »  LIST $1995

® WIDE CARRIAGE (132 Column)
¢ 200 CPS pratt 110 CPS Correspondence. 35CPS NLO
* Prints Black. 4 Colors and 8 Colors e BiDirectional Dot Matnix
* 9 Wire-Parallel intertace « Tractor Included

FRONT REAR PAK
s M REART 30 DAY WARRANTY

PAPER RACK AVAILABLE- Slackc Plln!ed Paper
Easy Change Cartridge Ribbons - AVAILABLE ONLY $12 95
* % QUANTITY PRICING CALL ™! & &

* DIABLO DSOIF *x

- w BRAND NEW w
Le“er Quallty- 80 CPS ;im0 sou eeLow cosT
With Dual Bin Cut Sheet Feeder
Wide Carriage — Requires Cable
30 Day Warranty

DIABLO D-25 - 25cPs

LETTER QUALITY
WVAEID E CARRIAGE - BRAND NEW
Parallel or Serial Interface ® FULL WARRANTY
Tractor - Sheetfeeder - Cables - AVAILABLE

LsTs750 onLy T 169

OKIDATA 182 ¢ NEW !
120 CPS ¢ 30 NLQ

FULL WARRANTY - SOLD BELOW COST !!
MICOM * 2400 Baud * Internal Modem
With ERROR FREE ®# MNP » Class 4
Standards Can Be Addressed # COM 123 or 4
* Fully Hayes Compatble
LIST $549 om.v
% SUPER SOFTWARE SET » «
* FOR IBM AND /BM COMPATIBLES — BRAND NEw: + LIST FOR ALL 3
* :)':"c-—iasy Accounting qmmc—--w Accounts 95
* PRACTICORP-PRACTIWORD rowerus Exsyo Use Wora 9
Proceses any numbes of Records—Up 10 60 Frride Each Sorts and indexes any
AUmber of hekds. Mult-L ovel Hed) Syslem (ntegrates wih

* MODEM MANIA *
Compatible with CCITT # V.22 bis V.22 and Bell 212A 103
BELOW DEALER COST!!! 1 79
$269™
e Accouts Povabie Purchase Order tvoniony and Forecaseng s
#* PRACTICORP-PRACTIBASE Fowos fctronsl Dasbase $ 95
* DAC—Easy A

ing Tutor Availab
QUANTITY PRICING AV