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Laser Svstem 150, 15 pages per minuge: 55,995,

Laser Svaeem 80, 8 pages per minute: $3,295.

Laser System od, ¢ pages per minuge: $2,195.

All Dell laser printers come with

f 1.5 MBRANM, tull-page 300
DR eraphics, and have 31
standard tongs (7 resident and
24 downloadable from disketee).

Dell Laser printers abo - provide
Hewlert-Packard Laserfet Plus,
Epson/EX, IBM Proprinter and
Diablo 630 emulations.
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THE DELL SYSTEM 200
12,5 MH: 286
Thi- tull-teatured 286 compuier
rur 12.5 MHz and s e
pletels Microsott MS-DOS and
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* 8286 nuLroprocessor runnig
2.5 MH
+ 640 KB ot RAM expandable
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APPLICATION SOFTWARE.

We offer a complete line of sottware. Everything trom complex
CADCAM applications to fun tlight simulator programs. Allac
extremely competitive prices.

OPERATING SYSTEM SOFTWARE.
Dell Enhanced Microsoft” MS-DOS" 3.3: $99.95.
Dell Enhanced Microsoft MS-1X0S4.0: $119.95.
{Both MS-DOS versions with disk cache and other utilities)
Dell Enhanced MS® 0872 Standard Edition 1.0: $324.95.
Dell UNIX* System V/386, Release 3.2:

Now Available. Call for details.
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Technically speaking, the A PERSONAL to its logical extreme.
System 325 is the mostadvanced | COMPUTER THAT’S For example, it runs either |
386 computer we've ever built. REALLY PERSONAL. MS-DOS; OS/2, or our own ‘
And, according to PC Magazine, Ot the more than 150,000 Dell UNIX® System \ Which is |
it's one of the most advanced 386 personal computers we've sold o compatible with AT&T's System
| computers they've ever tested. date, each one’s heen individually |\ Interface Definition. And the |
In henchmark after configured to fit the needs of world of XENIX" applications. ‘
| bhenchmark, the Dell System 325 its owner. | Ifspeediis of the essence, we |
25 MH: ran circles around a tield The System 325 takes that idea can include an optional Intel*

THE DELL386 SYSTEM 325
HAS A 25 MHz CLOCK RATE,
CACHE MEMORYCONTROLLER,
90 MB 18ms ESDI DRIVE,
PAGE MODE INTERLEAVED MEMORY,
AND 100% COMPATIBILITY WITH
MS-DOS,0S/2 AND UNIXSYSTEMV.

80387 or WEITEK 3167 |
math coprocessor. And

of 386-hased svstems. A
tield that included the
Compay’™ 386/25.

A show of prowess

since nothing about this
system is lightweight, the
standard mass storage is |
a90 MB ESDI disk drive.
Or we can contigure it l
with a 150 or 322 MB unit.

that carned the System
325 PC Magazine's
Editor’s Choice award.

It was a voal we set tor
ourselves from the very As vou might expect,
heginning. And an the output is just as
intense. You can choose

between VGA mono

objective anyvone with a
penchant for power and
with paperwhire screen,

or VGA Color

performance Can
appreciate.
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DOT MATRIX PRINTERS.

Printer System 800: $699.95
Our highest resolution text and graphics, 24-pin dot matrix printer. Dratt quality
at 200 cps. Letter quality at 66 cps. Parallel and serial interfaces.Wide carriage.

LASER PRINTERS.

Printer System 600: $499.95
9-pin dot matrix. Draft quality at 240 cps. Near-letter quality at 60 cps. Darallel
interface. Wide carriage.

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

SO HOW COME
YOU NEVER CALL?

THE DELL SYSTEM 325 25 MHz 386
STANDARD FEATURES:

* Intel 80386 microprocessor running at 25 MHz.
+ Choice of 1 MB or 4 MB of RAM* expandable to 16 MB using a
dedicated high speed 32-bit memory slor.
* Advanced Intel 82385 Cache Memory Controller with 32 KB of
high speed static RAM cache.
* Page mode interleaved memory architecture.
EDITORS| * VGA systems include a high performance 16-bit video adapter.
CHOICE | *Socket for 25 MHz Intel 80387 or 25 MH:z WEITEK 3167 math
. N COPrOCessOI.
[(IPI’)J_‘[,’;‘_‘,;M *5.25"1.2MBor 3.5" 1.44 MB diskette drive.
Dell System 325 Dual diskette and hard disk drive controller.
isaflagship  * Enhanced 101-key keyboard.
worth putting | parallel and 2 serial ports.
outmfront o 200.waet power supply.
of the fleet. * 8 industry standard expansion slots.

Rbmam 141989
OPTIONS:
* 25 MHz Intel 80387 math coprocessor.
* 25 MHz WEITEK 3167 math coprocessor.
* IMBor 4 MB RAM upgrade kit.
* 2 MB or 8 MB memory expansion board kit.
**Lease for as low as $216/Month.

__ System 325 _ Wath Mummr& Adapter
i " VGA Mono | VGA Color Plus
Hard Disk Drives | MB 4MB I MB 4MB
RAM  RAM RAM  RAM
90 MB-18 ms ESDI $5,999  $7.299 | $6,299 $7,599
I50MB-18 ms ESDI | $6,499  $7,799 | $6.799  $8.099
322MR-18 ms ESD! | $7,299  $8,599 | $7,599  $8,899

]
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Plus, for high resolution colors
displayed on a larger screen.

Even though the 325 gives you
all this pertormance, it still leaves
you six open slots tor whatever
else you might want to add.

And once you've told us what
you want, we'll make sure what
you want works — by burning-in
the entire system unit.

COMPUTER
RETAILERS ARE
NO KNOWS.

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

He will, however, be
quite aware of the tact that
he could add a 35% markup
ithe 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
IDE and ESDI?" Or, “How much
SIMM RAM should [ add?”

In other 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
ageravation.

DELL

I )

— ~~——

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 PC Week article.

Perhaps.

But then, we think vou'll
agree, when something cocs
wrong, you want as much help as

we'll refund vour money.
No questions asked.
MAYBE YOU

SHOULDN'T BUY
ONE AFTER ALL.

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

BEST OF ALL,
YOU WON'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 selt-diagnostic
sottware. We're able to solve 90%
ot all problems right over the
phone. The other 10% receive
next-day, deskside service. Thanks
to our new alliance with Xerox
Corporation.

And vou get all this help tora
full year—whenever you need
it—at no extra charge.

As vou've probably guessed,
one of the things that drives us
MOSt is customer satistaction.

Sowe'd 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 satistied, send it back
anytime within 30 days. And

Circle 78 on Reader Service Card

Whether you need a single
computer, or an office tull, a
leasing plan is like 100% financing.

And just as we can custom
contigure your computers, we can
see to it you get a custom designed
lease plan to fit your exact busi-
ness needs. © A fact that has nort
gone unnoticed. Especially by the
Fortune 500. Over halt of whom
now own or lease Dell systems.

And just as we welcome their
business, we welcome your busi-

ness, too. Just call us, toll-tree.
And don't be afraid to ask us the
tough questions.

That's the part we like best.

DELL

COMPUTER
CORPORATION

TOORDER. CALI

800-426-5150

INCANADA, CALL 800-387-5752
INGERMANY, CALE 06103/701100
IN THE UK., CALL 0800 414535

L AD CODE NO.11EE9




PRODUCTS IN PERSPECTIVE

65 What’s New

97 Short Takes

Lotus Magellan, a DOS

file management system
Virtual, Connectix offers
more Mac RAM for less
Compagq Fixed Disk Drive
Expansion Unit,

1.2 gigabytes of on-line storage
MultiBoot, Bolt’s answer

to OS/2’s dual-boot problem
Disk Technician Advanced,

Prime Solutions’ program predicts COVER STORY

hard disk drive problems

FIRST IMPRESSIONS

113 Intel’s Cray-on-a-Chip

by Frank Hayes

Intel’s new high-speed
80860 RISC microprocessor
features an on-chip FPU

BVIL
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REVIEWS
178 Product Focus:

The Third Dimension

by Brad Holtz and Jon Udell

Three-dimensional modeling

brings new excitement to
microcomputer-based CAD.

195 Computing in Hand
by Wayne Rash Jr.
The Sharp Wizard and the
Psion Organiser—two hand-held
computers that pack a lot of
functionality into a small size.

203 Easy Reading
FIRST IMPRESSIONS by Phillip Robinson
TrueScan and OmniPage add
Two Powerful Systems page-recognition capabilities
from Sun to the Mac or PC.
by Nick Baran 208C Mac Goes Fax
by Don Crabb
page 108 With fax modems for the Mac,

claims of speed are

and a 3-D graphics processor. The SPARCStation 1 less important than price
- and flexibility.
117 Apple’s New Compact Mac IIx and the _Sun 3/80 offer
by Nick Baran workstation performance
Apple’s “mainstream” Mac I1 at PC pI'iCCS.

model has three slots, a 68030,
and a petite footprint.

EXPERT ADVICE

Springtime Renewal
by Jerry Pournelle
What was once old

is now new again.

143 Applications Plus: the Mac might be over.
Software Despotism:
Truth and Fiction 0S/2 Notebook:
by Ezra Shapiro Setting Up OS/2
The software you use at work by Mark Minasi

could become a thorny
professional issue.

151 Down to Business:
Uncommon Commonality
Wayne Rash Jr.

Software that works on a
number of different machines
can save time, trouble,

and money.

123 Computing at Chaos Manor:

157 Macinations:

A Perfect Word Processor
At Last?

by Don Crabb

The search for the ideal
writer's tool for

Installing OS/2? Here are
a few tricks, and
some traps to avoid.

COM1:

The Mac Makes Connections
by Brock N. Meeks
Mac-to-mainframe
connectivity is about

to become a reality.
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COVER PHOTOGRAPHY: PAUL AVIS © 1989




211 TopSpeed Modula-2

by Barry Nance

Produce efficient code

in an integrated environment
with JPI's compiler.

217 A Different Kind of CASE Tool
by Andrew Schulman

Sterling Castle’s Logic Gem

is both a code generator

and a logic interpreter.

221 A Window on Word Processing
by Lamont Wood

Samna’s Ami is one of the first
word processors to take advantage
of Microsoft Windows.

IN DEPTH

225 Introduction:
Unix

227 Future Imperfect

by David Fiedler

A view of recent developments

in the Unix operating system

and processors.

237 One Man’s Experience

by John Unger

Making the switch from DOS

to Unix—a true story.

245 The Unix Connection

by Ben Smith

Many small systems never take

advantage of the UUCP tools,

nor of the worldwide network

that the tools connect.

253 Safe and Secure?

by Patrick Wood

Unix comes with a lot of security

systems, but it’s up to you

to turn them on and use them.

261 Interrupts Aren’t Always Best

by George E. Pajari

The choice between interrupts

and polling in a Unix device

driver can significantly affect

performance.

266 Some Flavors of Unix

A sampling of the forms

of Unix available.

5
Quest for the Molecular
Computer/268

FEATURES

268 The Quest for the
Molecular Computer
by Mark A. Clarkson
Can we make computers that
are smaller than living cells and
faster than light?

275

The Quantum Transistor
by Mark Reed

The rules of semiconductor
physics don’t apply on the
molecular level.

Unix/225

HANDS ON
283 Under the Hood:
Digital Video Interactive
by L. Brert Glass
Digital audio, video, still
pictures, and computer graphics
form a personal computer
environment.
291 Some Assembly Required:
Directory Assistance, Part 1
by Rick Grehan
The directory could be the
single most important data
structure in your computer.

DEPARTMENTS

6 Editorial:
A Lot of Company

11 Microbytes

24 Letters and Ask BYTE
45 Chaos Manor Mail

51 Book Reviews

343 Coming Up in BYTE
READER SERVICE
342 Editorial Index by Company
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346 Index to Advertisers

by Product Category
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From BIX: See 176
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At last, an assistant that

follows your directions

Wouldn’t it be great to
delegate your routing?

You can! We know your time is
valuable. That's why Wintek
pioneered comprehensive and
affordable CAD packages for IBM
personal computers. HIWIRE-Plus
continued that tradition, integrat-
ing schematic-capture features
and printed-circuit-artwork
capabilities into one versatile
package.

New autorouter.

The Autorouter for HIWIRE-Plus
is powerful enough to handle the
most demanding design problems,
yet simple enough for a casual
user. Just turn it loose on your
design. It's hassle free because
it works long hours, without super-
vision or errors.
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100% autorouting.

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

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

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

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

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

OUse fewer vias and layers than
comparably priced autorouters.

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

-
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Why pay more for a 100%
autorouter?

Compare the features and
performance to packages costing
five times more. HIWIRE-Plus and
the Autorouter for HIWIR=-Plus
sell for $895 each. Both have a
no-nonsense, 30-day money-
back guarantee. With unlimited,
toll-tree, no-charge technicel
support.

Let HIWIRE convince you that it
makes a great assistant. Call us
toll-free at (800) 742-6809 today
and put HIWIRE-Plus and the
Autorouter for HIWIRE-Plus to
work for you tomorrow.

®
 aa TEX
B 7y
Wintek Corporation

1801 South Street

Lafayette, IN 47904-2993

Fax: (317) 448-4823
Phone: (317) 742-8428 or

(800) 742-6809

Europe: RIVA Ltd, England, Phone 0420 22666, FAX 0420 237000/ Brazil: Comicro, Phone (11) 289-7193 / Japan: BEST, Phone: (03) 374-1161, FAX (03) 374-9450




A report from

West Germany shows
worldwide links you
might not know about

Y r annover, West Germany—Ce-
BIT, the world’s largest com-
puter and telecommunications

4. exhibition, opened here in

March, and, as always, BYTE was on the

scene.

BYTE has a large and growing circula-
tion in Europe. In fact, BYTE is the larg-
est Pan-European computer magazine,
with wide circulation in every country on
the Continent, including the USSR.
BYTE also goes to Asia, Africa, Austra-
lia, and South America. BYTE’s En-
glish-language edition alone reaches over
1.5 million readers worldwide. And this
isn’t the only edition. BYTE’s content is
also licensed to other independent publi-
cations across the globe, appearing in nu-
merous languages. You have a lot of com-
pany as you read this issue.

And it’s a two-way street. By sending
our editors around the globe and by
working with people in other countries,
BYTE can give you thorough coverage of
not only the products available in your
local computer store, but also significant
desktop computer technologies and prod-
ucts from the increasingly important
global market.

Witness our recent coverage of Japan's
TRON project, Scotland’s Rekursiv ob-
ject-oriented chip, Soviet software, and
so on. Our Microbytes service on BIX
regularly carries news and product infor-
mation from Europe and our friends at
Nikkei BYTE in Japan. No other com-
puter magazine brings you coverage like
this.

Here’s a sampling of what we saw at
CeBIT, as reported by Senior Technical
Editor Nick Baran:
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EDITORIAL ® Fred Langa

A LOT

OF COMPANY

CeBIT (which is a German acronym
for Center for Office and Information
Technology) draws about 3000 exhibi-
tors and half a million visitors from all
over the world.

This year’s CeBIT kicked off West
Germany's major commitment to ISDN
telecommunications. ISDN allows the in-
tegration of text, graphics, video images,
and voice communications on a single
digital line. In an event that aired on
West German television, the Post Office
Minister, Dr. Schwarz-Schilling, intro-
duced the first ISDN network in West
Germany, with about 8000 nodes in eight
major cities. Prime Minister Helmut
Kohl participated in a multimedia con-
versation via ISDN with the mayor of
Frankfurt. West Germany hopes to have
a nationwide ISDN network by 1993.

One of the most popular exhibitors at
CeBIT was Atari, which displayed its
hand-held PC Folio “pocket computer.”
PC Folio runs MS-DOS and uses the
80C88 microprocessor. The device is
about 8 inches long, 4 inches wide, and
an inch thick. It has a 63-key keyboard
and an 8-line, 40-character LCD.

One of the more interesting exhibits
was Toshiba’s prototype 14-inch color
LCD. Based on active matrix technol-
ogy, the display supports the VGA stan-
dard and displays 16 colors, with a reso-
lution of 720 by 550 pixels. Toshiba also
showed an 11-inch version of the display
in a prototype laptop computer.

Almost 200 U.S. companies exhibited
at CeBIT this year. Among them were
Microsoft, Apple, IBM, Commodore,
Novell, and Compagq.

Commodore is a major player in the
West German microcomputer market.
Sporting an enormous exhibition booth
in the main hall at CeBIT, Commodore
announced a Unix-based version of its
Amiga 2500, which it is calling the
Amiga 2500 UX, and a new version of its
PC40 AT system, called the PC40-111.

The Amiga 2500 UX is virtually iden-
tical to the Motorola 68020-based Amiga

2500, except that it uses a separate 68851
processor for memory management. The
clock speed of the 2500 UX is 14.2
MHz, and the machine comes standard
with a 68881 math coprocessor and 3
megabytes of main memory. As is cus-
tomary at West German product an-
nouncements, pricing for the 2500 UX
was not discussed.

Big Blue looks as dominant as ever in
West Germany. With over 7000 square
meters of exhibition space in seven dif-
ferent locations at CeBIT, IBM’s pres-
ence was felt in every technical category,
from telecommunications to scientific
and engineering applications.

IBM has major research and develop-
ment projects under way in Stuttgart.
Some of these projects were displayed at
CeBIT. One of the most interesting was a
language-comprehension project using
an IBM PS/2. The objective is to make
the computer understand the linguistic
and logical relationships of German text
so that the machine can answer questions
about a given document stored in the
computer.

A prototype using a 200-word descrip-
tion of a hiking trail was demonstrated.
The program takes the text and breaks it
down into its grammatical components
(i.e., nouns, verbs, objects, and so forth)
and then represents each sentence of the
text in a logical form that is conceptually
similar to an organizational chart. In the
demonstration, the system was asked,
“Where does the trail end?”” The system
answered, “The answer to your above
question is: In Stuttgart.” The language-
comprehension project is a joint effort of
IBM and several German universities
and is planned for completion in 1991.

If it—or any other worldwide develop-
ment—holds promise to make your use of
your computer more productive and
worthwhile, you can count on BYTE to
bring you the news.

—Fred Langa
Editor in Chief
(BIX name “flanga’)
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G teWay 2000 set © ars ago with one goal in mind. To be the #1 direct
e knew thaddve had to provide “complete customer sgtisfaction”. As we see

quali®*equidment at the best pric@availablesar®yywhere. The cuspm_e‘rﬁéﬁ

- addition to this we had to build a reputation for incredible service that
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 “Cé)mplete er satisfaction”.

L

“We are very happy. mq) at t/&
top of the st in both 7d performance.
but it is your Courteous service that is uncon-

tested by the camnetition.”
m

Pierce Havilan,
hat you
d your S

20 Mhz 386 VGA

1 Meg RAM

1.2 Meg 54" Drive

1.44 Meg 3.5" Drive

80 Meg 28ms SCS! Drive
10 Mbits'Sec DTR

o LM %2 Drive -
1.44 Meg 3.5" Drive

40 Meg 28ms SCSI Drive
10 Mbits Sec DTR

16 Bit VGA Board

14" VGA COLOR Monitor

) 1 Parallel2 Serial Porls,&

: 16 Bit VGA Board

BN 14" VGA COLOR Monitor
’ v ' 1 Parallel 2 Serial Ports
101 Key Keyboard & = v 101 Key Keyboard
MS DOS 4,01 .65 Mhz 386 VGA MS DOS 4.01

$2295.00 YIS kY $2995.00
. ] 144 Meg 3.5 Drive (Upgrade to 4 Megs $500)
16 Mhz $2395.00 150 Meg 16.5 ms ESDI Drive 4§

20 Mhz $2495.00 10 Mbits/Sec DTR
16 Bit VGA Board

14" VGA COLOR Monitor
1 Parallel/2 Seriat Ports
101 Key Keyboard

MS DOS 4.01

$4495.00

(Call for 33 Mhz Optien)

N

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

World RadioHisft




.\‘ ) . I ."Q

marketer of micro cof ' Brito att
it, to achieve “complete customer satisfaction” we had te supply tk
to feel that he or she'received most value for their hard earned money. In

*ﬁrmetely unheard of in the mail-order business. At this point w2 can

the 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 satisfiad after you receive your
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.”
hn Curran
imi V% CA -

® “/t s evident that the level of integity
at Gateway 2000 is high and defi
confidence inspiring.’ -

Elias ilyia, Ph.D.
Seattle, WA

\ A W AR D OF

DISTINCTION

- Gateway 2000 V O
P O. Box 2000 | ik
! g~  Sgt Bluff, IA 51054

800-233-8472
‘ Yars 91"3-2000
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Creative License.

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

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

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

Vermont Views offers unbridled, un-
restricted creative license.

The Human Interface Of
Your Dreams

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

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.

8 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 tokeys, 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.

A2Vl Vermont
ey Creative
AMM 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

Diamond Film Has Promise for Tough Hard Disks

f it’s true that diamonds are for-

ever, the hard disk of the future
might last “forever” if current re-
search in diamond films proves suc-
cessful. Researchers are working on
synthetically producing thin carbon
films that have the diamond crystal-
line structure; they’re using a chemi-
cal process involving methane and
hydrogen, two abundantly available
raw materials.

Diamond, the hardest known raw
material, also has a very low coeffi-
cient of friction and very high heat
resistance, making it an excellent ma-
terial for coating hard disk platters.
While current oxide and metal-plated
hard disk media suffer from “head
crashes” and other problems due to
wear and corrosion, diamond-film-
coated hard disks would be much
more reliable.

Several computer companies, in-
cluding IBM, Seagate, and Hewlett-
Packard, are interested in diamond-
film technology, according to
professor Stig Hagstrom of Stanford
University’s Department of Materials
Science and Engineering. (Japanese
companies actively involved in dia-
mond-film studies are ““ahead” of
research developments in the U.S., he
said.) Hard disks with diamond-film
coatings are only “one to three years
away,” Hagstrom said.

The tricky partin all this is con-
sistently producing diamond film. “If
you’re unlucky,” Hagstrom said,
‘“‘you end up with graphite.” Another

considerable challenge is developing
improved techniques for depositing
the diamond film on a substrate. It’s
currently necessary to deposit the
film at a temperature of 600°C,
making the process impractical with
plastics used in floppy disks. How-
ever, the high processing temperature
does not present a problem for metal
hard disk platters.

In the longer term, diamond film
offers great potential as a semiconduc-
tor. Diamond is in the same family
of elements as silicon and germanium
and could conduct current at three
times the speed of silicon (diamond
has three times the *““hole mobility”
of silicon). Diamond film has much
higher heat resistance than silicon
and could operate as a transistor at
temperatures from 6°C to 700°C, al-
lowing much higher power than can
be achieved from silicon. But before
they can manufacture diamond tran-
sistors, chip makers will have to
come up with effective “doping”
techniques, which introduce impuri-
ties into the pure film material for
controlling the electronic properties
of the semiconductor. The Japanese
have successfully doped diamond
film. However, diamond semiconduc-
tors are probably five to ten years
away, said Hagstrom.

For more information, contact Dr.
Stig Hagstrom at the Stanford Univer-
sity Department of Materials Sci-
ence and Engineering, Stanford, CA,
(415) 723-2558.

Backplane Bus up Against the Wall;
Designers Looking to New Architectures

he backplane bus architecture

used on computers today will hit
its peak performance levels in the
next few years, several experts in the
field predict. “We’ve hit the brick
wall,” said bus designer David Gus-
tavson at the recent Buscon 89 con-
ference. The most promising back-
plane-bus concept currently in the
works is the Futurebus project (IEEE
standard 896.1), which designers

hope will offer transfer rates of 200 to
300 megabytes per second (the fast-
est buses in use today offer transfer
rates well under 20 megabytes per
second). Futurebus represents the
*“end of the road” for conventional
backplane bus architecture, said Paul
Borrill of National Semiconductor.
“Futurebus will be the last great bus.”
The problem with backplane tech-
continued

NANOBYTES

Any doubts about Intel’s 80860
RISC processor showing up in
personal computers were dis-
pensed with at the 80860’s official
debut. The major demo at the
rollout pitted a Sun-4/110 (using a
SPARC chip) against a Silicon
Graphics Personal IRIS (with a
MIPS chip) against an IBM PS/2
Model 80 that had a prototype 33-
MHz 80860 bus-master card in it.
The PS/2 was running OS/2 and
used its 80386 for nothing but
flashing up the dots generated by
the 80860. Each system was run-
ning the same Mandelbrot fractal
program; the PS/2 was the fast-
est. IBM executive James Canna-
vino confirmed that IBM and

Intel are working on developing the
bus-master card as a possible
commercial product. Big Blue
watchers still don’t know how to
interpret Cannavino code, but we
think he was saying it’s a product
we'll be able to buy in a year or so.

Portable OS/2: *“Making OS/2
popular is priority 1, 2, 3, 4, 5,
and 6, says Microsoft's vice
president of systems software,
Steve Ballmer. The company is
intent on making OS/2 widely used
and plans to port it to non-IBM-
type systems. Microsoft won't pro-
duce such an operating system for
at least two years, but when it does,
portable OS/2 will be going head
to head with Unix, an established
portable operating system that's
been getting more ink than a
candidate for Secretary of
Defense.

Motorola wants to make its

88000 RISC processor a big hit in
the Unix workstation market, but
right now the chip is going through
the stage of no commercial soft-
ware. The 88open Consortium, an
independent group of companies
whose biggest financial backer is
Motorola, is trying to persuade
developers to write for the 88000

continued
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processor. The group's new Soft-
ware Initiative Organization con-
sists of 30 software vendors com-
mitted to providing programs for
the 88000 RISC architecture. The
organization will also certify soft-
ware that's fully compatible with
the 88000 Binary Compatibility
Standard, which is based on
AT&T Unix version 5.3 but will be
compatible with Unix 5.4 when
it’s released later this year or early
next year.

Initial backers of the SIO in-
clude some major Unix software
vendors, such as ABSOFT (FOR-
TRAN compilers), Frame Tech-
nology (desktop publishing), In-
formix (database management
software), and Insignia Solutions
and Phoenix Technologies (MS-
DOS emulation software). So far,
Sanyo/Icon, Data General, and
Opus/Everex have introduced
88000-based systems.

Bernardo Huberman, a research
fellow at Xerox PARC who spoke at
the Clearpoint-sponsored chaos
conference, eloquently described
the world as being surrounded by
a vast “computational mem-
brane.” As new generations of
computers are linked into the world
grid, Huberman said, chaos will
inevitably become a major prob-
lem. Thinking about the effects

of chaos on large networks of the
future can be both sobering and
frightening. The world banking
system already relies on large net-
works, as do international compa-
nies like Hewlett-Packard, and
spawning networks—giant multi-
tasking environments wherein
computing tasks roam in search of
free computing resources—are
expected to be a component in the
theoretical “*Star Wars™ strategic
defense system.

The Extended Industry Stan-
dard Architecture bus will over-
take the Micro Channel in about a
year, says a man who sells bus con-
nectors. Fernando Ramirez, a
sales engineer at Burndy Corp.—
which makes EISA and Micro
Channel connectors—says his com-
pany already has big commit-
ments to buy EISA connectors
continued
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nology is that it’s inherently a “broad-
cast only” mechanism. “Only one
guy can talk at a time,” explained
Gustavson. Current handshake pro-
tocols are limited by the time required
for the signal to propagate from the
sender to the receiver and then for a
response to return to the sender.
While the Futurebus project greatly
improves (theoretically) the perfor-
mance of current bus technology, the
only way to make significant gains is
to introduce a new architecture, ac-
cording to Gustavson. Current tech-
nologies might reach maximum data
transfer rates of 200 megabytes to 300
megabytes per second, but new bus de-
signs will be needed to reach transfer
rates of 1 gigabyte per second or more.

Gustavson, an engineer at the
Stanford Linear Accelerator; David
James and Paul Sweazey of Apple
Computer; and John Moussouris of
MIPS Computer have been working
on a new architecture, called the Scal-
able Coherent Interface (SCI), that
employs the concept of parallel
“point-to-point interconnects.” In
the SCI model, bursts of data are
transmitted at one time, similar to
the packet concept used on LANSs.
The packets of data are sent along
“unidirectional links” from the CPU
to a cache controller and finally to a
SCSI interface that ties together in-
coming and outgoing links. Gustav-
son showed a prototype model of the
concept using a modified Micro
Channel board that had what Gustav-
son called a “transmitter” soldered
on to it.

According to Gustavson, the ini-
tial target transfer rate is 1 gigabyte
per second per processor, with a

maximum of 65,000 processors. In
the ultimate SCI configuration, the
20 terabytes (that’s 20,000 gigabytes)
of data stored in the Library of Con-
gress could be moved three times per
second, according to Gustavson.
While current bus technology will
peak out at transfer rates of about
300 megabytes per second, the giga-
byte-per-second transfer rate of SCI
may very well be needed in the next
10 years. The proposed Super Col-
lider project in Texas, for example,
will handle 400,000 gigabytes of raw
data every year. The 100-MFLOPS
processors of the future will require
1-gigabyte-per-second transfer rates
to achieve full utilization.

There are, of course, some major
technological hurdles to jump before
the SCI project becomes a reality.
First, there are currently no VLSI
chips capable of handling the pro-
posed transfer rates of 1 gigabyte per
second or more. Second, the cache
coherency mechanism, designed to
make sure that a system never allows
one processor to change a piece of
data without all the other processors
knowing about it, has not been fully
worked out.

However, the SCI project is no pie
in the sky. Gustavson said the technol-
ogy for the VLSI chips will be avail-
able in the next year or two. The proj-
ect now has an IEEE project number
(IEEE 1596) and a sizable commit-
ment of resources from Apple, Hew-
lett-Packard, and Norsk Data, Gustav-
son said.

For further information, contact
David Gustavson at the Stanford Lin-
ear Accelerator, P.O. Box 4349,
Stanford, CA 94309, (415) 926-2863.

New FORTRAN Standard at Least a Year Away

ou can talk about C, you can

talk about C+ +, you can talk
about Ada, and you can talk Small-
talk. But when it comes to science and
engineering applications, FOR-
TRAN is still the world’s standard
programming language. And it’s in
dire need of an upgrade. FORTRAN
77, established in 1977, is the most
recent standard; the last time FOR-
TRAN was updated, Jimmy Carter
was president, Eddie Murray and
Andre Dawson were baseball’s rook-
ies of the year, and Radio Shack was
selling the TRS-80 Model I for
$599.95. The forthcoming standard

has been known as FORTRAN 8X,
which optimistically indicates that it
will be ready sometime in this
decade.

However, it looks like a new FOR-
TRAN standard won’t be ready until
some time in 1990, according to Jer-
rold Wagener, vice chairman of the
ANSI X3J3 subcommittee, which is
working out the technical specifica-
tions of the new standard. At a re-
cent meeting in Palo Alto, California,
about 50 members of X3J3 hashed
out details such as whether to have an
INCLUDE statement in FORTRAN

continued




10 learn Microsoft
ckBASIC
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Qui

you

thlck

Youre looking at something you wont see
anywhere else.

Its called QB Advisor. A remarkable new
hypertext electronic manual that can make you
instantly more productive, even if you dont know
the first thing about programming QB Advisor
actually lets you experiment by cutting and past-
ing useful sample programs right into your pro-
gramming window. Only Microsoft has it. Only
Microsoft could. And it5 just one of the things yod 1l
learn about new Microsoft® QuickBASIC version 45
for IBM® PCs and compatibles.

Another is the step-by-step tutorial that actu-
ally takes you through every stage of programming
by working you through a complete program.

And QB Express—the interactive way to
learn all about your programming environment in
a matter of minutes—not hours.

Microsoft QuickBASIC also comes with
Easy Menus that let you develop programs with

a minimum number of menu choices. Context-
sensitive Help for immediate help with error
messages and variables by simply punching a key;
or clickingamouse. Andabuilt-
in debugger that lets you see
exactly what your program is
doing, as its doing it.

Best of all, Microsoft Quick-
BASIC is packed with enough
power to handle whatever prob-
lems drove you to program- 7
ming in the first place. Fact is, -
it translates your program into executable code at
an incredible 150000 lines per minute.

Microsoft QuickBASIC version 4.5. If program-
ming is the only way out, this is the easiest way in.

Microsoft Quick BASIC

Making it all make sense:

For more information call (800) 541-1261. Customers in Canada, call (416) 673-76:38. Outside North America, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft
and the Microsoft logo are registered trademarks and Making it all make sense 1s a trademark of Microsoft Cotpomuon IBM it a registered trademark of International Business Machines Corporation.
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“ Personally, if everyone was
pushing me for laser quality,
1d go with Fujitsu. Theyve got
everything you need—Adobe
PostScript, upgradeability,
affordability — the works.”




Letters. Graphics. Desktop publishing. Where will
vou ever find one printer that can handle them al]?

Right here.

It's the new RX7100 series of personal page
printers from Fujitsu.

Take a look at the desktop-sized RX7100 model.
Perfect for most of your printing needs, with HP
LaserJet™ Plus emulation, dual paper bins and a
one-piece toner and drum cartridge for ease of
replacement. When it
comes to paper han-
dling, the RX7100 s a
real pro, automatically
feeding anything
from envelopes to
legal size paper
from the same bin.

For true desktop publishing, the RX7100PS-+
model adds Adobe" PostScript; 35 resident fonts,

4 MB memory, HP LaserJet Series II" emulation
with AppleTalk; plus parallel and serial interfaces,
S0its compatible with every system in vour office,
and then some.

The best part is, vou can begin with the eco-
nomical RX7100 and easily upgrade it to the top-
of-the-line RX7100PS+ whenever vou're ready,

Questions? Just call 1-800-626-4686.

Personally, we think evervone will thank
vou for it.

Fujitsu RX7100. The Personal Page Printer:

e

FUJITSU AMERICA

Computer Products Group

Circle 110 on Reader Service Card (DEALERS: 111)
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from several makers of IBM PC
AT compatibles, including Hew-
lett-Packard, Olivetti, and
Everex. The EISA connector fea-
tures a bilevel slot that can ac-
commodate boards made for ATs
as well as the 32-bit EISA boards
when they arrive.

Not everyone foresees Easy Street
for EISA-based computer systems.
At Buscon '89, several bus watch-
ers said EISA is just a ploy by PC
clone makers to get IBM to lower
its licensing fees for Micro Chan-
nel patents. EISA has the backing
of Compaq, Zenith, Hewlett-Pack-
ard, Tandy, and other major
makers of PC-compatible hardware.

Is it a revolution? Or just a minor
rebellion? The Gartner Group
claims in its latest study of com-
puters in America that the majority
of businesses in the U.S. do not
use personal computers to get
their business done. And it
doesn’t look like they'll be work-
ing with them any time soon. Ac-
cording to a Gartner study of
45,000 executives at 8000 busi-
ness places around the country, 70
percent of all “nonfarm, nonresi-
dential businesses do not possess a
PC." Of those questioned, 9 per-
cent said they planned to buy one
this year.

The National Institute of Stan-
dards and Technology (formerly
the National Bureau of Standards)
is setting up a research program to
study security and management
issues relating to networks that use
Open Systems Interconnection ar-
chitecture or ISDN communica-
tions. NIST seeks joint partici-
pants who will provide funding,
equipment, or staff. Contact
NIST, B151 Technology Building,
Gaithersburg, MD 20899.

As everybody in this industry
knows, Apple is pushing hard to
get its Macs into corporate
America. Whether or not it’s suc-
ceeding is a matter of conjecture
and how much you believe the
league of analysts. But one Mac
watcher says HyperCard’s script-
ing language is helping push

continued
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(similar to the #include command in
the C language) or whether “per-
cent” and “‘dot” are equivalent nota-
tions. Among many other changes,
the new FORTRAN will feature en-
hanced array operations, dynamic
data structures, user-defined data
types, pointers, and new regulations
for numeric precision.

Agreeing on a new standard is an
incredibly complex task. Many pro-
posals have been contributed from
FORTRAN programmers around the
world. The committee must vote on
each of these proposals.

The International Organization for
Standards (ISO) is also working on a
new FORTRAN standard, and that
group’s effort must be coordinated

with the ANSI work so that a single
standard emerges.

“It’s very critical to have a new
standard,” Wagener said. *“It would
be of tremendous benefit to scientific
programming and would make the
programming process much more
efficient.”

The X3J3 committee hopes to
have its final proposal ready for public
comment this fall. The document is
nearly 400 pages long.

Anyone interested in reviewing or
commenting on the FORTRAN 8X
standard can obtain further informa-
tion from J. L. Wagener, X3J3 Vice
Chairman, Amoco Production Re-
search, P.O. Box 3385, Tulsa, OK
74102.

Chaos Study Could Affect Computers, Networks

w ill computers unlock the se-
crets of chaos? Will the science
of chaos lead to drastically new
types of computers? Chaos, or what
the scientists more accurately call
nonlinear dynamic systems, integrates
the disciplines of physics, math,
computer science, and biology. Ata
recent conference sponsored by
Clearpoint Research, experts from
those fields discussed the implica-
tions of using computers to study cha-
os and chaos’s effect on the future of
computer design. (By way of paren-
thetical and grossly simplified back-
ground, chaos is the tendency for sys-
tems to exhibit unpredictable,
seemingly random behavior. Consider
water flowing over a waterfall: All
the supercomputers in the world
couldn’t predict the path an individ-
ual drop of water might take.)

Norman Packard, one of the inno-
vators of chaos science and the direc-
tor of the Center for Complex Sys-
tem Research, said the most
immediate use of computers in the
chaos field is in attempting to model
chaos, doing what he termed “cap-
turing real-world dynamics within the
artificial world of the computer.”
But while computer simulation and
modeling isn’t exactly a new field,
Packard said chaos modeling will
eventually result in radical new com-
puter designs that will change com-
puters “from dumb brutes into inno-
vative creatures.”

Packard holds out little hope that
existing studies of artificial intelli-
gence and expert systems will make

any dramatic change in computers,
saying that research is resulting in
*“*brittle” systems that “don’t have the
ability to explore on their own.”
Current neural net research is a step
in the right direction, he said, but re-
searchers need to work harder to de-
sign models that “press up against
the limits of predictability.”

But while Packard sounded opti-
mistic that chaos research will result
in a *“sharp transition” to a new
breed of computers, he declined to
speculate on details, saying it’s a
*““science that’s just being born.” He
did predict that computers of the fu-
ture will consist of a “‘combination of
randomness and structure” and said
it might well be 10 to 20 years before
we’ll see commercial applications of
these new systems.

While chaos studies might some
day result in a new breed of com-
puters, a more immediate problem is
being studied by Bernardo Huberman,
a research fellow at Xerox’s Palo
Alto Research Center (PARC). Huber-
man’s research is pointing to poten-
tial problems caused by chaos factors
in computer networks. As networks
get larger, some begin to exhibit what
Huberman terms “wildly unpredict-
able behavior.” While this isn’t a
problem in a typical local-area (or
even wide-area) network, PARC is de-
veloping next-generation *“‘spawning
networks” in which unpredictable be-
havior could be a problem.

A spawning network is a multi-
tasking environment in which comput-

continued




BRIDGES

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

Toshiba® T3100 with NEW Bridge-
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 30286 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.

Compag® Deskpro™ with Bridge- | |
File 3.5. Lets all popular PC
compatibles access 3.5" PS/2 and
laptop files. Dual 720Kb and
1.44Mb capacities. .

IBM PC/AT™ with Bridge-File
3.5. With Bridge-Fileany IBM PC/
XT™ or AT generatien 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 256 on Reader Service Card

Dual capacity 360 Kb/1 2 Mb
access to all files.

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 fromother, 3.5" systems. And
Bridge-File 3.5 functions as either an
external or internal drive. Make all your
current information accessible to all your
computers.

Omni-Bridge™
Controller. 3

Control uptofour5.25",
3.5" and floppy tape drives in any combina-

ﬁ_._m__hﬁﬁ@!'

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 N C OR P OR ATED

Sysgen Incorporated, 556 Gibraltar Drive, Milpitas, CA 95035.
DCopyright Sysgen, Inc, 1989. All trademarks above are the
property of their respective holders.
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Macs into corporate offices. At the
recent Software Development *89
conference, consultant, author, and
HyperTalk expert Dan Shafer
said HyperTalk has specifically
fueled Mac purchases because it
lets users design their own front
ends to applications. There’s been
*‘a surge in interest over the last six
months because folks want to use
Macs as front ends to databases no-
body can understand,” said
Shafer. “Put a cartoon in front of a
database, and people think they
understand it better.”

In a move to give the Sun-driven
Scalable Processor Architecture
(SPARC) complete vendor inde-
pendence and, in particular, inde-
pendence from Sun Microsys-
tems, the SPARC Vendor Council
has formed a *“not for profit” or-
ganization to oversee the develop-
ment and binary compatibility of
continued

ing tasks automatically migrate to
machines that have free computing re-
sources. In a spawning network, the
database sort and report process that
you start in one window before
Jjumping to another application can
actually be performed as a
“spawned process” on some other
machine in the network in a process
completely transparent to the user.
According to Huberman, pro-
cesses in spawning networks essen-
tially “bid” for free computing re-
sources. The lack of a central control
in a spawning network is both its
biggest advantage and the cause of un-
predictable chaotic problems, he

said. Individual processes don’t al-
ways “know” the state of the net-
work and can sometimes cause situa-
tions that either lock up the network
or cause it to act strangely. Huberman
calls the whole thing a “computa-
tional ecosystem,” and he said that his
group is studying the ecology of bio-
logical systems in an effort to draw a
parallel with what’s happening in a
spawning network.

Chaos scientists aren’t ones to
make glib predictions. They like to
point out that despite millions of dol-
lars spent on computers, weather ser-
vices haven’t become more accurate
in their forecasts.

Unix Is One-Half of IBM’s System Strategy

BM is stepping up its investments

in its Unix-based systems and soft-
ware and is “dead serious about this
market,” IBM’s U.S. general man-
ager told a crowd of Unix users, de-
velopers, and vendors. Delivering the
keynote address at UniForum in San

Francisco in March, Terry Lauten-
bach told the audience that IBM has
*“a long way to go to establish a leader-
ship position” but that the company
is committed to the Unix market. Lau-
tenbach said IBM is “very pleased”

continued

Travel
With

Afasth;

Wherever your business takes you, take along
the WorldPort 2400™ Portable Modem. Leaving
the office doesn’t have to mean leaving behind
the world of high-speed, 2400 bps communica-
tions. Worldwide, in virtually every situation,
including hotel rooms and phone booths, your
ability to communicate clearly and efficiently
remains intact.

Representing the cutting edge of modem tech-
nology, the WorldPort line of portable modems
combine a broad range of features that bring
you the best value in modems today. Features

that go far beyond costly internal units, such as
Bell and CCITT standards, direct connect and
acoustic interface (300 and 1200 bps), battery
power, shirt pocket size, and a tiny price.

In fact, the WorldPort modems are the ultimate
for both portable and desktop applications. And
the WorldPort 2400 comes with Carbon Copy
PLUS™ communications software, for even
greater value.

If you want a modem that works where you do,
put the WorldPort Series to work for you. In

the office. On the road. Or at home. For more
information about our full line of WorldPort
modems, or the name of your nearest dealer,
call us at 800-541-0345. (In New York, 516-
261-0423.)

Touchbase Systerns, Inc.
160 Laurel Avenue
Northport, NY 11768
(516) 261-0423

TELEX: 6502848020
FAX: (516) 754-3491

WorldPort 2400 is a trademark of Touchbase Systems, Inc. Carbon Copy PLUS is a trademark of Meridian Technology, Inc.
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3 THE COMPUSTAR.
 THEORY OF SENSIBILITY |

Okay, we admit it may not be as the other more powerful modules.* But that’s not
profound as Einstein’s Theory of all. CompuStar features an incredible seven
Relativity. But, if you're @ computer disk/tape compartments that we’ll gladly cus-
user, we bet it’s a bit more, shall we tom configure for you at the factory. No matter
say, “relative” — not to mention a what your application, we can tailor fit a

I wWiole! ot mee sensible CompuStar to match it precisely.
he “C” stands for CompuStar, — the world’s | ———
first and only multi-processor, convertible bus™ ——
microcomputer. And, as the theory states, — T
CompuStar means AT, MCA and EISA compati- —!‘_"
bility — all in a single system. | P CPU MODULES ARE INTERCHANGEABLE.
‘ A CONVERTIBLE BUS? —_— IT’S NUMBER ONE RATED.
Each CompuStar features snap-in bus Ie_; If you're thinking a computer with as much
“modules” that let you convert from one bus [ A flexibility as CompuStar would have to compro-
1 uamummmmmmnmmmllm : ASOIp ) pr
standard to another — a PC/AT' bus, a PS/2 - mise something, like performance — think again.
L (MCA) bus. . .or both! P With a MIPS? rating of 6.1, the CompuStar is
‘ i W one of the fastest, most powerful systems avail-
\ able. In fact, CompusStar’s performance and flex-
= T ibility so impressed InfoWorld magazine they
SNAP-IN PS/2 gave it the highest rating of all hardware prod-
\ AND AT BUS MODULES. m"“"“""""" ucts tested in 1988! That'’s astonishing when you
Depending on configuration, you can have consider you can buy a CompuStar for thousands

up to 13 AT and/or PS/2 bus expansion slots. & of dollars less than a comparably equipped sys-
Plus, when the new EISA bus becomes popular, 4 tem from IBM or Compagq.
we're licensed to offer it as well.

If you're shopping for the next generation
in personal computers, why not call us today at
THREE COMPUTERS IN ONE. 803/796-7800 to arrange an on-site no obligation 30 day

Buses are not the only thing you can reconfigure in a CompusStary trial in your office.* Relatively speaking, it’s the

Compustar. Each system can be equipped with any of three only sensible thing to do.
CPU Modules — an 8086, an 80286 or an 80386. Since the “

[ ]
modules are interchangeable, you won’t have to worry * wC
about buying the wrong computer system. We’ll even let you V Ils Amerlcan-

trade-in your CPU Module toward the purchase of any of Circle 286 on Reader Service Card

Corporate Headquarters: 3243 Sunset Boulevard ® West Columbia, SC 29169 « 803/796-7800 ¢ FAX 803/796-7029

1personal Computer AT, AT, PS/2 and 1BM are trademarks of Inte 1 Mavhines Corporation. 2 MCA is a trad % of 1BM. 3Power Meter Version 1.2 (80386 25MHz model)
*Some restrictiins may apply. Call us for details on our trade-in and total customer satifaction programs,




MICROBYTES

NANOBYTES

SPARC processors from multiple
vendors. Founding members of
SPARC International include the
manufacturers of the SPARC pro-
cessor: Bipolar Integrated Technol-
ogy, Fujitsu Microelectronics,

LSI Logic, Cypress, and Texas
Instruments.

Texas Instruments (Houston)

has cranked up the speed of its
TMS34010 graphics processor to
60 MHz. The original has a clock
rate of 40 MHz. The new chips

are $76 each when you buy 10,000.

Intel said it will buy Sun386i sys-
tems for its circuit designers to use
in developing “new generations™
of ICs. Sun’s 386i is a Unix system
(with a DOS compatibility box)
based on Intel’s 80386 chip.

In what the company called “an
incitement of guerrilla warfare,”
continued

with the progress of the Open Soft-
ware Foundation (OSF) and will
support the OSF/Motif graphical user
interface being developed for Unix
by Microsoft, Hewlett-Packard, and
DEC.

Lautenbach emphasized that IBM
views its Unix inplementation, AIX,
and its Systems Application Archi-
tecture (SAA) as two equally impor-
tant “strategic platforms” for its cus-
tomers. SAA will be the standard
framework for IBM’s proprietary
operating systems, VM, MVS,
AS/400, and OS/2. AIX will be the
platform for IBM’s products in the
open architecture of the Unix envi-
ronment. IBM will provide connectiv-
ity between AIX workstations and

SAA hosts and, if customers demand
them, applications that run under
both SAA and AIX.

IBM’s enthusiasm for the Motif
graphical interface raises the question
of how IBM will use the NextStep
user interface it has licensed from
NeXT. It’s unlikely that IBM will
support two different and incompati-
ble user interfaces on its Unix plat-
form. It’s reasonable, however, that
IBM will use some of the NextStep
technology, such as its development
toolkit and object-oriented program-
ming features. Many analysts have
said that IBM hedged its bets when it
licensed NextStep, just in case OSF fell
apart and there was no other pictorial
user interface that IBM could adopt.

Chip Makers Preview Memory Technologies

F atter and faster memory technol-
ogies dominated this year’s Inter-
national Solid-State Circuits Confer-
ence in New York, where chip makers
described advances in memory tech-

nology that will affect future personal
computers and workstations.
Three Japanese companies re-
vealed laboratory prototypes of the
continued

Microstat-II Can Save You Time and Money

Whether for industry, education, government, or pure research, no other statistics package can compare to
Microstat-II in areas of coverage, accuracy, ease of use, and value. Just some of Microstat-II's features include

8 Descriptive statistics (mean, standard deviation, 8 Probability Distributions: Normal, t, F, Poisson,
variance, kurtosis, skewness, etc.) etc.
8 Regression Analysis: Simple, Multiple, Stepwise Frequency Distributions: value or range.

Multiple, forward and backward Scatterplots (with simple regression)

8 Cluster Analysis Factorials, Permutations, Combinations
® Canconical Correlation Up to eight times faster than the competition
8 Correlation Analysis: matrix and cross products table without loss of accuracy
® ANOVA: Oneway, Twoway, Twoway with replicate 8 Online help plus easy to use keyboard or mouse
® LSD, Duncan’s, Tukey, Newman-Keuls input; no complex command language to learn
® Crosstabs and Chi-square ® Unequal cases, missing data, and aliased data,
® Hypothesis tests: mean or proportion range checking
8 Nonparametrics: Wald-Wolfowitz, Kruskal-Wallis, ® Easy to use data entry system with file import
Wilcoxon, etc. capability
® Time Series: moving average, centered moving average, ® Not copy protected
deseasonalization, exponenital smoothing 8 Expanded user’s manual

Requires an IBM PC, XT, AT, PS2 or compatible with 512K of memory 2 floppy disks or a hard drive. Price: $395.00
with 30 day money back guarantee. Demo available for $19.95. Please include $4.00 for shipping. For information,
call or write:

Orders: 1-800-952-0472
Technical Questions: 1-317-255-6476
FAX: 1-317-251-4604

Ecosoft Inc.
6413 N. College Ave.
Indianapolis, IN 46220

——— ECOSOFT
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““Remote access to my PCs!”

“Ashton-Tate, Borland,
IBM, Lotus, Microrim,
Novell and 3Com all use
Close-Up for their remote
support. And now | know
why. What a powerful
management tool!”

It’s true. Every major hardware and software
manufacturer that offers remote services and
support uses Close-Up.” Here's why. Close-Up
gives you versatility, ease of use and reliability. It
lets you work in tandem with your associates,
share their screen and keyboard, access their
DOS and run programs on their computer, al/
remotely. Business solutions. Just imagine the
possibilities.

Customer Support

Take IBM for example. Our agreement covers
over 100,000 copies of Close-Up for their
support centers. Now IBM personnel can use
their PCs to dial a customer’s PC and be
connected to their mini or mainframe. Linking

Chosen as

B U Y

PC WORLD

screens and keyboards as one upit. IBM and
their customers can now diagnose problems
together. Simultaneously.

Remote Order Entry

Novell uses Close-Up for its entire North
American order/entry system. Their regional
offices can call indo any one of the 45 central
office workstations rumning Close-Up and
become part of Novell's order entry network.
With file server access at full network speeds,
24 hours a day. And, using our print feature, re-
ports are printed remolely at the regional sites.

Franchise Training

& Support

Companies like Computerland, Kwik Kopy and
PIP are opening new stores all the time. With
Close-Up, they are able to train new employees,
set up aperating procedures, and monitor
results instantly from their corporate offices. In
fact, Computerland supports its large dealer
network by using Close-Up with 1ts Store
Management System.

Point of Sale

Softsel uses Close-tip exclusively for their new
Dial-Up SalesNet order/entry inventory system.
They like Close-Ups error-corrected keystrokes
and screens, ensuring that orders are entered
accurately. Dealers can call in from around the
countrv to check current inventory levels and
review product/price descriptions. With ease.
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Close-Up works at night
...soyoudon‘t have to.

Close-Up automates routine jobs day or night.
Imagine an automated inventory and sales data
system that calls all your offices, say 25 of them,
each night {(when phone cests are down). Back
at your home office, Close-Up will run the
inventory spreadsheet with a macro to
consolidate the information. Close-Up then
sends back the accumulated data. Even printing
it out at each location for morning meetings. All
this, while vou sleep.

Join the Leaders

Close-Up is the clear choice of Fortune 500
companies and for compelling reasons. Why?
Close-Up is guite simply more versatile, easier to
use, and more reliable than any remote software
on the market. Call us for an even closer look
into:

» Remote Support » Remote Order Entry

» Home to Office Gommunications » PC to PC
Communications » PC to Mini or Mainframe

» PC to Information, Telex, & Electronic Mail
Services P Automated Communications

» Gateway to LANs

Call: 805/964-6767
Norton-Lambert

PO Box 4085, Santa Barbara, CA 93140 USA
Telex 709170

Copyright Narton-Lambert Corp. 1988 IBM/PC/XT/AT,
PS/2 and Compatibles
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Advanced Logic Research
(ALR) (Irvine, CA) reduced the
prices of some of its 80386-based
systems. Most significantly re-
duced was a 25-MHz 80386
model that will now sell for less
than $3495. The price reductions
are aimed primarily at the Flex-
Cache line. In BYTE Lab tests,
FlexCache systems rank among the
fastest. The 20-MHz 386/220 is
now probably the industry’s first
80386-based system to sell for
less than $2000.

When ALR introduced its Micro-
Flex 7000 Micro Channel clone
last year, company officials told

us the system would boast a 64-bit
memory bus. Because of prob-
lems with some application soft-
ware, however, the company had
to redesign the computer to use a
64-bit bus only between the sys-
tem’s cache and main memory. Al-
most all other 80386 systems use

a 32-bit bus. The increased width
of the 64-bit bus should allow the
ALR system to have slightly higher
performance than other 80386-
based systems.

Addison-Wesley (Reading, MA)
has revised the Amiga Technical
Reference Series to include infor-
mation on System software version
1.3 and all three Amiga models.

Is copy protection coming back
in another form? Rainbow Tech-
nologies (Irvine, CA) says it will
be supplying Ashton-Tate with its
SentinelPro “hardware key" for
use with dBASE and Framework.
Ashton-Tate will use the devices,
which have to be stuck into the
computer’s printer port for the
software to run, in some interna-
tional markets where piracy
rules. An Ashton-Tate official
cited the Middle East as a pirate-
rife market lacking in protection
for owners of copyrights.

Lego, maker of those ubiquitous
plastic building blocks, has formal-
ly endowed MIT with the Lego
Chair of Learning Research. Lego
inventor Seymour Papert was
appointed as the first holder of the
chair, which is made entirely of
Legos, natch.
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much-anticipated 16-megabit

DR AM chip. Toshiba took the spot-
light with a fast, 45-ns CMOS chip
that uses ultrafine 0.6-micron technol-
ogy. NEC weighed in with a 55-ns
chip that uses 0.55-micron technol-
ogy. And Mitsubishi scientists de-
scribed a 60-ns DRAM chip with 0.5-
micron rules that uses 3.3 volts
instead of the 5 V that most chips use.

Each of these chips could hold 2
megabytes of data. It will be some
time before such chips appear, how-
ever. The industry is only now begin-
ning to see sufficient quantities of 1-
megabit chips. The 16-megabit chips,
two generations removed from the 1-
megabit chips, probably will not be
available for two to three years.

Hitachi researchers said they’ve
developed technology that could per-
mit DRAMstorunon just 1.5V,
which would be a boon to battery-
powered computers. Hitachi said a
16-megabit 1.5-V DRAM could run
for 500 hours on eight batteries.

IBM said that it has developed a 5-
ns 128K-bit static RAM chip, the fast-
est ever made for its size. The chip
has a 6.5-ns first-access time and a 5-
ns cycle time; combined with 32-bit
data I/O capacity, it offers data band-
width as high as 6.4 gigabytes per
second, higher than any previous

SRAM chip of 64K bytes or larger.
Texas Instruments, Hitachi, and
Toshiba all disclosed high-capacity 1-
megabit SRAM chips that break the
previous speed record for their size.

TI and Toshiba’s chips have access
times of only 8 ns, while the Hitachi
clocks in at 9 ns.

Toshiba scientists said that they
have developed a 4-megabit EEPROM
device by reducing the number of
memory cell components. Texas In-
struments announced a 256K-bit
flash EEPROM that requires only a
single 5-V power supply for pro-
gram, erasure, and read operations.
TI said the chip’s cost and perfor-
mance were comparable to dual-
power-supply EEPROMS (those that
require 12 V to program and erase
and 5 V to read) but that its applica-
tion would be cheaper since only a
single power source is required. The
company projects that 5-V flash
EEPROMS will be a major nonvola-
tile memory technology in the 1990s.

TI representatives also described a
new l-megabit CMOS *‘BurstMode”
EPROM that uses 1.4-micron tech-
nology and offers 20-ns access time.
TI said the speed and cost of this
chip will make it a viable alternative
to caching architectures that use
more expensive SRAM chips.

Nobel Winner: Computers Are Tools, Not Brains

C omputers can never replicate the
power of the human brain, Nobel
Prize winner Arno Penzias told com-
puter scientists at the Association for
Computing Machinery’s recent con-
ference on computer science, but they
*““can do an awful lot for us” if we
accept them *as a tool rather than as a
replacement.”

*“I see computers as an engine,
and that’s a good term because com-
puters are like automobiles,” said
Penzias, vice president of research at
AT&T Bell Laboratories. *“Com-
puters help you an awful lot with
speed but are almost useless in terms
of charting direction.”

Penzias, who shared a Nobel

Prize in 1979 for his work in radio
waves relating to the birth of the uni-
verse, wants to link fax machines with
computers and, of all things, file
cabinets. Noting that 90 percent of all
paper that is filed is never again re-
trieved because we can’t find it, the
physicist thinks we should be able to
fax directly to a file cabinet and create
at the same time a scanned image of
the page that is converted to ASCII so
it can be searched and then re-
trieved. Penzias also wants computer
scientists to concentrate on machines
that help people rather than work like
people. “The real challenge is not to
emulate human beings with machines,
but to reinforce them,” Penzias said.

TECHNOLOGY NEWS WANTED. We're always interested in hearing about new
technological and scientific developments that might have an impact on microcom-
puters and the people who use them. Contact the Microbytes staffat One Phoenix Mill
Lane, Peterborough, NH 03458; phone us at (603) 924-9281; or send mail on BIX 1o
Microbytes. An electronic version of Microbytes, offering a wider variety of computer-
related news on a daily basis, is available on BIX and some BBSes.
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Let Your Instruments
Do The Talking.™

Talk to your instruments with
DADiSP-488. Use over 150 func-
tions to display and analyze your
waveforms, as easy as typing a
name. Run external data acquisition
software, or your own analysis
programs. Create new functions
with DADISP Macros.

T Lt

the First Spreadsheet
designed exclusively for
Scientists and Engineers.

(617) 577-1133

Ask about DADISP tor IBM-PC/XT/AT,
DEC MicroVAX, HP9000, Masscomp
5000, and Sun Workstations. For further
information write DSP Development
Corporation, One Kendall Square,
Cambridge, MA 02139, (617) 577-1133
Mention this luag,atinc and receive an
Evaluation Disk FREE. A $20 value.

9. DSP

Development
Corporation
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and Ask BYTE

It’s a Plot
The Product Focus entitled **Plotters in
Perspective’ by Stanford Diehl and
Steve Apiki (December 1988) was inter-
esting, but I would like to make a few
comments.

First, the article should have included
data on overshoot. Under some condi-
tions, even a small amount of this can be
very annoying.

Also, I believe the term ‘‘friction
roller” is inaccurate. From what I have
read, a grit-covered wheel first makes an
indented pattern in the paper. Later trav-
el falls into the same pattern; otherwise,
the paper would eventually lose regis-
tration.

Finally, why are the prices so high?
Even the lowest-cost unit is nearly $800.
Surely American industry can do better,
or is everything going to end up being
built overseas?

Frank J. Wilson
Tomales, CA

Wall $treet Raider Update

I always enjoy Jerry Pournelle’s column
in BYTE, and I particularly enjoyed the
January column, since Jerry had some
nice things to say about. my corporate
takeover/stock market simulation, Wall
$treet Raider. However, I should point
out that he was reviewing a copy that my
former software publisher, Oasis Press,
sent him way back in 1986.

Oasis Press, which has moved to Ore-
gon, still sells the program but no longer
publishes it. The current publisher of
Wall $treet Raider is Intracorp Software
(14160 Southwest 139th Court, Miami,

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 to edit letters. Generally, it takes
four months from the time we receive a letter
until we publish it.

FL 33186, (800) 468-7226). The pro-
gram costs $34.95.

Michael D. Jenkins

Alameda, CA

I’ll Stick with IntegrAda

I think the review of IntegrAda by Karl
Nyberg and Jon Udell (January) grossly
misrepresents the product. I bought Inte-
grAda a couple of months ago, and I love
it. It is a Stoneman-like environment sur-
rounding a validated Ada compiler that
runs very well on my home microcom-
puter. It’s easy to use, and I have had few
problems with it (and most of those were
my own fault). And it cost me just $500. I
actually prefer it to the multi-thousand-
dollar products available to me at my
workplace.

Nyberg and Udell stated that they used
version 4.0. I have version 4.0.1. I have
to believe that most of the reviewers’ neg-
ative comments are based on the older
version, because so many of the faults
they point out are nonexistent on my ver-
sion. Other perceived “faults” seem to
be based on a comparison of IntegrAda
with products that cost much, much
more.

Dan Keller
Huntington Beach, CA

Algorithm Optimizing
I recently noticed a massive speedup of
the Sieve of Eratosthenes, one of your
language benchmarks. In this algorithm,
the idea is to initialize a set of flags, then
repeatedly increment a pointer from 1 to
an upper limit until it indexes an initial-
ized flag. This, then, is a prime number,
so all multiples within range (except it-
self) have their associated flag cleared.
The process then continues so that, at the
end, any untouched flag indicates a
prime index. But all the multiples of any
prime n between itself and n2? will have
been crossed off already because they
are of the form (n X m) where2 < m <
n—1, and multiples of all these m have
been crossed off already! Therefore, you
need only start searching/crossing off at
n? rather than 2 X n, and you need only
continued
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FOXBASE +/ Mac

The Experts Agree:
FoxBASE +/Mac’s New Version 1.10 is the Ultimate
Relational Database Management System for the Macintosh!

Don Crabb, InfoWorld, July 11, 1988:

“FoxBASE +/Mac proved to be as easy to use as any Mac
relational database we've tested.”

Macworld, September, 1988:

“FoxBASE +/Mac deserves serious consideration as both a
stand-alone database product and a connectivity solution.”
Richard Skrinde, MacUser, September, 1988:
“FoxBASE +/Mac is a racehorse that will outrun the other
Macintosh databases.”

Arthur Fuller, Computing Canada. June 9, 1988:

“So phenomenally great that it justifies the purchase of a
Macintosh just to run it!”

Michael Mastersen, MacWEEK, June 7, 1988:
“FoxBASE +/Mac proves beyond a doubt that the Mac is a
suitasle platform for supporting fast database operations.”
BYTE, September, 1988:

“FoxBASE+/IV ac cenbmes dBASE compatibility with a
strong list of features and a work environment with which
Mac users will feel comfortable.”

Charles Seiter,, Macworld, October, 1988:

“It’s the fastest general purpose Mac database, often ten to
a hurdred times faster than its competiters.”

* Requires a copy of FoxBASE~+ /LAN, our PC multi-user software, on the network file server.

FoxBASE+ /Mac and FoxBASE~+ /Mac Multi-User are trademarks of Fox Software, dBASE is a trade-

mark of Ashton-Tate. Macinto-h is a trade mark of Apple Computer, Inc.
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FoxBASE+/Mac Version 1.10 includes everything you love
about the original FoxBASE+/Mac PLUS a new form genera-
tor, an outstanding application generator and a complete tem-
plate language system —all designed to save you time and
effort! Now you can develop complete database applications
in just minutes!

And now Fox Software introduces FoxBASE +/Mac Multi-User,
leading the industry with the ullimate in data sharing —
concurrent data access! For the first time, networked Macs
and PCs can simultaneously share the same data files!* In
addition, FoxBASE +/Mac Multi-User supports an unlimited
number of users on your network.

Even with all these enhancements, Version 1.10 doesn’t cost
any more — it’s still only $395! And our new Multi-User is
just $595¢

FoxBASE +/Mac earned an exceptional 7.0 rating on
InfoWorld’s Software Review, and a 4.5 rating on MacUser’s
scale. It's the one Mac database system that has it all!

Join the experts NOW! Contact your local quality software
dealer, or order your copy of FoxBASE+/Mac by calling
(419) 874-0162, Ext. 320. Free demo package available.

Why be a follower when you can go with the leader!

Fox Software

Nothing Runs Like a Fox.

Fox Software (419) 874-0162, Ext. :320,
118 W. Souih Boundary FAX: (419) 874-8678
Perrysburg, OH 43551  TELEX: 6503040827 FOX
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Portland, Oregon 97210
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search up to the square root of your upper
limit (if max = 8192, you need only
search up ton = 90).

So, in BASIC:

max=8192 : root=90 : DIM flags(max)
FOR num=1 TO max : flags(num)=TRUE :
NEXT num
FOR num=2 TO root : IF flags
(num) THEN
FOR mult=num*num TO max STEP num:
flags(mult)=FALSE : NEXT
END IF : NEXT num

The chance to fake benchmarks semi-
legitimately comes up yet again. But the
real question is, How long will it be be-
fore an “optimizing compiler” can find
speedups like this? Or is there a mass
market for *‘algorithm optimizers™?

Nick Pelling
Hornchurch, Essex, U.K.

News Brief
The January Microbyte entitled “Japa-
nese Giants Offer New Unix Systems”
announces Sony’s new Unix worksta-
tions and attributes “NeWS” to the name
of this line of hardware. The name
“news” is indeed correct, but, in fact,
“NeWS,” as printed, is the trademark of
Sun Microsystems’ network-based graph-
ical windowing system.
Your attention to these details is im-
portant and appreciated.
Stacey M. Cannon
Sun Microsystems, Inc.
Billerica, MA

More on Bridges

“When One LAN Is Not Enough” by
William Stallings (January) successfully
shed light on many important aspects of
internetworking. However, the author
made several misleading statements and
omissions with regard to bridges.
Bridges can have considerably more
functionality than the article discusses,
and readers should understand all that
current bridge products have to offer
when evaluating internetworking op-
tions.

First, bridges do not depend on upper-
layer protocols (ISO layers 3 to 7).
Upper-layer protocol independency is a
characteristic of bridges, routers, and
gateways, and it makes bridges the most
flexible internetworking solution avail-
able. Bridges do not assume anything
about any upper-layer protocols. In some
cases, they do not even depend on lower-
layer protocols. For example, an IEEE
802.5 token-ring bridge will bridge two
networks that follow the IEEE 802.5

continued
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PC EXPERTS AGREE: =

Proteus offers the fastest for the :é
least, and supports them the most.

Proteus® sells the fastest personal computers “You get...fifteen months of service coverage —
you’ll find. But as experts from BYTE, InfoWorld, and onsite at that. Even without the warranty, we
Personal Computing, and others have discovered, highly recommend this machine.”
our computers are more than just fast. Computer Buyers Guide
“The Proteus is an excellent value for the perform- “A remarkable range of performance and opera-
ance it offers potential buyers. Its speed, expan- tional capabilities.” BYTE Magazine
sion capability, and service contract put it in a
class with the big boys.” For the fastest, most economical, best supported

Personal Computing Magazine computers available, follow the experts to Proteus.

...a complete
multl-user
solution that
arrlves w1th all

operaglnF edysﬁems

tested. ..a very
werful machine

pothat does what
it claims.”’

“Proteus is
markedly faster
than any n(;&her

computer we’ve

386/20.”

OV

Personal Computing Magazine
Comp Shopper Magazi
PROTEUS 286-16 ‘| PROTEUS 386-20 - PROTEUS 38625
16MHz, ZERO WAIT STATE 20MHz, ZERO WAIT STATE 25MHz, ZERO WAIT STATE PROTEUS SYSTEM 3400ME
¢ 80386 CPU running at 16MHz ¢ Intel 80386 CPU at 16MHz * Intel 80386 CPU at 25MH:z UNIX & DOS
* 640K RAM ¢ Optional 80386 - 20MHz ¢ IMB RAM expandable to 16MB | MULTIUSER SYSTEM
® 8 expansion slots ¢ IMB RAM - Expandable to 16MB ¢ Intel 82385EE cache ctir « 80386-25 CPU, 25 MHz opt. 33 MHz
¢ 5 drive bays * Intel 82385 EE cache ctlr ¢ 32K fast cache o 8-User system support
* 2 serial & 1 parallel port * 32K fast cache ¢ 387 coprocessor support ¢ 4MB 32-bit RAM
* 1:1 interleave * 2 serial & 1 parallel port ¢ 2 serial & 1 parallel port ¢ Intel 82385 ctir
¢ Hard disk & floppy controller * 1.2MB floppy drive ¢ Dual HD & floppy controller ¢ Cache Memory
* 200W power supply ¢ Dual HD & floppy controller * 1:1 interleave « 150MB ESDI fast hard disk
¢ 101-key enhanced keyboard * 1:1 interleave * 200W power supply, 110/220V e 1.2MB 5.25" or 3.5" 1.44MB fd
* 15-month on-site service free * 200W power supply, 110/220V ¢ 1.2MB floppy drive « Upright server Case, 8 drive bays
* Made in U.S.A. $1,495 ¢ 101 key tactile keyboard * 101 key tactile keyboard * 250W 110/220v power supply
COMPLETE SYSTEMS: * 15-month free on-site service ¢ 15-month free on-site service + SCO XENIX/PC MOS operating sys.
* Monochrome System $1,656 ¢ Made in U.S.A. $2,695 ¢ Made in U.S.A. $3,995  High res. 14" console/monitor
¢ EGA Color Plus System $2,112 COMPLETE SYSTEMS: COMPLETE SYSTEMS:  Graphics controller
¢ VGA 16-bit 800x600 * Monochrome System $2,939 * Monochrome System $4,021 ¢ Parallel & serial ports
System $2,407 * EGA Color Plus System $3,495 ¢ EGA Color Plus System $4,667 ¢ 15-month free on-site service
* VGA 16-bit 800x600 * VGA 16-bit 800x600 Multiscan COMPLETE SYSTEM: $8,795
System $3,790 System $4,962 * Choice of optional terminals &
- . Proteus Lightwave graphics term.
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To order, call us direct. 1-800-782-8387 211700 E@E@US

For 24 hr catalog, call 1-800-548-5036 using your modem set at 1200B or 2400B/N/8/1.
Technical Support Hotline: 1-800-541-8933 Reseller/VAR programs available. U3 I?;E{%;Ig(ii:'; i?:lCLUSION

Custom conﬁ%urations available. .
All trademarks recognized. © Proteus is a registered trademark of Proteus Technology Corp. All prices, terms, specs subject to change. Cllfton, N.dJ. 07014
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$1.00 Each

You simply agree to buy 3 more beoks—at handsome discounts—within the next 12 months.

PROGRAMMING IN C
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4 Good Reasons to Join

1. The Finest Books. Of the hundreds of books submitted to us each year, only the
very finest are selected and offered. Moreover, our books are atways of equal
quality to publishers’ editions, nerer econoney editions.

2. Big Savings. In addition to getting 3 bowks for only $1.00 each when you join,
you keep saving substantially, up to 30% and occasionally even more. (For example,
your total savings as a trial member—inclucing this introductory offer—can easily
be over 50%. That's like getting every other book free!)

3. Bonus Books. Also, you will immediately become eligible to participate in our
Bonus Book Plan, with savings of 65% off the publishers’ prices.

4. Convenient Service. At 3-4 week intervals (16 times per year), you will receive
the Library of Computer and Information Sciences News, describing the 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.

If reply card is missing, please write to The Library of Computer and Information
Sciences, Dept. 7-FF4, Riverside, NJ 08075, for membership information and an
application.

Call 1-800-777-1146 to jein today! Byte /89
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standard. These two networks can have
any combination of NetBIOS, APPC,
ISO, IEEE 802.2 LLC, or any other pro-
tocol running over IEEE 802.5. Applica-
tions using any of these protocols over
IEEE 802.5 can communicate through
this bridge.

Second, bridges can modify forward-
ed frames. This modification is not nec-
essarily transparent to network system
software, although it is transparent to
network applications. A prime example

of this is source routing, often used in
conjunction with IEEE 802.5. In source
routing, all possible routes between two
nodes are determined when the nodes be-
gin communicating with each other.
After the initial route has been deter-
mined, all frames between the two nodes
carry the selected communication route
with them. Bridges that use a source-
routing algorithm can provide much bet-
ter performance with a much smaller in-

vestment of hardware.

up our data.”

Our patented Model 2496 data
compressing modem was the only
2400 bps unit included in this
evaluation of 9600 bps dial modems.
And it was judged the surprise of the
lot!

Just imagine what our 9600 bps

modem cando . . . dial data
throughput up to 38,400 bps

What's more, the Telcor Model 2938
also talks to 300, 1200 and 2400 bps
modems and fully supports MNP
Levels 2-6.

The Telcor Model 2938 outperforms
any other dial modem in the world. If
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John H. Humphrey and Gary S. Smock
High Speed Modems
June 1988, Byte Magazine

you find that hard to believe, prove it
to yourself. Order a pair at $1195
apiece and try them for thirty days.
High speed file transfer software for
your PC-AT is included.

Call us toll free in the U.S. at
1-800-826-2938. Elsewhere call
1-508-653-3995. VISA and
Mastercard accepted. Also available
through local distributors.

TELCOR

SYSTEMS
CORPORATION
the world’s fastest

dial modems
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Third, ISO layer 2 (Data Link Con-
trol, or DLC) is further subdivided into
two sublayers—Logical Link Control
(LLC) and Media Access Control
(MAC). Bridges can be implemented
over either the DLC-MAC sublayer or
over the physical layer (layer 1). Stal-
lings’s article discusses only the latter
type of bridge. The major advantage of a
bridge over the DLC-MAC layer is that it
can support different physical mediums.
For example, a 4-megabit-per-second
token ring and a 16-megabit-per-second
token ring could be bridged. As another
example, a IEEE 802.5 token ring and an
IEEE 802.3 Ethernet could be bridged.
The latter bridge could use a source-rout-
ing algorithm on the token-ring side and
a different bridging algorithm on the
Ethernet side.

Fourth, bridges can be found between
very dissimilar networks. An example of
this is two LANs in different cities con-
nected through a wide-area network
(WAN). Layered protocols could be used
in this situation. For example, to bridge
two token-ring LANs over an X.25
WAN, a layered protocol of IEEE 802.2
LLC over X.25 might be used. No stan-
dards currently exist for layered proto-
cols, although proprietary implementa-
tions can be found.

As an sample implementation, NCR's
Financial Systems Division is developing
an internetworking solution for token-
ring LANs and X.25 or SDLC WANs
using a proprietary layered protocol.
NCR’s solution can support both remote
token rings and single remote worksta-
tions communicating through the same
bridge. This bridge operates over the
DLC-MAC sublayer and uses a source-
routing algorithm to maximize through-
put to the extent allowed by the WAN
data rate and reliability.

In summary, bridges can be an ex-
tremely flexible internetworking solu-
tion for both similar and dissimilar net-
works. They do not require identical up-
per-layer protocols, and in some cases
they don’t even require similar lower-
layer protocols. LANs and WANSs can be
internetworked transparently to network
applications with throughput limited
only by the data rate and reliability of the
WAN.

Peter J. Kulik
NCR Corp.
Dayton, OH

Unstructured GOTO

I read “Trees 'n Keys” by Rick Grehan

(January, February, and March) with in-

terest, especially since I have some expe-
continued



L.ook great
Wil)hOl%[g lot

of ma

Transforming a blank piece of
paper into a document that's as
appealing as this calls for plenty
of page makeup.

But if you're like the rest of the
world, you've barely got enough
time to write, let alone struggle
with formatting.

Well, now you don’t have to.
Because Ami is here. And it's about
time.

Ami can save you about three
quarters of the time you're currently
spending on everything from simple
letters and memos to presentations,
reports and newsletters.

How?

Prepared for Dunn & Withers Associates
Presented by: Easy Computers Incorparated

sooach o
s

By letting you write your words
and make up your pages at the same
time.

In fact, you don't have to do any
makeup at all.

Because Ami gives you over two
dozen pre-designed style sheets that
let you instantaneously transform
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keup.

worry. A runtime version is included.)
You can integrate text and graph-
ics. Import both from other programs.
And admire your documents from
four fully editible page views.
Right now, we suggest you
admire the $199 price tag and

‘A fast persomal word processor... that

e ”-:;:6 makes it easier o produce greal-
looking reports, letlers and memos
. ::-;:"“: than any other PC word processor.”
:;{;’»‘w-, PC/Computing

st WG . o
e T, “Surprisingly sophisticated...
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o> Toruromn? et quite simple to learn and use
oot ™ _..among the most powerful of the
e et S 7 executive word processors.”

plain
words into
gorgeous documents.
Ami fooks a lot like a desktop pub-
lisher. And the documents you can
create with it have desktop publishing
written all over them.
But as you'll quickly discover,
Ami is a serious word processor
that makes the most of Microsoft®
Windows.
(If you don’t have Windows, don’t

Michael J. Miller, in InfoWorld

“Makes desktop publishing class output a snap for

the average user.”
William Zachmann, in PC Week

send in this coupon right away.

Or just pick up the phone and call
us at 1-800-831-9679.

Then you can take advantage of our
30-day money back guarantee.

Now that should help you make up
your mind.

Please rush me Ami.

Make me look great for $199.
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Disk size: 1 54" L2MB [ 344 720K o]

Card No.

O Check enclosed [ AMEX [Visa [ MasterCard
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Exp.

Send coupon to: SAMNA, 5600 Glenridge Drive, Atlanta, GA 30342
Add $18 for shipping & handling (GA residents add sales tax). Prices valid in U.S. only.

CALL 1-800-831-9679 FOR YOUR NEAREST DEALER.
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Requires IBM® AT, PS/2 or compatible (80286 or '386 CPU); EGA, VGA, or Hercules compatible displays; MS/DOS 3.0 or higher.
Amf is a trademark of Samna Corporation. All other trademarks and copyrights are acknowledged.
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rience implementing B-trees. My inter-
est arises, in part, from the differences
in our approaches to implementing B-
trees. Some of my routines, such as in-
sertion routing, are recursive in nature,
whereas Grehan’s approach is inter-
active.

I found the series enjoyable and infor-
mative. However, I was somewhat dis-
mayed with listing 4 (January, page 390),
the pseudocode for SEEK_NEXT_KEY.
In particular, I believe that the unstruc-
tured use of the GOTO statement is inap-
propriate. Furthermore, this listing pro-
vides an excellent example of the need to
use structured code whenever possible.

First, I must assume that there was a
typographical error in the listing and that
GOTO L1; should have read GOTO L2;
since the only label called L1 is in listing
3 on page 388. Proceeding with this as-
sumption, I found that label L2 was nest-
ed withina WHILE loop that is also nest-
ed within a REPEAT loop. A GOTO
statement should never transfer control to

the middle of a control structure, such as
a WHILE loop or a REPEAT loop. The
question arises, as in this case, as to what
happens after the GOTO statement is
executed. Since the WHILE statement
was not executed, where should control
be transferred when the END statement
for the WHILE is encountered? Should
control be transferred to the WHILE
statement or continue on to the next
(END) statement? The problem arises
again when the END statement for the
REPEAT statement is encountered.

If you accept the premise that I have
presented, the next question is whether
SEEK_NEXT_KEY can be rewritten
without using the GOTO statement. The
modified code of SEEK_NEXT_KEY in
listing 1 illustrates the point. If you com-
pare it with Grehan’s listing, you can see
how minor the changes are. One line was
modified, another line was replaced, and
the label was removed. I believe that the
modified routine will produce the same
results as the original, and it has the

SEEK_NEXT_KEY:

IF file is rewound
BEGIN
CURRENT_KEY_SECTOR
IFLAG := O;
KEYOFFSET := -1;
END
GET(CURRENT_KEY_SECTOR) ;
REPEAT
IF IFLAG NOT = 0
BEGIN

BEGIN

END

BEGIN

END

END
ELSE
BEGIN
KEYOFFSET
IFLAG := 1;

BEGIN
TEMP

END
END
END REPEAT

Listing 1: Reader Wester’s version of pseudocode for SEEK_NEXT_KEY.
IF number of keys in file = 0 then RETURN file empty error;

:= Root;

IF KEYOFFSET NOT = number of keys on node

IFLAG = 0;
RETURN;

IF Pseudo stack is empty

REWINDKEY;
RETURN end of file error;

POP(CURRENT_KEY_SECTOR, KEYOFFSET);
GET(CURRENT_KEY_SECTOR) ;

:= KEYOFFSET + 1;
WHILE key node pointer at KEYOFFSET NOT = O

:= key node pointer at KEYOFFSET;
PUSH(CURRENT_KEY_SECTOR, KEYOFFSET);

CURRENT_KEY_SECTOR
KEYOFFSET
GET(CURRENT_KEY_SECTOR) ;

:= TEMP;
= 0;
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added advantage of being more readable.

I hope that Grehan will find my com-

ments useful. On the other hand, if I have

misinterpreted his pseudocode, 1 would
appreciate further clarification.

Gary W. Wester

Normal, IL

First of all, thanks for catching the typo;
label L2 should have been L1. My inten-
tion for the WHILE loop is that the body
of the loop continues to execute as long as
the enclosing condition is satisfied. Even
though the WHILE statement precedes
the loop body, control doesn’t pass out of
the loop at its completion until the condi-
tion is reevaluated and found to be false.

Next, the code you presented does show
a GOTO-less SEEK_NEXT_KEY algo-
rithm, and I thank you for taking the time
to present it. But let me point something
out.

The pseudocode that I presented in that
particular column was derived from the
original machine code. I sought to make
the pseudocode as structured as possible
while following what was really going on
in the assembly code. (In fact, I was
amazed at the amount of structure I was
able to impart.) Consequently, while the
listing you’ve shown would work, it does
not accurately reflect what takes place in
the actual program, and I wanted the
pseudocode to track the program for the
benefit of those readers who would either
upload or purchase the source code.

I'll do my best to keep GOTOs out of
the pseudocode listings. But if I am forced
to include any, I'll be sure to add enough
comments to the code so that there will be
no confusion over program flow into or
out of looping structures.—Rick Grehan

Price Curve
I have a few comments regarding “Mi-
grating: Up or Down?” by Wayne Rash
Jr. in the Fall 1988 IBM Special Edition.
It seems to me that a distinction should
be made between commercial applica-
tions and in-house applications that are
not usually commercially available. As
far as the latter are concerned, Rash is
most likely to be right: All that you need
to make the mainframe/minicomputer-
to-microcomputer move is a suitable
compiler and lots of core memory and
coffee. However, when it comes to the
former class of applications, matters are
not quite as simple as that. Most software
houses making mainframe or minicom-
puter software are used to a much health-
ier profit margin than that of the micro-
computer industry. This stems from the
fact that buyers usually are at least small-
continued



Turn a task into child’s play.

Basic Programming

Announcing ProBas 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-tast file 1/O

® 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 aclip, 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.
ProBaAs 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 0S/2.
Just $135,00!
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Library &

s e A On-Line Help
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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 ASCHI
chart, calculator, scan code module, box
diagram, your own help information or
almost any DOS program via a hot-key.
Just $50.00!

Screen
+# ~Management
N

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 kludgy code generators
here! Comes with subroutine source, exten-
sive on-line help, and a 285 page manual.
Just $99.00!

A7, s 4 Z Mathematics
Po? A, ; Librar
PBOMA'I»‘Hm y

ProMarTH 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.

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. PRoMaTH 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 PrRoMATH 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!

Peol s,,, TooLKrT

The TooLKrr is a collection of assembly
and BASIC modules that use the PrRoBas
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 flles

©® 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 PrRoBas
TooLKrr adds capabilities and helps con-
serve your most valuable asset of all—time!
Requires PrRoBas . Just $99.00!

TELEC
PeoBas. oorkir

The ProBas TELECoMM TooLKrT is a col-
lection of high-level communications
modules 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-1k
® Ymodem (single and batch)

® CRC-16 and Checksum

® VT52, VT100, ANSI BBS etc.
® Auto Dialer & data base

® Documented BASIC source

Why use clumsy SHELLs to complex
terminal programs when you can plug
just the communications routines you
need into your code? Implement just
the features and commands you want.
Requires ProBas. Just $75.00!

Our thirty day, money-back guarantee assures
you the highest quality and ourtechnical sup-
port staff is always ready to help.

RJ HAMMERLY

COMPUTER SERVICES, INC.
9309 JASMINE COURT « LAUREL, MD 20707

437484

FGoe A . B :
“{301) 953-2191 FAX: (301) 725-8147
BBS: (301) 953-7738

Add $5.00 per item ($8.00 Canada) for shipping per order.
Europe: $39.00 for 1st item plus $5.00 for each additional
item. Visa, M/C, C.Q.D. (US Only) checks and approved
POs accepted. Trademarks ProBas, ProRer, Plogcn.nu
ProMats: Hammerly Computer Services, Inc. Quick-
BASIC, BASCOM: Microsoft Corp.
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into a plotter
Im:lginc your present printer turning
out crisp, high resolution plots while
you continue to work, without inter-
ruption, at your PC.
The EOgraph Plus add-on board
lets you do that, and more
You have total control over eight
different line widths, and as many
colors as your printer offers
You can produce drawings 15 feet
long, and longer, in any carriage width.
How about multiple plots, or
automatic queuing of text and plots?
Yes, the EOgraph Plus lets vou do that,
too—with ease.
Think of it! Using virtually any
CAD or graphics program, you can
work at vour PC while your printer
generates plotter-quality drawings with
nearly incredible detail
Best of all, you get all of this
without the headaches, or expense. of
baby sitting a plotter
Thousands of users agree:
No other PC add-on can increase
your productivity, or pay for itself so
quickly, as the EOgraph Plus
It may sound too good to be
true, until you call for the facts, toll-
free, at 1-800-548-5780

DEALER INQUIRIES EOgraph
WELCOME Plus’ ...

: Eotron Corp ' 121 Westpark Road ' Dayton, OH 45459 1
: Please send information and ingependent et reporls 1o -
§ NAME

§ ADDRESS

) CITY STATE 2P
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size corporations that can afford to pay
$5000 and up for an application. You
would never get away with prices like that
in the microcomputer world. Thus, there
is not much incentive to port.

I think we’ll have to wait for the time
when corporations make the shift from
the centralized-mainframe way of doing
things to the decentralized network-of-
high-powered-PC-with-server way of
doing things. Alas, that may be quite a
while—by the year 2001, perhaps?

T. Christiansen
Copenhagen, Denmark

I have 10 agree that with prices that nor-
mally run less than $1000 (U.S.), there is
a smaller margin of profit per package
than there is with mainframe and mini-
computer software. You must know, of
course, that the net profit per package
hardly reflects the true profit picture for
a software company. Otherwise, Lotus,
Ashton-Tate, and Microsoft would be
paupers. The reason that they are not is
simply that there are many millions more
microcomputers than there are minicom-
puters or mainframes. As a result, these
companies make their money in volume.
In any case, you are correct.

I was aiming my comments more at or-
ganizations that would be moving their
own applications rather than those in
commercial sales. I think, however, that
the same rules apply to any package,
whether it is developed in-house or com-
mercial. In addition, the economics work
out well for the smaller computer. If you
had to sell the same package to a mini-
computer user or a microcomputer user,
you would probably sell it for about
$5000 (U.S.) for the minicomputer pack-
age and $750 (U.S.) for the microcom-
puter package. The difference is in the
number of users. Most minicomputers
will support between 64 and 128 users.
Microcomputers, on the other hand, sup-
port one user. Multiply 750 by 64, and
you will begin to see why microcomputer
software vendors are so profitable.

—Wayne Rash Jr.

Word Processor Woes

Somebody finally said it. Ezra Shapiro’s
comments on overloaded word proces-
sors (*“The Blight of Bloated Software,”
January) are my sentiments exactly. I
would add that the bells and whistles
craze started before laser printers.

When I put together my IBM clone, I
could hardly wait to try out WordStar or
some other supercharged word proces-
sor. I was disappointed. All I wanted was
a fast word processor for letters, memos, -
and reports. I was leaving a Commodore.,

64 that, with its word processing car-
tridge, was up and running before the
monitor was warm. Six seconds, and I
was producing.

I tried others that were no better. The
Commodore went back on-line. A friend
recommended PFS. I loaded it and
printed out a memo over my lunch hour
without help from the manual. All I want
now is a spelling checker with the same
simple word processor.

Robert Ziller
New Richmond, WI

Awards Candidate

Thanks for “The BYTE Awards” (Janu-
ary). One truly unique hardware/soft-
ware item that you did not list is Dave
Small’s Spectre 128 Macintosh emulator
(for the Atari ST). To the best of my
knowledge, it’s the only emulator that
allows HyperCard, Excel, Microsoft
Word, Microsoft Works, MultiFinder,
and so on, to run on a non-Mac com-
puter. This hardware/software emulator
uses the 128K-byte Apple ROM chips
and runs the programs as fast as or faster
than a Mac SE or a Mac Plus.

Spectre 128 emulates a Mac Plus;
Small’s earlier emulator (Magic Sac)
uses the 64K-byte ROM Apple chip set
and emulates a fat Mac on the 1040ST. A
Translator box is also available that
allows Mac disks to read/write on an ST.
The Epstart software program lets me
use my Epson MX-80 printer as an
“Imagewriter” to print out materials.

This emulator has opened up Mac
software to thousands of Atari ST users.
It’s truly an award winner.

Conrad Weiler
Santa Barbara, CA

Author’s Lament
I"d like to thank Don Crabb for the very
nice write-up of my program, Music
Mouse, in “MS-DOS, MiniFans, Math,
and Mice” (October 1988). I think there
is one point very much worth making,
though, in the wake of his description.
Programs like mine are often the work
of single individuals, not companies, as
Crabb implies by attributing both the
program’s design and the terminology,
concepts, and features it introduces to its
publisher (Opcode Systems). To attrib-
ute a program’s content elsewhere than
to its actual designer/author does a sub-
stantial disservice to the many indepen-
dent software authors who have pioneer-
ed new uses of computers and helped
make these new tools meaningful to peo-
ple in original ways that would never
have happened if design and development
continued




It's time to get a new, better linker. . .

ﬂ

RTLink *™"

“The more | used .RTLink, the more | USED it....

a sure sign that a product actually fits one of my programming needs. It significantly improved my productivity...."
Steve Steiner, Data Based Advisor February, 1989

UNIQUE FEATURES:

«Advanced Overlays - supports ad-
vanced overlay management in ALL lan-
guages, even Turbo C, and, for the first
time, QuickBASIC. Features multiple over-
lay areas, nested overlay areas, internal
and external overlays, and reloading of
overlays on function return. (see 'Other
Features:’ below)

«Run Time Libraries (.RTLs) - .RTLs
are optional, easily-created files that can
be used ‘to manipulate link speeds, and
significantly REDUCE .EXE SIZE. General-
ly, .RTLs are files that contain common
code which is repeated in groups of .EXE
files, These files can dynamically link to
.EXEs atload time. They reduce the repeti-
tive storage of common code. This results
in smaller .EXEs and reduces disk space
requirements on shipping media, target
and development machines, and reduces
the amount of time required to modem up-
dates to remote locations. Production-ver-
sion RTLs usually contain commonly used
language-library code and/or utility code.
However...

«Faster Linking - ..during develop-
ment, RTLs can be used to store pre-linked
modules. This allows programmers to set
aside much of the code that is not being
modified, thereby significantly enhancin
link speeds. In straight links, RTLink I_g
faster than your current overlay linker.
However, RTLink is even faster when RTLs
are used as a productivity tool during the
development and testing phase. All of the
code within an .RTL is pre-linked. There-
fore, you can place stable code into an
.RTL to eliminate the need to relink it
during development. This use of .RTLs
can result in lightning fast linking without
affecting program testing.

« Profiling - provides highly-detailed per-
formance statistics about your program
without code modification. Timing se-
quences are adjustable to thousandths of
a second. Source code is provided for the
read/analysis utility which allows cus-
tomized statistics reporting.

«LIBLIST - cross-references .OBJ and
.LIB files. Nustrates interrelationships and
dependencies between modules.
Provides much more detailed information
than utilities such as LIB.

Order yours today! $195.00

"The only significant
advancement in linking
technology in years"

RTLink is a feature-rich overlay linker with
unique capabilities and functions which
are not available in any other linker, or
even attainable at the same high degree
of performance in another product.

You can quickly begin using RTLink
just as you would your current linker,
because RTLink supports common
link-input formats. However, unlike other
linkers, .RTLink provides other
easy-to-learn features which can
dramatically increase your productivity
and your programs performance

OTHER FEATURES:

*Multiple Overlays *Free tech support
(32,767) *Easy to use

"l am very
impressed with the
product and the
people at Pocket
Soft, Inc. The
product does what
it claims to do and
the people know
their stuff."

Don Powells,
Nantucket Corporation

WORKS WITH:*

*Microsoft® C™
*Turbo C®

*Nested Overlays
(32,767 deep)

«Easy to learn
*No performance

*External Overlays degradation
sInternal Overlays *No source code
*Maps files changes
*On-line help *No royalties
+Quick-start files *No risk

(ARFs on disk) (30 day refund
*Excellent policy)

documentation

Visa, Master Card or C.0.D
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+Clipper™
‘MASM™
*QuickBASIC™
*BASIC
«COBOL
+FORTRAN
«Clarion™
*Quicksilver™

*And most other DOS
Compilers which
produce .OBJ files.

Call: (713) 460-5600
FAX: (713) 460-2651

Pocket Soft, Inc. 7676 Hillmont, #195 Houston, TX 77040

Trademarks: All Pocket Soft products are trademarks of Pocket Soft, Inc. Other brand and product names are trademarks of their respective holders. © 1989 Pocket Soft Inc.
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The
ProSpeed 386
desktop.

In the past, people who were
serious about their computers
have had a serious dilemma.

They could either buy a pow-
erful desktop and give up
any thoughts of portability. Or
get a laptop, and forget about
expansion and connectivity

capabilities.

m Computers and Communications
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But never could they find a
computer flexible enough to
give them both.

Until now. With the ProSpeed
386 from NEC.

As you'd expect from a pow-
erful 386 desktop. it runs at a
swift 16 MHz. has a full seven
expansion slots and up to four
drives. So it can handle

anything you throw its way.

To understand
1ts massive
power,

And when you want to take
it on the road. it's still a
high-powered computer. The
laptop unit is not only avail-
able in both 40 and 100 MB
hard disks, it's alse battery
aperated and has up to 10
MB's of memory. There's even
a paperwhite monograph

screen with EGA




you have
to take it
apart.

-
1% e
)
(e
VT.T 1111
reso.uzion that provides the leaves your desk. It contains The price isn’t a hassle either.
reacahility and graphics two standard drive bays as well So if you'd like us to continue
capabilities of a full-sized as the capacity for four full- taking the ProSpeed 386 apart,
CRT. sized rards. So in a matter of call NEC Home Electronics
Al this and total connec- seconds, you're fully inte- (USA) Inc. at 1-800-FONE-NEC.
tivity capability, too. When grated back into your office. Or, if you'd like to dissect it
you want to turn it back into No manual reconfiguring. No yourself, call for product liter-
a desktop, you merely slide phone lines to connect. No ature at 1-800-826-2255.
the computer into a unique cable hook ups.

docking station that never

©1988 NEC Home Electronies {(USA) Ine
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Circle 134 on Reader Service Card

Rack & Desk
PC/AT Chassis

Integrand's new Chassis/System is not
another 1BM mechanical and electrical
clone. An entirely fresh packaging design
approach has been taken using modular
construction. At present, over 40 optional
stock modules allow you to customize our
standard chassis to nearly any requirement.
Integrand offers high quality, advanced
design hardware along with applications
and technical support all at prices competi-
tive with imports. Why settle for less?

Rack & Desk Models

Accepts PC, XT, AT Motherboards
and Passive Backplanes

Doesn't Look Like IBM

Rugged, Modular Construction
Excellent Air Flow & Cooling
Optional Card Cage Fan
Designed to meet FCC

204 Watt Supply, UL Recognized
145W & 85W also available
Reasonably Priced

w
IO
A\/alldwe
Passive
Backplanes

Call or write for descriptive brochure and prices:
8620 Roosevelt Ave. « Visalia, CA 93291

209/651-1203
TELEX 5106012830 (INTEGRAND UD)
FAX 209/651-1353
We accept Bank Americard/VISA and MasterCard

IBM, PC, XT, AT trademarks of international Business Machines
Drives and computer boards not included
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Thrash Point, which marks the spot
where the program goes logarithmically
into oblivion.

The user would benefit from knowing
the real memory requirements of an
OS/2 program. After all, it would make
a difference whether the program is to
operate in the foreground or background,
or if the program has switches to allow
for speed/memory trade-offs.

Walter J. Rottenkolber
Visalia, CA

FIXES

¢ “Dialing Up 1990 by Brock N.
Meeks (January) states that XMODEM
transfers files in 128K-byte packets. In
fact, XMODEM transfers files in 128-
byte packets.

* Michael E. Nadeau’s March text box
entitled “Battle of the SXs” (page 278)
contained two inaccuracies concerning
the Twinhead Superset 490. The unit
contains three 16-bit and one 8-bit ex-
pansion slots, not four 16-bit slots, as
stated. Also, the Magic Combo graphics
driver is a chip on the motherboard, not a
card. BYTE regrets the errors.

ASK BYTE

Breaking the Barrier

I am considering moving up from an
IBM PC XT compatible to an 80386 ma-
chine. The problem is that there’s an ap-
parent dearth of language software to
take advantage of the 80386’s capabili-
ties. In particular, I need a language
package that will avoid the 64K-byte seg-
mentation that is built into 8086/8088
language packages.

I currently use Turbo Basic, and I'd
like to stick with it or some other ad-
vanced BASIC. I reluctantly would
change over to FORTR AN or some other
language just to get around the segmenta-
tion barrier, but I have written and use
many BASIC programs routinely. A
massive translation job would be feasible
but very time-consuming.

Do you see on the horizon any big ef-
fort by the major software houses, such
as Borland or Microsoft, to market up-
grades of their 8086/8088 language
packages to take advantage of 80386 ca-
pabilities? I have written Borland regard-
ing the prospect of its coming out with a
new version of Turbo Basic. Borland said
that, as a matter of policy, it doesn’t re-
veal its plans of this nature. I understand

the company’s position in a highly com-
petitive market, but there is a gaping hole
in software availability in this regard.
Meanwhile, I, and presumably others,
hang in suspense.
T. H. Siddall III
New Orleans, LA

There are at least two routes you can
take. One is to purchase an 80386 ma-
chine and get a copy of MetaWare’s High
C 386 (MetaWare, Inc., 903 Pacific Ave.,
Suite 201, Santa Cruz, CA 95060, (408)
429-6382). Coupled with Phar Lap’s
386|ASM/LINK assembler/linker pack-
age, you can generate true 80386 pro-
tected-mode applications.

Another possibility that allows you to
keep your XT clone is to purchase an
80386 coprocessor. In particular, A.l
Architects’ HummingBoard (A.1. Archi-
tects, One Intercontinental Way, Pea-
body, MA 01960, (508) 535-7510) plugs
into an XT or an AT, and running 0S/386
gives you a DOS-like environment with
many of the advantages of the protected-
mode world. This would at least let you
run your existing BASIC applications
while porting to the 80386 world. OS/386
includes software for patching Microsoft
C 4.0 and Microsoft FORTRAN to allow
these languages to create protected-mode
programs.—R. G.

The Need to Test

I want to build a digital chip tester, and
my idea is to let the computer read and set
the pins. I would use one line from the
computer as a strobe, and the others
could set and read latches that would hold
input data.

My problem is that I need a parallel
port that I can read from as well as write
to. I remember an article in BYTE de-
scribing how to modify a parallel port to
make it bidirectional. Software is no
problem for me; I just need some help
with the hardware.

Randall Kern
Camano Island, WA

Before you rush off to build your digital
chip tester, you might want to investigate
Steve Ciarcia’s IC Tester in the November
and December 1987 BYTE. On the other
hand, if you're determined to construct
your own tester, refer to the September
1988 Circuit Cellar for the recipe for
making a parallel printer port bidirec-
tional. —R. G.

Solving Mathematical Problems

I have written a few programs in Quick-

BASIC and C that manipulate mathemat-
continued



MicroWay is your best source for the
software and hardware you need to get true 32
bit performance from your 386. These include
32-bit tools, such as NDP Fortran and C, and
the 32-bit applications that were developed
with them (see last paragraph). These products
run in protected mode under Unix, Xenix, or
Phar Lap extended MS-DOS.

Starting with release 1.4VM, NDP Fortran
and C not only access 4 gigabytes of memory,
but run with Phar Lap’s new VMM extension
which provides 386 protected mode virtual
memory. Now you can run a program with a 30
MB array on a 2 MB system simply by having
30 MB of free space on your hard disk.

MicroWay also offers transputer based
parallel processing boards and languages that
runinan XT, AT, or386. Each of the TSOO RISC
prucessors on these boards packs the power

Virtual Memory for DOS!

Dr. Robert Atwell, leading defense scientist,
calculates that NDP Fortran-386 is saving him
$12,000 per month in rentals of VAX
hardware and software while doubling his
productivity!

Fred Ziegler of AspenTech in Cambridge,
Mass. reports, "l ported 900,000 lines of
Fortran source in two weeks without a single
problem!” AspenTech's Chemical Modeling
System is in use on mainframes worldwide
and is probably the largest application to ever
run on an Intel processor.

Dr. Jerry Ginsberg of Georgia Tech reports,

"My problems run a factor of six faster using

NDP Fortran-386 on an mW1167 equipped
386/20 than they do on my MicroVAX II.”

of a 20 MHz 386/1167. Our best selling board,
the Quadputer2™, has four T800s and boasts
40 MIPS/6 megafiops of processor throughput.

Microway manufactures Weitek 1167 and
3167 coprocessor cards that run with the
80386. Both cards include an 80387 socket.
The 1167 is 2 to 4 times faster than the 80387.
The 3167 runs 30% faster than the 1167 in
double precision. The key to achieving this
speed increase is our NDP Fortran or C and
the new 32-bit applications that offer Weitek
suppont. Either processor provides a dramatic
increase in throughput for graphics intensive
apnlications. These include VersaCad and
Hoops 3D graphics, ANVIL 5000 CAD/CAM,
SRAC and Swanson Analysis finite element
packages, Mathematica and a host of other
packages that were recently ported to the 386
using our NDP Fortran and NDP C. Please call
(508) 746-7341 for more information.

NDP Fortran-386™ and NDP C-386™ Com-
pilers generate globally optimized, mainframe
quality code. Both run in 386 protected mode
under Unix, Xenix or Phar Lap extended MS-
DOS. The memory model employed uses 2
segments, each of which can be up to 4
gigabytes. They generate code for the 80287,
80387, mW3167 or mW1167. Both include
high speed EGA graphics extensions written in
C that perform BASIC-like screen operations.
. NDP Fortran-386™ Full implementation of
FORTRAN-77 with Berkeley 4.2 and

Fortran-66 extensions. .............. $595
. NDPFortran-386/VM ............. $695
. NDP Fortran-386/UNIX . .......... $795

. NDP C-386™ Fullimplementation of AT&T's
PCC with MS and ANSI| extensions. .. . $595

«NDPC-386/VM .................. $695
«NDPC-386/UNIX................. $795

Phar Lap 386/VMM extensions are supported
by the VM releases of NDP Fortran and C.
Virtual memory is used automatically by the
compilers and the code they generate. This
makes it possible to compile and run programs
as large as the free space on your hard disk.

Phar Lap Virtual Memory Manager . . $295
Phar Lap Development Tools . ..... $495

NDP Windows™ — NDP Windows includes 80
functions that let you create, store, and recall
menus and windows. it works with NDP C-386
and drives all the popular graphics adapters
.............. Library: $125, C Source: $250

NDP Plot™ — Calcomp compatible plot pack-
age that is callable from NDP Fortran. It in-
cludes drivers for popular plotters and printers.
Works with CGA, MDA, EGAandVGA ... $325

NDP/FFT™ — Includes 40 fast running, hand
coded algorithms for single and double dimen-
sioned FFTs which take advantage of the 32-bit
addressing of the 386 or your hard disk. Call-
able from NDP Fortran with mW1167 and
80387 SUPPOrt. . ..o s $250
387FFT tor 16-bitcompilers............ $250

NDP to HALO '88 Graphics Interface — This
module enables you to call graphics routines in
HALO '88 from NDP FortranorC. ..... ..$100

Micro Wa})‘”;
80386 Support
(508) 746-7341

Parallel Processing

Videoputer™

The highest performance graphics card on the
market. Uses a T800 and Tl 34010 in conjunc-
tion with a 130 MHz BrookTree DAC. The
board comes with one meg of system RAM,
one meg of video RAM and alibrary of graphics
primitives. It runs standalone or in conjunction
with a transputer network and drives 32 and 64
KHz analog monitors . ............... $4995

Monoputer2™

The world’'s most popular PC transputer
development product now extends the memory
available for developing transputer applica-
tions from 2 to 16 megabytes. The board fea-
tures a DMA bus interface for fast 1/0.

Monoputer2 with T414 (OMB) ... ... $995
Monoputer2 with T800 (OMB) . . ... $1495
Quadputer2™

This board for the AT or 386 can be purchased
with 2, 3 or 4 transputers and 1 or 4 megabytes
of memory per transputer. Two or more Quad-
puters can be linked together to build networks
of up to 100 or more transputers providing
mainframepower.............. from $3495

Transputer Compilers and Applications
These Parallel languages are designed for use
with Monoputer2 and Quadputer2,
Logical Systems ParallelC . .... ... $595
3L Parallel C or 3L Parallel Fortran . . $895
Microfield - Finite element analysis . . $1600
ParaSoft; Parallel Environment . .. . $500
Performance Monitor ... $500
C Source Level Debugger $500
T800/NAG™ (See NDP/NAG) . $2750

387BASIC™ — Our 16-bit MS compatible
compiler introduces numeric register variables
to produce the fastest running 80x87 code on
themarket............covvvvennnn.. $249

...................................................

Weitek-Based Coprocessor Boards

mW1167™ and mW3167™ coprocessor
boards are built at MicroWay using Weitek
components. Each includes an 80387 socket.

MWA167-16 ... .. ................ $895
mW1167-20 .................... $1095
mW1167 Microchannei-16/20 ... .. CALL
B167-20 ..... ... $995
B167-25 ... ... $1295
mW3167/80387 Board ............ $150
Intel Coprocessors and RAM
8087 ... ... $84
80B7-2 ............ciiiiiiiiians $120
80287-8 .................iiiins $195
80287-10 .............ciiiiuins $220
80C287A(CMOS) ................ $280
80387-16 ............cconiiiiains $350
80387-16SX .................. ... $310
80387-20 ...............iiiiiins $400
80387-25 .. ...............iiiins $500

287Turbo-12 (for AT compatibles) . . . . $350
RAMpak™ - 1 meg 32-bit memory module

for Compaq system memory board . . .$650
256K 100ns DRAM . ............. CALL
256KSIMMS . .................. CALL
1MBSIMMS . .................. CALL

(All of our Intel coprocessors include 87Test.)

Multi-User Accelerators

Microway’s AT8™ and AT16™ intelligent
serial controllers run 8 to 16 terminals under
Unix or Xenix without bogging down your AT,
803860rPS/2PC. AT8:$895 AT16:$1295

32-Bit Applications

PSTAT-386 — Popular mainframe statistics
package. Full versionwas ported......... $1495

NDP/NAG™ — Features a library of 268 en-
gineering and scientific numerical algorithms.
Callable from NDP Fortran ............ $895
Call for our list of new 32-bit applications.

12 MHz PC Accelerators

FastCACHE-286 12MHz . .......... $299
SuperCACHE-286 12MHz . ... .. ... $399
FastCACHE-286 9MHz . .. ......... $199

World Leader in PC Numerics

Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341
32 High St. Kingston-Upon-Thames, UK, 01-541-5466
USA FAX 508-746-4678 Australia 02-439-8400 Germany 069-75-1428
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ASK BYTE

ical equations. For example, one pro-
gram finds the definite integral of a
function, and another finds the root(s) of
an equation. However, every time I work
with a new function, I must go back, edit
the source code, and then recompile.
This gets old fast.

As you can see, I want to enter a math-
ematical equation while the compiled
program is running. I was able to do this
using GWBASIC, but the compiled lan-
guages do not support the statements that
I'used in the interpreter.

My question is, Is there some kind of
magic subprogram that I can write in as-
sembly language, or in the compiled lan-
guage itself, that modifies the memory

locations in which the language stores
equations?

James M. Pothering

Pottsville, PA

What you're looking for is expression
parsing and execution at run time, and,
as you've discovered, interpreted lan-
guages, by their very nature, usually pro-
vide this capability. You've already men-
tioned GWBASIC; in addition, APL’s
execute operator lets you move program
Statements into a character array that is
then executed on the fly.

There are a number of places you can
investigate for quick help. Dick Poun-
tain’s ‘‘Changing Reverse Polish to In-

fix” (January 1988) describes a simple
parser in FORTH. Or, if you find C more
palatable, locate a copy of Herbert
Schildt’s Advanced Turbo C (Osborne/
McGraw-Hill, 1987). This book includes
a chapter on expression parsing and eval-
uation, complete with source code that
you should be able to graft onto your
existing applications.—R. G.

Expanding Floppies

I have an IBM PC with two full-height
floppy disk drives. Recently, one of the
drives was severely damaged, and I’m
thinking of replacing that drive with two
half-height disk drives—one 3'%-inch

continued

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

And think about OST, the European leader in the field of private X.25 networks. With

two channels supporting speeds at 64 Kbps and 128 virtual circuits each, our PC XNET

adapter card brings to personal computers and compatibles a level of performance never

reached before.

Easy acces via MS DOS, XENIX and NETBIOS makes the PC XNET card the perfect tool for

emulating terminals, file servers or providing a gateway to local Area Networks. Fully com-

patible with many protocols such as X.25, X32 and X.21, the PC XNET card enables computers

to be connected to any type of network.
Furthermore, applications programs you develop on the PC XNET card can be transferred to the PC SNET
card, OST’s ISDN interface card available since October 1988,
So, if you are thinking of X.25 capability for your computer think about OST. In the European league
table of packet-switching equipment, we are number one!

OST, SA

Rue du Bas-Village. Z.1. Sud-Est
35515 Cesson-Sévigné Cedex

Tel. : (33) 99.32.50.50.

Fax :(33)99.41.71.75. Telex : 730 839

OST, Inc

14 225 - F Sullyfield Circle
Chantilly, VA 22021

Tel. : (1) 703 817 0400

Fax : (1) 703 817 0402

UNKCOM

OST

Networking Intelligence
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SHEC®M

SHECOM XT
TURBO SYSTEM

SYSTEM 286
BY SHECOM

TOSHIBA LAPTOP CORNER

8088 10 MHz CPU Start As Low As T1200F 80C86 CPU 9.54 or 4.77 .. . .. . $1395
256K RAM SI 495 00 T1200FB Same as above W/BACKLIT ... ... ... $1625
One 360K FDD . T1200H 80C86 CPU W/I20MBHDD . ............. .. 82395
Serial/Parallel Ports Call Today T1200HB Same as above W/BACKLIT ... .. .. .. . .. 52585
84 Keyboard And We Will T1600 80C86 12 MHZ CPU 20MG/BACKLIT . ... .. .. 83325

12" Amber Monitor
Real Time Clock

T3100E 80C86 12 MHZ 20MB HDD & GAS PLASMA . .. $2995

il 700 Conizice T3200  80C86 12 MHZ 40MB HDD & GAS PLASMA . . $3995

One For Your Needs.

2 Year Limited Warranty o TS100  B0CSS 16 MAZ oV RAM doMG HDD . $5185
- 5200  80C86 20 MHZ 40MG HDD. ... ... .. 86595
ONLY 354500 A Choice of 10 MHZ 12 MHZ, & 75550 80C86 20 MHZ 100MG HDD . $7675

16 MHZ and 20 MHZ Systems

ADD ON CARDS VIDEO CARDS

XTWOPLUS I S/PGCLC. ... .. .. .. .. .. ... .... . $49.50 MONO GRAPHICS CARD W/PP. . ... ... .. ... ... .. $55.00
XT MULT! 1/0 1/2 CARD S.P.G.CLC/ FDC 2 DRIVES. . . .. $59.00 MONO GRAPHICS CARD NO/PP .. ... .. .. .. . $50.00
XT MULTI /O SERIAL KIT .. ... ..$13.00 COLOR GRAPHICS CARD NO/PP. .. ... ... ... ... . $48.50
XT MULTI VO WIVIDEO . ... ... ... ... .$110.00 COLOR GRAPHICS CARD W/PP ... ... .. .. . $50.60
AT SERIAL/PARALLEL CARD. ... ... .. ... ...... $38.50 EGA CARD FULLY MGA, HGA, CGA, EGA AUTO SWITCH $155.00
AT 1/0 CARD S/P/2ND SERIAL OPTION. .. ... ... $40.50 GENOA 4880-7 SUPER HI RES EGA, . 800x800 $235.00
AT 2ND SERIAL KIT ... ... ... $20.00 GENOA 5100-VGA CARD, ........... .. 800x800 $415.00
RS232 CARD 1 PORT .. ......... ... .. ............ $22.00 GENOA 5200-SUPER VGA CARD, ......1072x780 $54C.00
RS232 CARD 2 PORT (2ND PORT OPTIONAL) . $30.00 PARADISE EGA 350 CARD 640x350 . ............ $215.50
RS232 2ND SERIAL PORT ... ... ... ... .. ... ... ..$13.00 PARADISE EGA 480 CARD 640x480 . . . .. $235.50
GAME CARDS e e $14.00 PARADISE VGA PLUS 800x600 ....... . $370.00
PRINTER CARD ... .. ......... e $16.50 PARADISE VGA PLUS 16, 16 BIT 256KB MEMORY . ... $420.50

PARADISE VGA PROFESSIONAL 512KB MEMORY . . . .. $570.00

DRAMS CO-PROCESSORS SIMMS / SIPPS MONITORS

8087-3 1 MEG X 8 80 :

1 MEG x 1 - 80 NS 8087-2/10 \‘ 1 MEG X 8 100 ] EGA Monitors
SRR SO \C il R 1 RN Ao
Dok T L BONS N IMEG X980 oo P as low as $475.00

- - 1 MEG X 9 85 . :
256K x 1 - 70 NS 80287-12 NEW ITEM 1 MEG X 9 100 VG:SM'&I'III!:;SSSZS ”
R a1l 1 MEG X 9 120 Monochrome Mnnitf)rs
236K x 1 - 1088 80387-20 256 X9 80 100 120 Ll YR of
256K x 1 - 12 NS 80387-25 258X8 80 100 120 :

64K x 1 - 10 NS
64K x 1 - 12 NS
64K x 1 - 15 NS

\

256K x 1 - 15 NS \,\/
P* We carry name brand software too:

LOTUS 123, WORD STAR 2000, WORD PERFECT, VENTURA,

XEROX PUBLISHER PRINT SHOP QUATRO, PEACH TREE &

MANY MORE.

ACCESSORIES & SPECIALS

R e F e e JOIN 22%23“8 EXT 1200 MODEM ' s?gg
KRAFT MOUSE Reg $70 NOW $58 THE SHECOM AU G SR S
LOGITECH SUNAL Reg $85 NOW S70 CLUB FOR ONLY  Z.vaiic ExT 2400 MODEM . A
T B 325-00 SMART ONE INT 1200 MODEM .. 875
LOGITECH HI RES Mousissw AND SAVE SMART ONE INJ 1200 & : o
e THE COMPLETE 9600 FAX CARD .. $510
PANASONIC SCANNER 300 x 300 DPI $1,000 LTTESEIQ:\AELLETT%EFSXF :gogeg <3 : gggg

SHECOM COMPUTERS, INC. Call before you buy and  Ask for our Desktop Publishing
22755-G Savi Ranch Parkway SAVE! SAVE! SAVE' CAD/CAM/CAE System Packages

Yorba Linda, CA 92686 Most orders shipped within 48 hours or less Eﬁg?gu‘ggﬁé -

FAX: (71 4) 637-6293 M-F 8 a.m.-6 p.m’fouglsﬂ 11 am.-3 p.m. change without notice.

INQUIRIES 714-637-4800 circte 246 on Reader Service Card (DEALERs: 2477 TECH SUPPORT 714-637-5921




GRUM'V[AN F-14A TOMCAT (1972)

This two-seat carrierborne fighter has an advanced
radar that can simultaneously track 24 targets and
direct attacks against any six of them at a distance
of up to 100 miles.

SPECS. 80386

* True Intel 25MHz CPU

¢ 25MHz Chips & Technology Neat Set

* Deluxe, Digital Tower Chassis/230 Power Supply
* |IMB RAM (640k Base, 384k ROM Shadow)

* 8 1/O Slots (1 32 Bit, 4 16 Bit, 3 8 Bit)

*1.2 MB F.D.D.

*1.44 MB F.D.D.

* 150 MB Maxtor ESDI Hard Disk Drive (17 MS)
* 14" Flat Screen Monochrome Monitor & Card
* Serial/Parallel Ports

* 101 Keyboard

* Motherboard Expandable to 8MB/16MB max.

25
MHz

American

Power Machlnes

Tower 386 DX-T

3,899

SPECS. 386-20 MHz

¢ True Intel 20 MHz CPU

* 1 MB RAM (640 K Base, 384 ROM Shadow)
* 8 1/0O Slots (1 32 Bit, 4 16 Bit, 3 8 Bit)

* 1.1 Interleafed Hard/Floppy Controller

* 1.2 MB Floppy Disk Drive

* 1.44 MB Floppy Disk Drive

* 80 MB Seagate Hard Disk Drive
. SerloI/PoroIIeI Ports

* 14" Flat Screen Monochrome Monitor & Card

BT 1|

* 101 Keyboard

2,699

SPECS. 386-20 MHz
Gas Plasma Portable

¢ Deluxe 4 Shade Gas Plasma
* 640 x 400 Resolution
* True Intel 80386-20 MHz CPU

2,999

* 1 MB RAM (640 K Base, 384 K ROM Shadow)
* Motherboard Expandable to 8 M8

* 1.2 MB Floppy Disk Drive

* 40 MB, 28 MS Hard Disk Drive

* Serial/Paraliel Ports

« 80387 Socket

* 3 Expansion Slots Available

OPTIONS:
EGA CARD & MONITOR ADD.........

VGA CARD & MONITOR ADD.........
64 K CACHE OPTION ADD............

* 20 Lbs. with Carrying Case
* RGB/MGP Ext. Output, Ega Optional

CALL FOR LATEST MEMORY UPGRADE COSTS. ALL SYSTEMS FULLY
MS, PC DOS COMPATIBLE. RUNS UNIX PC MOS, PIC, NOVELL
AND OS/2 MULTI-USER OPERATING SYSTEMS. SYSTEMS MAKE
EXCELLENT FILE SERVERS OR HIGH END WORK STATIONS.
SUBSTANTIAL DISCOUNTS FOR VOLUME BUYERS.

MICRO TELESIS

INCORPORATED
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1260A Logan Ave,, Ste. A2
Costa Mesa, CA 92626

(714) 557-2003 Fax: (714) 557-9729
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ASK BYTE

and one 5'4-inch. Can I do this by simply

installing a floppy disk controller and

connecting the drives to the controller,
or is there more to it?

Brian Hong

Glen Ellyn, IL

There’s more 1o ir. First, you're looking
at installing three floppy disk drives on
your system, and that implies some addi-
tional controller hardware beyond more
drives. Then vou've got software prob-
lems 1o contend with. Depending on the
age of your XT, it’s likely that your BIOS
supports only 360K-byte drives, so you'll
have to add device drivers (the .SYS files
you often see in CONFIG.SYS) to allow
your machine 1o recognize drives of 720K
bytes and 1.44 megabytes (the standards
Jor 3Vs-inch drives). You won't be able to
boot from these high-density drives, but if
you boot your machine from a hard disk
anyway, there’s no problem.

A number of vendors provide the nec-
essary controller board hardware, as
well as the software device drivers yvou
need 1o attach 3% - and 5%-inch high-
densiry floppy disk drives to your XT.
Check out these companies:

Manzana MicroSvstems, Inc.
P.O.Box2117

Goleta, CA 93118

(805) 968-1387

Micro Solutions, Inc.
132 West Lincoln Hwy.
DeKalb, IL 60115
(815) 756-3411

Sysgen, Inc.

556 Gibraliar Dr.
Milpitas, CA 95035
(408) 263-4411

—R. G./S. W.

SCSP’s for Me
I am a retired electrical engineer with
some experience with computers (I am
rapidly learning more). From what I have
read, the SCSI sounds like what I have
been looking for to transfer data between
various types of computers and some

control systems that I am planning.

Where I can find the standard connec-
tors, pin assignments, and data transfer

rates for SCSI?
Robert J. Nedreski
Erie, PA

For a detailed look at SCSI, see the three-
part Circuit Cellar series (“Adding SCSI
1o the SB180 Computer’’) beginning in
the May 1986 BYTE.—R. G. m




CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

Mrs. Pournelle’s Reading Program
Dear Jerry,

After reading your column for many
years, I have finally decided to write.
Once again, you have made a reference to
your wife’s reading program, but I see no
mention in the Items Discussed box of
where to buy it or how much it costs. Asa
father of school-age children, I would be
very interested in obtaining a copy of this
program. Is it commercially available, or
is it available only to educational institu-
tions? Other fathers in this area would
also like to try out the program.

I also enjoyed your comments on
Sprint, since it is the first major piece of
software I've bought with my own money
(my company buys whatever I need in the
way of compilers, assemblers, and edi-
tors). 1 would disagree only with your
comments on vanilla Sprint. I'm writing
this letter using Sprint, and I enjoy it
much more than any other word proces-
sor I’ve used. I'm sure that I'll start cus-
tomizing the program as soon as I have
time, but until then, I'm satisfied with
what I've got.

Blaine Binkerd
Orem, UT

I'm finally finishing Mrs. Pournelle’s
Reading Program; see my Computing at
Chaos Manor column in the April BYTE
for more details.

Thanks for the kind words. —Jerry

Sprint Solutions
Dear Jerry,

The day after I read your account of
Sprint's mysterious file conversion error
message, Conversion error 37, I had
solved the same problem. When convert-
ing files, you must execute Sprint from
\sprint (or from whatever subdirectory
in which you have installed it) and give
paths to the input and output files. It
seems that for all operations other than
file conversion, Sprint can be executed
from anywhere and correctly find its
files in \sprint.

Your hopping from better to better
word processor is fascinating, though
your file conversion troubles show there

are occasional penalties. I am happy
enough just to have upgraded from Dis-
playWrite 3.0 (the standard at work) to
Sprint 1.0 while keeping the ability to ex-
port files the secretaries’ word proces-
sors can read.
Richard J. Wilcox
West Orange, NJ

Thanks!

Actually, I have backslid. I'm back to
Q&A Write again. I'm used to it, and it
does just about everything I need to do.
But I have Sprint on my hard disk, and
it’s installed in a DESQview window
when I need it. —Jerry

Tampering with Digital Evidence
Dear Jerry,

In your closing comments in Comput-
ing at Chaos Manor (October 1988), you
expressed concern about courts accept-
ing photographs as evidence in light of
the ability to process images digitally.
Lawyers, of course, have already given
this subject some thought.

I've been working for five years witha
company whose original business was
color separations but is now “electronic
color imaging,” or ECI for short. For
years, the power players in the publish-
ing, advertising, and packaging indus-
tries have been taking advantage of the
new digital technology available just now
to people who use desktop publishing
systems. Digital color retouching and
“finessed” image assembly at photo-
graphic resolutions are old hat to us.

A couple of years ago, a lawyer con-
tacted a supervisor at my company to
have the supervisor testify as an expert
witness in a case in which some photo-
graphic evidence had the lawyer’s client
red-handed.

continued

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

C TooLs
PLUS
$129

Full featured function library.
For Microsoft C and QuickC.
@ TSR support @ direct video access
@ VGA and EGA support € windows and menus
@ interrupt service routines € & much more!

C ASYNCH
MANAGER
$175

Asynchronous communication manager.
For Microsoft C, QuickC, and Turbo C.
@ speeds to 192K baud
@ XON/XOFF protocol @ hardware handshaking
@ XModem file transfer @ 1/0 buffers up to 64K
@ & much more!

POWER
SCREEN
$129

Screen /0 manager.
For Microsoft C, Turbo C, Turbo Pascal and Quick BASIC
@ screen painter
@ virtual screens @ data validation
@ context sensitive help @ unlimited screens
@ definable keys € & much more!
Includes the Norton Guides Instant Access Program
with an online reference database.

Turbo C
TooLs/2.0
$149

New Version!
Full featured function library.
For Borland’s Turbo € 2.0, 15 and 1.0.
© mouse support @ virtual windows and menus
@ context sensitive help screens € TSR support
@ direct video access € VGA and EGA support
@ interrupt service routines € & much more!
[nchides the Norton Guides Instant Access Program
with an online reference database.

We're Blaise Computing, manufacturers of high
quality function tibraries designed to reduce the time
and technical expertise required for serious applica-
tions development.

All of our packages include a comprehensive user
reference manual with extensive examples, and san-
ple programs.

We have a full line of produets for C and Pascal. For a
free brochure or to order call

(800) 333-8087
Fax (415) 540-1938
VLN
. | §
BLAISE COMPUTING INC.

25600 Ninth Street, Suite 316 Herkeley, CA 94710 (415) S40.5441

Trademarks are property of heir respective holders; TurboC, Turb
Pasca), The Norton Guides Instant Aceess Progran, Microsoft (
QuickC, and QuickBASIC



CHAOS MANOR MAIL

Technically, if the photograph could
be discredited in court, it would not be
admitted as evidence. The supervisor,
however, didn’t like the idea of going
into court to discredit a photo that his
own trained eyes knew was bona fide. He
declined to testify, but that doesn’t mean
that the issue of admitting photographs in
court will go unnoticed.

I am not a lawyer. There are laws re-
garding what’s allowed as evidence and
what’s not, even as far as photographs

are concerned. Retouching as an art has
been with us for years. The crux of the
issue today lies in the computer; it’s pos-
sible to synthesize bogus evidence in
photography that leaves no clue of being
fake. Textures, features, shadows, even
photographic grain (to some degree) can
be cloned digitally to produce a com-
pletely convincing image. Certainly an
adept ECI operator will produce more
convincing results than a novice, and the
ECI system at hand will determine in

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

—— A 2R

NetSet ™ 286
NEAT, low 3" profile, 80386 File Server DeskTop 286, 386
10, 12,16, 20 MHZ 16, 20, 25, 33 MHZ. 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
Fortron, service and savings, that’s the Fortron Difference.
To Order Call Toll Free

800-821-9771
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practical terms what kind of image ma-
nipulation is possible, but, given enough
time and money, one can fake quite
amazing things.

If I were asked to be an expert witness,
I would also decline, given the situation
as mentioned above. But I would not be
without major reservations about the
larger issues:

1. Publicly, who or what do you believe
when you know a picture necessarily has
no bearing on reality? Suddenly, photo-
graphs, which until recently have been
accepted unconsciously as relating di-
rectly to reality, are only as truthful as
illustration.

2. Legally, can an illustration, photo-
graphic or especially digital, be ad-
mitted in court? This seems unlikely.
The courts will have to assess the tech-
nology used to produce the imagery in
order to determine the reliability of the
evidence in the image. This creates a new
burden on the court system, read alterna-
tively as a new advantage for those who
are privileged with money, good law-
yers, or good imaging abilities.

3. Politically, photo propaganda can
reach new heights. In situations in which
an audience or society might be naive
about what can be done with pictures,
there are potential windfalls for those
who can manage an ECI project to politi-
cal advantage.

4. Practically, you could be doing ECI
tomorrow on your 80386 or Mac II.
These systems are faster than the original
mainframes used in ECI shops for years.
ECI system manufacturers are working
constantly to interface small personal
systems, used largely now for design, to
their own production systems. Just as you
send text on disk for typesetting in Atex
format, you can do the same with pic-
tures for output as halftones on a Lino-
tronic or as a color print on a MacDon-
ald-Dettwiler.

Ultimately, publishing will be much
faster, more colorful, more interesting,
and even more fun to do, but it will not
come without the price of responsibility
in authorship or without responsible
awareness in the audience. Ignoring the
issue leaves us at the mercy of those who
would alienate or manipulate us all—
with our own pictures, of course.

Kurt Heintz
Chicago, IL

Thanks! I only raised the question, clear-
ly, you 've got a lot more information than
Idid.

It does look to be tricky. . .—Jerry m




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

You'll be screaming, all right.
db_VISTA III from Raima
Corporation will give you the
flexibility of a relational DBMS and
the lightning speed of the network
database model.

Written for C Programmers.
C Source Code Available.
The interactive database utilities and
outstanding documentation make
db_VISTA III easy to learn. Use
with popular screen managers and
source code application generators
(see tech panel) for greater
productivity. All applications are
portable to VMS, UNIX, OS/2, MS-
DOS, MS Windows, even
Macintosh.

db_VISTA is Fast. Using
benchmarks originated at PC Tech
Journal Laboratories, db_VISTA 111
performed 3 to 12 times faster than
the average relational database! Call
us and we’ll send you the results.

Relational and Network
Model Technology for
Programming Flexibility.
Retrieve a record fast using the
relational keyed access method, and
all related records can be
immediately available using the
network database model. You
decide how to combine both for best
application performance.

db_VISTAIIT™

Database Development System

Raima Corporation 3245 146th Place S.E.. Bellevue, WA 98007 USA (206)747-5570 Telex: 6503018237 MCIUW  FAX: (206)747-199!

db_VISTA: High Performance DBMS
Multi-user, Single User

Fast data access: B-tree indexing, network
database mode!, virtual memory disk caching
Multiple database access

Referential integrity

Automatic recovery

Record and file locking

Database consistency check

Easy-to-use interactive access

programs 0\)
Data Definition Language >
patterned after C )

db_QUERY - SQL-based Query:
Relational interface to db_VISTA databases

db_REVISE - Database Restructure
Program: Redesign your database

Add WKS Library for Lotus 1-2-3:
Fast C and BASIC interface to Lotus, dBASE
and others

Operating Systems: VMS, ULTRIX,
UNIX System V, BSD 4.2, SunOS, QNX,
XENIX, 0S/2, MSDOS, Macintosh,

MS Windows

C Compilers: VAX, UNIX. XENIX,
SunOS, Microsoft, Lattice, TurboC,
LightspeedC. MPW

LANSs: 3Com, Novell, LifeNet, Banyan, and
any other MS-DOS NetBIOS-compatible
LAN. AppleShare and network-independent
versions.

Other compatible C Tools:

ProC™ source code application generator.
Screen managers: C-scape™, Vermont
Views™, DataWindows™

No Royalties. That’s been our
policy since 1984, when db_VISTA
was first introduced. Save thou-
sands of dollars per installation!

SQL Support. Retrieve data
quickly with SQL-based db_QUERY.
Use it ad hoc or build it into appli-
cations. Report writer capabilities
included.

db_VISTA III Puts You in
Some Fast Company.
Thousands of C programmers in
over 50 countries worldwide use
db_VISTA 1Il. At companies with
names like APPLE, ARCO, AT&T,
Citicorp, EDS, Federal Express,
Proctor & Gamble, Hewlett Packard,
IBM, NASA...

Call for Screaming-Fast
Answers. You don't have to wait
for database performance this good.
Call our toll-free number for more
information and quick response to
any questions you have concerning
db_VISTA III. And ask about
consulting, training and
development services available to
Raima customers.

Call 1-800-db_RAIMA
(That's 1-800-327-2462)

RAIMA®

CORPORATION

BY59

Texas: (214) 231-3131

International: U.K.: (0992) 500919  Germany: 07127/5244  Switzerland: (01)725 04 10 France: (147 7277 77 Benelux: (0215947 758 Sweden: (013)124780
Ttaly: (011) 8124040 - (045) 584711 Denmark (02) 887249 Norway (02) 448855 Australia: (02) 959 5122 Japan: (03) 473-7432 Taiwan: (02) 511-3277 © 1989
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CMO..Your Nationwide Source

New Image Technology Boca Research
MacScan Pro Sheetteed  $1399 TopHat 128K Expansion $129
MacScan Pro Flatbed 1789 BocaRam/AT 0-4MB Board 149
Practical Peripherals Boca Mulul-GA 189
Mac 2400 Stand Alone 239 DCA
Shiva Irma 2 3278 Board 729
NetModem V2400 +29
MONITORS i
» 1
Amdek
Video 210 Amber 85
Video 410 TTL Monochrome 145 ‘
Video 432 VGA Monochrome 169 . :
Color 732 VGA Colar 399 [ogical Cannestion
Cornerstone g -
SinglePage Display 899
Magnavox
speed 7BM623 12" TTL Amber 89
o Intel soss“ I:gat;)fi\\c‘zm ‘;mox cysmi 14" ngmp'R(iB 2+3
L et o St o
o 360K HIOPRY e Controller JoMOe2 11, von Dy 40 5th GENERATION
o Floppy Disk ;)“w_“h Battery Backup NEC082 oA Display 3 Logical Connection
k Calendar 5
y (‘:‘5‘6“:\,;‘ power Supply JC-1403 Multisync 11A 520 —_—
3 .
: W-Basic Packard Bell E d
0 HEies &hGl front Storage Slots PB-1272 12" TTL. Mono 79 3,l\"‘le\l3n 5251 Local Lmulat. 069
o 4 Hall ”fs'r»’»,lchabh_ Keyboard PB-1472 14" TTL 132 Col. 109 | Everex
-y Swi S N THTY
o 102-Key SWREIL Gapter PB-1422EG 14" HiRes EGA 359 | \(i () AT par/ser 50
3-in-One Ram 3000 Deluxe 0-3MB Bd. 89
MONITOR 3 Micro Enhancer EGA 169
o 147 Co\or.RGl - Hercules
o Tilt & Swivel Basg Graphics Card Plus 179
e 80 x 25 Display " Intel
-n Text Swuc M PRICE AboveBoard 2 Plus w'OK 319
* Gree SYSTE AboveBoard PS/280 w/512K 419
AboveBoard Plus w/512K +29
AboveBoard Plus 1/0 512K 579
_ Inboard 386/PC 80380 CPU 589
- -¥| ! i} s 8087 1BM PC/XT CoP 95
i Sub-Logic Corp. 80287-8 IBM X1 8MHiz CoP 219
Flight Si 1; 1 Q 80387-16 16Mliz 80386 399
ght Simulator 11 $3 .
AMIGA i WordPerfect Corp. l()":l‘)“dA Tech\ngl:gy 20
- — WordPerlec ) roDesigner V 2t
Aegis Development oo N ImLEZOIDI R 27
Palette EGA Plus Paradise
T NTOSH
D"N Plus 2000 . $159 = i) o, - *2199 AutoSwitch EGA 480 Adpt.  Call
Lights, Camera, Action 52 Video 7
V!dt‘l)\(‘;lp(‘ 3D 139 Olympia Seiko Instruments Vega VGA Adapter 285
Cimemaware SO IDOCES 2891 CM-1430 14 VGA 629 | FastWrite Video Adapter 349
IV Sports 32 Seikosha , Taxan
Electronic Arts SP-1000AP Mac 239 119 12" Composite Amber STORAGE DEVICES
Deluxe Pant 1 89 Everex Mono 89 ‘.
Iilmlo !.lh 99 EMAC 20 Deluxe 20MB 595 770+ MultiVision Display 499 .
Epyx Software EMAC 60T 60MB Backup 895 Wyse Terminals American Power
XJ-500 Joystick 15 PCPC WY-30. 50, 60 Call 450AT + UPS Backup +39
Gold Disk Software +5MB SCSI Hard Drive 999 Zenith ATD-ZuckerBoard
PrOfFSSioll;lI Draw 139 Cornerstone ‘ ZEM-1490 14" VGA Analog 619 Tandy 30MB HardCard +79
Lattice SinglePage Display St 759 Everex
Lattice € 50 189 | DualPage Display SE 1259 M Floppy Stream 40 40MB Int. 359
Micro Systems Int. Magnavox Excel Stream 40T 40MB Int. 529
Raw Copy V13 +4 9CMOB0 14" VGA Display 519 ATD-ZuckerBoard Miniscribe
Micro Systems Software RasterOps Color }‘;.:“eéar;r 79 8425 20MB 32" 40Mscc 259
The Works Platinum 189 1948S Trinitron 3395 8 . Granhic i R 3650 40MB 5% 61Mscc 349
Monochrome Graphics Adpt. 79 .
New Tek Inc. Sigma Designs AST 6085 70MB 54" 28Msec 590
I)?g?‘\’ivf\\' Gold 149 I’;lgc\’ivf'w SE 849 Six Pak Plus Board 19 Mounlain Computer
Digi-Paint 39 1 LaserView I 1899 VGA Plus Adapter 389 ID-4340 +OMB Int. Tape 319
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For Quality Computer Products.

Mountain Computer

TD-8000 BOMB Ext Tape  $445

Plus Development

20MB HardCard 549

Seagate

§1-225 20MB w cont 249

ST-238 30MB w/cont 279

Sysgen

Bridge-File 5% External 249

Smartlmage 60MB Internal 479

QIC-File GOMB External 599

Omni Board Controller 79
COMPUTERS :

Amstrad

PPC-640 Portable 849

AST

Premium 286 Model 80 1459

Compaq

Deskpro & Portable 286 386 Call
NEC

Muitimate Laptops Call
PC-TOO
040K 10Mbiz 8088 Desktop 699

512K 12MHz 80286 Desktop 999
Sysgen
ProSystem 12MHz w/40MB 1999
Toshiba

11000 8088 laptop 789
T1200 Floppy 'trdD Lptp Call
Zenith

80280 386 Desktops Call

SuperSport 20MB w/Modem 1999

ZENITH
SuperSport 20MB
w Modem *1999

Anchor
6480 C647128 1200 Baud 99
520 S1520, 1040 1200 Baud 129

2400 Baud External 169
Atari

NXMM301 XT/XE 300 Baud 44
SX-212 ST Modem 89
Avatex

1200 HC Ixternal 99
2400 Baud External 179
Everex

Evercom 12 1200 Baud Int 79
Evercom 24 2400 Internal 149
Evercom 24E+4 2400 Bd. Ext. 199
Hayes

SmartModem 1200 Baud 289

SmartModem 2400 Baud 429
Intel

24008 Classic Internal 249
Murata

M1200 tacsimile 779
Panasonic

FX-89 Fax Board 699

Circle 62 on Reader Service Card

This Month’s Featured Product:

EPSON FX-1050
264 CPS, 132 Column

445

FX-505 Hi-Res Scanner $1049
Practical Peripherals

1200 Baud Internal 69
1200 Baud Stand Alone 109
2400 Baud Stand Alone 189
2400 Baud Internal 159

ANCHOR
2400 Baud Lightning
fi *109

Sharp

FO-220 Facsimile Machine
Supra

2400AT 2400 Baud Atari 169
The Complete PC

Compiete FaxBoard 4800 269
Complete Answering Machine 249

999

Alps

ASP-1000 9-Pin Flatbed 189
Allegro 24 24-Pin Flatbed 349
Brother

M-1709 240cps. 132 Col. 389

MI7241 24-Wire, 132 Col. 569
HR-20 20cps Daisywheel 359
HR-40 40c¢ps Daisywheel 599
Epson

LX-800 180cps. 132 Col. 165

FX-850 264cps, 80 Col Call
1Q-500 180cps, 24-Wire 279
LQ-850 330c¢ps, 24-Wire Call
LQ-950 264cps, 24-Wire Call
1.Q-1050 330cps, 132 Col.  Call
Hewlett-Packard

2225 Thinkjet 339

NEC
P2200 Pinwriter 24-Wire 349

P5200 Pinwriter 265¢ps 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 280cps. 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

MS-DOS SOFTWARE

New

Ashton-Tate

dBase 1V 179
MultiMate Advantage 11 289
Borland

Paradox R-Databasc 439
Quattro 149
Central Point

PC Tools Deiuxe 19
DAC Software

DAC-EASY Accounting 59
5th Generation

FastBack Plus 99
Fox Software

Fox Base + Development 199
IMSI

OptiMouse w/Dr. Halo IlI 79
Logictech

C7 Mouse w/Software 79
ScanMan Scanner 199

o (o

Lotus Development

Lotus 1-2-3 $299
MECA

Managing Your Money 119
Meridian Technology
CarbonCopy Plus 5.0 19
Microsoft

Serial or Buss Mouse 109
MSC

OmniMouse 19
Peter Norton

Advanced Utilities 79
Peachtree

Complete Accounting 169
Quarterdeck

DESQView 2.02 79
Server Technology

tasylLan Starter Kit 179
Software Publishing

Ist Choice 3.0 89
Ist Publisher 2.0 79
Professional Write 2.0 179
The Complete PC

HandScan For PC 179
Traveling Software

Lap-Link Plus 8+
WordPefect Corp.

WordPerfect 5.0 219
Xerox

Ventura Publishing 2.0 149

MICROPRO
Wordstar Pro 5.0
*199

Your Source for Hardware, Software & Peripherals

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 1o clear For
faster delivery. use your credit card or send cashier's check

MmMC

MICRAOCOMPUTER
MARKETING COUNCIL

or bank money order Credit cards are not charged until we ship Pennsylvanu
and Maryland residents add appropriate sales tax All rncrs are US A prices and
1

are subject 1o change All items are subject to availabi

ty Defective sottware will

be replaced with the same item only Hardware will be replaced or repaired at our
discretion within the terms and hmuts of the manulacturer's warranty We cannot
guarantee compatibility All sales are final and returned shipments are subject 0
a restocking fee. We are not responsible for typographic or photographic errors
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Think small in a big way

When you think multiuser/multitasking,
think Concurrent™ DOS 386, the bi
name in small systems from Digita?
Research; architects of the first standard
operating system for personal compu-
ters. Now, Concurrent DOS 386 allows
multiple users to share peripherals, files
and applications, using serial terminal
workstations linked by RS-232 cables

to the system. It's fast, reliable and
economical.

The big news today is small systems

Concurrent DOS 386 meets the increas-
ing demands placed on small systems by
supporting multiple DOS programs on
botﬁ the system console and attached
terminals. You can run popular pro-
grams such as Lotus® 1:2-37 dBase” Ill,
WordPerfect® and many more, with full
math coprocessor support. The system
runs up to 255 tasks simultaneously, with
full intertask communications and byte-
level record, file and device locking.

For people who hate waiting in line

Concurrent DOS 386 brings you all the
remarkable speed and power of the
Intel® 80386 processor. A prioritized pre-
emptive scheduler allows task execution
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and intertask communication by several
users at near full processor speed while
letting some tasks “interrupt” others
according to the needs of each user.

A small system with a big memory

Concurrent DOS 386 gives you access
to four gigabytes of linear physical
memory. lts powerful memory paging
capab?ilty fully supports the Expanded
Memory Specification with no addi-
tional hardware or software.

Menus at a touch

Now you can create and customize
menus, while programmable function
keys let you condense complex com-
mands to a single keystroke. The file
manager runs standard operating
system functions, plus you have an
on-line help facility, text editor and
support for DOS-based device drivers.

Multiuser color graphics

Now with the introduction of the new-
est member of the Concurrent DOS
family, Concurrent DOS 386/Multiuser
Graphics Edition, your demands for
high-resolution EGA bit-mapped graph-
ics in the workstation environment can

DIGITALRESEARCH"

be met. Take advantage of advanced
technology allowing you to run popular
DOS-based graphics programs on indi-
vidual workstations as well as on the
system console without sacrificing system
performance. Ask us about this exciting
new version of Concurrent DOS 386.

All you have to remember
is Concurrent DOS 386

Concurrent DOS 386 from Digital
Research is the name to remember
when it comes to 386 technology. The
power and versatility of Concurrent
DOS 386 are giving a new meaning
to the word multiuser.

CALL DIGITAL RESEARCH AT
1-800-443-4200 AND ASK FOR OUR
CONCURRENT DOS PROGRAMMER
INFORMATION KIT.

CONCURRENT DOS 386:
SHARING THE SYSTEM AFFORDABLY

Digitol Reseorch ond the Digitol Reseorch logo ore registered
trademarks, ond Concurrent is o trademork of Digitol Reseorch Inc.
Other product nomes ore registered trodemorks or trodemorks of
their respective owners. Specificotions ore subject to chonge without
notice. Copyright e 1988, Digitol Reseorch Inc. All rights reserved.
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BOOK REVIEWS

Advanced OS/2

Programming
by Ray Duncan

Microsoft Press, Redmond,
WA: 1989, 781 pages, $24.95

Reviewed by G. Michael Vose

hen IBM tried to set the

microcomputer world
on fire with its new OS/2 oper-
ating system in the spring of
1987, it focused on OS/2’s
ability to run more than one
program at a time and on the
promise of huge RAM memo-
ries. A while later, the empha-
sis shifted to the graphical
user interface, the Presenta-
tion Manager, and its benefits
to a computing public crying
for application “ease of use.”

Early OS/2 programmers
learning version 1.0 were
stuck with writing so-called
kernel applications—pro-
grams that used an Applica-
tion Program Interface (API)
based solely on the OS/2 ker-
nel. The kernel is the part of
0OS/2 that manages memory,
files, timers, multitasking, in-
terprocess communications,
and, through device drivers,
hardware resources. Only
later did a Presentation Man-
ager API arrive that allowed
programmers to create appli-
cations in a graphical envi-
ronment.

Since then, programmers
have worked hard learning the
08/2 ropes. The 0S/2 world of
tomorrow will likely be peo-
pled with two classes of soft-
ware developer: the kernel ex-
pert and the Presentation
Manager guru. Each class will
create slightly different ap-
plications.

The kernel experts will
write utility programs, pro-
gram development tools, com-
munications programs, and
LAN management tools. The
Presentation Manager experts

will write paint/draw/illustra-
tor programs, desktop pub-
lishing systems, and spread-
sheets and database managers
richly endowed with features.

The kernel wizards will
eventually come to use Ad-
vanced OS/2 Programming as
their bible. This indispensable
guide to the inner workings of
the OS/2 kernel is the most im-
portant book on the subject to
date. Many of the program-

mers who are currently
wrapped up in the complex-
ities of the Presentation Man-
ager may ignore this book,
which is heavily sprinkled
with assembly language code
examples, in favor of volumes
containing C source code ex-
amples of Presentation Man-
ager programs. But every
0S/2 programmer will even-
tually turn to this book for its
lucid explanations of OS/2 es-

ALSO REVIEWED

Algorithmics: Theory and Practice

Operating Systems Design: The XINU Approach

A Visual Introduction to SQL

ILLUSTRATION: RICHARD STEADHAM © 1989

oterica, such as writing fil-
ters, device drivers, and de-
vice monitors.

Detailed Descriptions
The previously published
books on OS/2 programming
have provided a little more de-
tail with each succeeding
“generation.” The first wave
of books, including those by
Microsoft’s Gordon Letwin
and IBM’s Ed Iacobucci, out-
lined OS/2 design goals and
syntax details. The next wave,
which brought books by Mi-
chael Young and Dave Cor-
tesi, provided explanations of
0S/2 based on some real pro-
gramming experience. Ray
Duncan’s book provides yet
another increase in the level of
detail, all based on actual pro-
gramming experience with
0S/2. For example, Duncan’s
explanation of the use of the
VioPopUp/VioEndPopUp ser-
vices is twice as long as
Young’s in Programmer’s
Guide to OS/2. Duncan’s de-
scription warns against using
these services except for true
background processes. His
warning derives from the dra-
matic changes in screen mode
that these services make possi-
ble, which can trouble users.
The level of detail here goes
to the heart of kernel program-
ming. Duncan explains exact-
ly how an OS/2 program gets
loaded into the computer, and
his memory maps detail each
step of the process. He gives
full-syntax explanations of
each component of a module
definition file. He even ex-
plains the structure of file al-
location table (FAT) organiza-
tion for programmers who
might be coming to OS/2 with
no MS-DOS background.
There is also a section that ex-
plains the use of Microsoft’s
0S/2 programming tools, in-
cluding Macro Assembler
(MASM), C 5.1, LINK, the

continued
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Processing.

Free Handbooks.

Data Translation invites you to receive the 1988/89
Image Processing Handbook and the 1989 New
Products Handbook.

The Book

1988/89 Image Processing Handbook - featuring
full product information and 28 documentary
stories on image processing and array processing.

The Booklet

1989 New Products Handbook - supplement to our
1988/89 Image Processing Handbook provides new
product information, complete pricing and
documentary stories.

R.S.V.P. to receive an edition

1-800-221-6071

DATA TRANSLATION®

100 Locke Drive, Marlboro, MA 01752-1192 USA
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utilities Cref, Make, and
Bind, and the Library Man-
ager. This attention to detail
permeates every subject and
section of the book, including
the reference section (more on
this later).

These details matter to pro-
grammers. You can’t get too
excited about the fine points of
interprocess communication
if you can’t figure out how to
compile and link a program in
a new environment like OS/2.
Duncan never loses sight of
this reality; he provides the
compile and link syntax for
every sample program in the
book, either in the text itself or
in the example’s source code.

Programmer’s Book

Advanced OS/2 Programming
is definitely a programmer’s
book. The average user of
0S/2 won’t find the book use-
ful in his or her day-to-day
work with OS/2. The book’s
sections tackle programming
the user interfaces (keyboard
and mouse); programming
mass storage (file manage-
ment, disk internals, and vol-
umes and directories); ad-
vanced OS/2 techniques (e.g.,
memory management, multi-
tasking, interprocess commu-
nications, and I/O privilege
level segments); and custom-
izing OS/2 (filters, device
drivers and monitors, and dy-
namic link libraries).

Pulling together more than
two years of experience with
08/2, Ray Duncan wrote Ad-
vanced OS/2 Programming
from a unique perspective: As
an acknowledged expert on
MS-DOS, having written Ad-
vanced MS-DOS Program-
ming and edited the massive
MS-DOS Encyclopedia, Dun-
can explains and evaluates
many of OS/2’s capabilities
from an MS-DOS program-
mer’s slant. He describes
tasks that an MS-DOS pro-
grammer would perform and
explains why some MS-DOS
programming techniques
work while others do not. For
example, in the chapter on file
management, Duncan ex-
plains why the MS-DOS tech-
nique of forcing a disk update

by closing and reopening a file
handle, or by making a copy of
the handle and then closing it,
is both inefficient and unnec-
essary in OS/2.

But this MS-DOS insider’s
view of OS/2 is only one of the
book’s interesting features.
Duncan even talks about how
0OS/2 calls affect high-level
language program portability.
C programs that make direct
calls to API services for file
management instead of using
C run-time library calls will
be faster and more compact
but less portable. By defini-
tion, a kernel application is
likely to be less portable than a
Presentation Manager pro-
gram. The various APIs being
written to put a Presentation
Manager face on Unix will
guarantee that developers who
want maximum portability
will write to the Presentation
Manager API. Nevertheless,
Duncan’s discussion of how
the use of certain kernel API
functions make C code less
portable was instructive.

Programmers will also ap-
preciate the many programex-
amples in this book. All the
sample code is offered in as-
sembly language, with dupli-
cate C source code for about a
third of the programs. The
listings are often nifty utilities
that you can use to perform
some meaningful task under
0S/2: A Whereis utility
searches a hard disk to find the
location of a file; a Snap utility
uses a device monitor to eaves-
drop on the keyboard for a key
sequence that tells the pro-
gram to take a ‘““snapshot” of
the current screen and store it
inadisk file; and a Dump util-
ity displays the hexadecimal
values of a section of memory.
All the code in the book is
available on disk from Micro-
soft Press at additional cost.

There’s even some humor
here. For example, in one
sample program designed to
read mouse events and display
the mouse position, the pro-
gram terminates by displaying
the words Have a Mice Day. In
the reference guide, one of the
mouse API services defines

continued
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One of the nearly identi- 8§
cal samples you see above was
printed with the HP Laserjet
Series II. The other is from the
Mannesmann Tally* MT905.
Both are reprinted here exactly
as they came out of the printers.

But what might surprise
you is the rather dramatic differ-
ence in the manufacturers’
suggested retail prices.

The Mannesmann Tally
laser is $700 less. Yet it offers
the same high quality output,
lowers operating costs 25 per-
cent, and prints at six pages
per minute.

The MT905 comes with
the same resident type fonts as
HP, accepts standard HP font
cartridges, and lets you choose
optional memory upgrades from
one to four megabytes.
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MT905 Specifications

® Technology: scanning laser.

® Print Speed: 6-pages per minute.

8 Resolution: 300 x 300 dpi.

® Emulations: HP Series-II. [optional
emulations: Epson.’ IBM* Proprinter, &
Diablo 630.]

® Standard [/Os: Serial & parallel.

® Memory: 512K. [upgrades: 1,2, &
4 megabytes. ]

® Typefaces: Courier medium & bold,
line printer, accepts standard HP font
cartridges or any downloadable font in
HP-format, 6-resident fonts + 2 font
cartridge slots.

® Paper Handling: 250-sheet input &
output bins. Manual feed handles single
sheets, envelopes, transparencies,
and labels.

8 Workload: 4,000 pages-per-month.

® Suggested Retail: $1,995.

Bostwick Parker Co.
New Product Sales Projections

talba

GAN YOU SPOT
RENGE?

Morgan Stecnman & Tuininga

®~-XC %0 momzorcx

For more convenient
paper handling, the universal
paper cassette holds letter, legal,

and international sizes, plus up

to 15 standard envelopes. You
can choose face-down output to
keep long documents in the right
order. And the manual feed lets
you print labels or transparencies.

So any way you figure,
the answer still comes up the
same. The Mannesmann Tally
laser looks perfect. And so does
the price.

For the name of your
nearest dealer, call the toll-free
number listed below.

MANNESMANN
TALLY

1-800-843-1341

Ext. 334

Epson and IBM are registered trademarks
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{not drivers)
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sophisticated sottware
installation advice

U

provide the highest level of
protection available

THE KEY

The KEY provides ettective software
protection while insuring customer
satisfaction. The KEY is a random
response device which is designed
for identically reproduced software
packages.

SOFTWARE PROTECTION KEYs By PROTECH

physically unique hardware KEYs

THE MEMORY KEY

The MEMORY KEY is a programmable
software protection device. Each
byte of memory can be addressed
in groups or individually. Possible
applications for the MEMORY KEY
include:

modular package control
serialization

customization

access control to PCs

demo control

software leasing

updating modules in the tieid
any “counter” operation

For a demonstration package of
additional information, please write

el 4.800-843-0413

voduuoou

EFDer T ELEE mankerive. inc
4905 Pine Cone Drive + Building 10
Durham, North Carolina 27707

(949) 490-4970  FAX (949) 490-4974

WE HAVE THE KEY

TO SOFTWARE COPY PROTECTION
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MultiBoot

“...Bolt Systems has come ou! with a program
that does away with the dual-boot problem. And
at $49, MultiBoot will be an essential utility for any
OS/2 user . ...

MultiBoot is simple, foolproof, and it works flawlessly.
It's an example of a much-needed utility that fills

a niche, a niche that will widen as more users take up
0OS5/2. We recommend it.”

Not all DOS programs work in the OS/2 compatability box. MultiBoot
lets you install both systems in your computer. MultiBoot works with
DOS versions 3.0-4.01 up. And OS/2 versions 1.0 and 1..

TO ORDER:

Send $49.95* + $3.00 shipping
and handling (check or money
order) fo:

MultiBoot, Bolt Systems, Inc.
. 4340 East-West Highway
Bethesda, Maryland 20814

*Maryland residents add 5% sales tax.
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or call 1-301-656-7133.

FAX: 1-301-907-8736. and order
by Visa/Mastercard. Specify 3.5"
or 5.25" diskettes,

Ask about our volume discounts

A Product of Systoms, Inc.
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units of mouse movement as
“mickeys.”

A Unique Reference

Unlike the earlier book by
Gordon Letwin, Advanced
0S8/2 Programming seldom
waxes theoretical about OS/2.
Even when explaining why
0S/2 acts as it does under a
given set of circumstances,
Duncan’s explanations lean
more toward the practical. For
example, he warns you that
multiple threads within a pro-
cess can access the same file
by using its file handle and
cautions that this can cause
one thread toread or write data
to a different part of a file than
the thread expects. He goes on
to explain that OS/2 does not
protect threads from one an-
other or try to make serial re-
quests among threads; pro-
grammers must handle this
detail themselves. Later, in a
section on using semaphores,
he explains how you write
code to protect threads from
one another.

The reference section uses a
unique approach to presenting
the essential facts about each
API service. Icons, including
one that features acircle witha
diagonal line through it—an
international symbol for
“no”—superimposed over the
letters PM for Presentation
Manager, tell you at a glance if
a given API service works
with the Presentation Man-
ager, if it was added to version
1.10f 0S/2, if it can be called
from the I/O Privilege Level
(ring 2), if it is a Family API
service, or if the service is an
advanced Vio function de-
signed to work with the Pre-
sentation Manager.

In addition, the reference
section provides a complete
guide to the DosDevIOCt1 and
the DevHlp device functions
that are essential to writing de-
vice drivers. The appendixes
contain a complete description
of the OS/2 load module for-
mat—the so-called new EXE
format—including a listing of
the NEWEXE.H C headerfile
that defines the structure of
the OS/2 load module tables
and a description of module-

definition file syntax. A glos-
sary and a 20-page index
round out the references.

Highly Recommended
Duncan offers a wealth of in-
formation in this volume, and
he manages to pack it into a
very readable 495 pages of
main text. His writing style
evolved from his early days of
writing for computer maga-
zines, and it remains very easy
to take. His two-plus years of
experience with OS/2 make
him one of just a few people in
the world who have used OS/2
that long. The understanding
that he developed in those
years shows.

I don’t think the emphasis
being placed today on writing
Presentation Manager pro-
grams will diminish the im-
portance of solid references on
the OS/2 kernel. Likewise, it
will always be important to
write some programs in as-
sembly language to attain
maximum performance.

In these pages last July, I
recommended books by Gor-
don Letwin and Ed Iacobucci
forany OS/2 programmer’s li-
brary. Since then, I haven’t
seen a book I'd recommend
more than Advanced OS/2
Programming.

BRIEFLY NOTED

Algorithmics: Theory and
Practice by Gilles Brassard
and Paul Bratley, Prentice-
Hall, Englewood Cliffs, NJ:
1988, 361 pages, 342 (hard-
cover). In the 21 years that
have passed since the publica-
tion of volume 1 of Donald
Knuth’s immortal Art of Com-
puter Programming, the in-
depth analysis of algorithms
has progressed from an arcane
art taught in only a few com-
puter science departmentsto a
required part of any accred-
ited college computing curric-
ulum. Moreover, the develop-
ment and use of efficient
computer algorithms has dif-
fused outward from computer
science into areas as diverse as
quantitative management,

continued
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OKIDATA introduces a line
of PC modems that run so cool
they’re guaranteed for 5 years.

Our new 1200, 2400 and 2400 Plus PC modems are
built around a very simple fact: the cooler they run,
the longer they last.

That’s important in any modem, and it’s vital in the
case of an internal board. That’s why we engineered
a special chip that does the work of three ordinary
chips. It also generates less heat—and consumes 50%
less power—than the leading brand. Which is why we
back our modems twice as long as they do.

But reliability on the inside comes as no surprise when
the OKIDATA name is on the outside.

We have over a century of experience in telecommuni-
cations all over the world. And you’ll see it in everything
we make, from tank-tough printers to award-winning
PC modems to a full line of high-speed modem:s.

sl five oséars to our To see our new ‘‘cool machines’’ in person, visit your
rated our 2400 g'pg%oggm. OKIDATA dealer. Or call 1-800-OKIDATA for the name

of the dealer nearest you.
... gave our 2400 their
pc mnln coveted **Best Buy' title.

®
Registered Trademarks: OKIDATA, Oki America, Inc.,
Marque deposee de Oki America, Inc.

Trademarks: PC Digesi, National Software Testing an OKI AMERICA company
Laboratories, Inc.; PC World, PC World Communi- .
cations, Inc. We put business on paper.
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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,

MultiSynce 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

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, MultiSyne 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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IF YOU DESIGN ADD-IN BOARDS FOR THE NEW
IBM PS/2 SYSTEM YOU NEED OUR

MICROCHANNEL

4860 ©
INTERFACE CRIP

Just some of the Functions implemented:

Program. Option Select * 32 Bit Data Bus Contr.
Multi Device Arbitration * Channel Check Indicator
Memory and I/O Transfer contr. * Wait State Log.
16 Programmable Address Levels.

It comes in a 68 pin PLCC and is fabricated in 1.5u
CMOS,only consumes 150mW. You can replace 10
to 20 TTL devices, a board real estate saving of
20 to 65 sqcm. A reduction of board developement
time of some weeks is realistic. Only requires 2
additional 74L.S245 for 16 bit systems, or 4 for
32 bit systems. The chip costs US$ 15,- in
quantities of 5000 and is available now.

EDC GmbH. Taunusstr.51

8 MUNICH 40 W. GERMANY

Tel.(89)3507076
Fax.(89)3596180
Tx. 5212599

Dealer inquiries invited

IBM,PS/2 and Micro-
channel are registered
trademarks of IBM

$2695 !
(Sugg. ret.
$2995)

A-D
$2295
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$2695) ‘

ECONOMICAL: $1000 less than other
farge format plotters without sacrificing
quality.

MULTIPLE MEDIA SIZES: As small as
84 x M or as large as 36 x 48. Eliminates
the need for a second plotter.
REPEATABILITY AND RESOLUTION:
.002 assures quality suitable for the most
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artwork.
SPEED: 10" per second assures excellent
drawing throughout.  *

DM/PLisa of Houston |
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Large Format Plotting

51695

C-D

$1695
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$2295)

Made in USA

VACUUM PAPER HOLD DOWN: Guarantees
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(415) 490-8380
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civil engineering, epidemiol-
ogy, banking and finance,
and cryptography—in short,
into every field in which com-
puters have become indispens-
able tools. Programmers to-
day, whether formally trained
or not, are expected to recog-
nize when and where code ef-
ficiency is crucial and to be
able to make an informed
choice as to the type of algo-
rithm to use.

Algorithmics: Theory and
Practice is an excellent self-
contained guide to the study of
efficient algorithms. Al-
though it was written as a col-
lege textbook (a purpose that it
will undoubtedly serve well),
the authors have put together a
collection of information that
includes almost every impor-
tant category of algorithm
that’s available to today’s
working professional pro-
grammers. Chapters on
greedy algorithms, divide-
and-conquer techniques, dy-
namic programming, graph
searches, probabilistic algo-
rithms, and domain transfor-
mations form the core of the
book. Practical information
on data structures, algorithm
specification, efficiency anal-
ysis, and computational com-
plexity round out the text,
along with an extensive
bibliography.

Algorithmics should be on
the shelves of programmers,
analysts, and data-processing
libraries, where it can take its
place as one of the most up-to-
date and well-written books in
its field. —Eric Bobinsky

Operating Systems Design:
The XINU Approach by
Douglas Comer and Timothy
Fossum, Prentice-Hall, Engle-
wood Cliffs, NJ: 1988, 502
pages, $46. XINU is a recur-
sive acronym that stands for
“XINU is not Unix.” PC-
XINU (the version described
in this book) is also not an op-
erating system in the same
sense as MS-DOS; that is, you
do not boot your computer in
the XINU environment. PC-
XINU exists as a library of
routines that you link into
whatever C program you in-

tend to run under PC-XINU.
When you execute the pro-
gram, PC-XINU then takes
over and functions indepen-
dently of MS-DOS (PC-XINU
routes all system-level calls
around DOS to the BIOS).
Within this framework, you
can experiment with the fun-
damentals of a multiprocess-
ing operating system: Your
program can “fork” multiple
concurrent processes; tasks
cancommunicate with one an-
other through semaphores and
message passing; and so on.

Operating Systems Design:
The XINU Approach is not an
overview text, so don’t look
here for analyses of how vari-
ous popular operating systems
handle issues of memory man-
agement, process scheduling,
and soon. This bookisrathera
discussion of how XINU tack-
les these problems and, in par-
ticular, how the PC version of
XINU is implemented.

Don’t get me wrong: I am
not belittling the book. You’ll
find plenty of good informa-
tion here. C source code is
peppered throughout, accom-
panied by clear explanations,
so novice and intermediate C
programmers can lift pro-
gramming techniques and tips
from the examples. Also, in
the process of describing PC-
XINU’s lowest-level hard-
ware routines (e.g., the disk
driver and the keyboard input
routine), this book offers
working examples for the IBM
PC assembly language pro-
grammer. | was particularly
pleased with the brief but use-
ful description of the disk and
video system interrupt calls. If
you’ve ever wondered how to
reroute interrupt vectors,
you’ll find working examples
here. And PC-XINU’s tech-
nique of using assembly lan-
guage only when necessary
provides guidance for writing
interrupt drivers in high-level
language, shepherded by
small, easy-to-understand as-
sembly routines.

As a nice plus, chapter 14
covers PC-XINU’s elemen-
tary window management sys-
tem (with the emphasis on

continued



NEW AVOCET C* FOR MICROCONTROLLERS-
A BREAKTHROUGH IN SPEED AND QUALITY.

Introducing Avocet C™ Fast, opti-
migzing cross-compilers that can cut
microcontroller development time in
half—without sacrificing code quality.

From concept to code
in a fraction of the time.

Programming in C lets you coneen-
trate on end results, not annoying
details—so you get more done, faster.
And rapid compilation takes the frustra-
tion out. But for microcontrollers, you
need more than speed. You need tight,
high-quality code.

That's why we spent two years
field-testing and perfecting Avocet C for
both speed and quality. We built in
three separate phases of optimization—
for object code tight enough for real
applications. And we integrated Avocet
C with an assembler package that’s
mature in its own right—not an after-
thought. So you can still work magic at
the bits-and-bytes level.

Avocet C saves you time in all
phases of development. Our run-time
library is extensive—no need to write
the routines yourself. You'll arrive at
bug-free code faster, thanks to LINT-like
type checking. And your program’s use-
ful life is extended, because you can
recompile for other target chips.

Testing is easier, too. Avocet C is
ANSI-standard—so you can test generic
parts of your program with host-
resident systems like Microsoft Quick-
C™ and Codeview™ And when you'e
ready for hardware-specific testing,
Avocet’s AVSIM Simulator/Debugger
tests microcontroller code right on
your PC.

An excellent value.

Just $895 buys Avocet C for your
favorite chip: Intel 8051 or 8096,
Hitachi 64180, or Zilog Z80—with more
to follow And Avocet C includes the lat-
est version of AVMAC-—Avocet’s super-
fast, professional assembly-language
development package. (If you'e already a
registered AVMAC owner, you can upgrade
to Avacet C for only $595.)

The AVSIM Full-Screen Display

AVOCET

SYSTEMS, INC?
THE SOURCE FOR QUALITY PERSONAL pP DEVELOPMENT TOOLS.
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Free Catalog

Call Toll-Free 800-448-8500*

For your free Avocet catalog—to order—or
for more information about Avocet C and
other Avocet products.

The best technology—
responsive, personal service.

Avocet offers a powerful, compre-
hensive approach to microcontroller
development.

Avocet development tools put the
most advanced technology at your
fingertips. The Avocet staff stands ready
to give you complete support—
including technical assistance—on a
moment’s notice. And we'll ship your
order in 48 hours or less.

Call 800-448-8500. Discover how
Avocet can speed up your next project.

Avocet Systems, Inc., 120 Union Street
PO. Box 490BP, Rockport, Maine 04856

*In Maine, or outside US,, call (207) 236-9055

TLX: 467210 Avocet Cl, FAX: (207) 236-6713

© 1988 Avocet Systems, Inc All rights reserved Quick-C and Codevaew are
trademarks of Microsoft Corp Logo and name Avocet are registered t:ademarks
of Avocet Systems, Inc
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KADAK’s
engineers bring
years of practical real-time

experlence to this mature

MULTI-TASKING SYSTEM
(version 2.0)
for the IBM® PC, PC/XT and PC/AT

Intertask message
passing

Dynamic operations:
- task create/delete
- task priorities

No royalties [ ]
I1BM PC DOS® support

C language support [
Preemptive scheduler

Time slicing available

® Source code of the - memory allocation
C interface and device | Event Manager
drivers is included @ Semaphore Manager

AMX86™ operates on any 8086/88, 80186/88, 80286 system.

Demo package s2sus KADAK Products Ltd.

Manual only $75 Us 206-1847 W. Broadway

AMXB6 system  $2195 US Vancouver, B.C., Canada
(shipping/handling extra)

V6J 1Y5
‘k Telephone: (604) 734-2796

. Also availabe for 8080, 280, 66000 M- Telex: 04-55670

Now you can obtain
complete cradle-to-grave
performance from your
personal computer CAD
system when performing
electronic packaging design.
From schematic capture to printed
circuit design, to 100% completion
autorouting capabilities, it’s all here. We
already offer the best selling PCB design
& software in the industry, and now you have one
2 reason you should be using PADS: Total Integration.
Call our Sales Hotline today to receive a free Integrated
Evaluation Package for the PADS-SUPERSTATION.

[
gg M In MA: (508) 486-8929
c

Outside MA: (800) 255-7814

Software, Inc.

119 Russell St
Littleton, MA 01460
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BOOK REVIEWS

‘“‘elementary”’). Given the
growing acceptance of win-
dows as primary components
of an operating system (ob-
serve the Macintosh Finder,
Sun’s SunView, and 0S/2’s
Presentation Manager), it’s
good to see a description of
windows in an operating-sys-
tem book.

For an additional $79.95,
Prentice-Hall will send you
PC disks containing all the
software that’s described in
the book. You’ll need either
Microsoft C with MASM and
LINK, or Turbo C. Appendix
2 is the PC-XINU program-
mer’s manual and includes
sample programs and com-
mand-line scripts for com-
piling, linking, and executing
a XINU application. This ap-
pendix also summarizes all
the XINU system calls.

My only real complaint
with the book is that there’s an
unusual amount of white space
throughout. In many places,
more than 75 percent of a page
has been left empty; this
seems to occur in the vicinity
of many of the longer list-
ings—perhaps it was a typeset-
ting problem.

The greatest strength of Op-
erating Systems Design: The
XINU Approach is that it of-
fers a working example of the
fruits of modular design and
aneye toward portability. Ver-
sions of XINU are now run-
ning on everything from the
PDP-11 to the Mac II to—of
course—the IBM PC. Work-
ing examples are always help-
ful, so if the operating-system
section of your library isheavy
on theory and needs some bal-
ancing on the application side,
look for Operating Systems
Design: The XINU Ap-
proach.—Rick Grehan

A Visual Introduction to
SQL byJ. Harvey Trimble Jr.
and David Chappell, John Wi-
ley & Sons, New York: 1989,
270 pages, $24.95. This book
is written for the nontechnical
user, but it is valuable to even
the seasoned user of relational
databases. Although there has
been a great deal of talk about
SQL (pronounced “sequel,”

the acronym for Structured
Query Language) in the past
few months, little has been
written about its use. SQL has
become the de facto standard
for interfacing application
programs with relational data-
base systems. Itis also becom-
ingthe widely used “quick and
dirty” method for users to re-
trieve data from database sys-
tems. SQL is found in dBASE
IV, Paradox, Informix, Ora-
cle, and most multiuser rela-
tional database systems.

A Visual Introduction to
SQOL is especially appealing to
those of us who are visually
oriented learners. Clear and
simple diagrams help to build
the reader’s understanding of
the many possibilities of SQL
queries. (Metaphor Computer
Systems in Mountain View,
California, originated the dia-
graming method.)

The authors use only a sin-
gle database made up of five
tables (data files) for all the
examples throughout the text.
They give numerous examples
of each concept as they build
the reader’s ability to retrieve
complex, multiple table joins
in a single line of SQL. One
line of SQL is equivalent to
dozens of lines of dBASE pro-
gramming.

Although the authors cover
the querying principles well,
they offer little more than cur-
sory treatment of database
construction and indexing.
They never mention the most
common Unix relational
DBMS, Informix, or the nu-
merous 4GL products.

A Visual Introduction to
SQL isa helpful text for under-
standing querying, but it is far
from a complete reference on
SQL.—Ben Smith m

CONTRIBUTORS

G. Michael Vose is a coeditor
of OS Report: News and Views
on 0S/2. Eric Bobinsky
works on computational plas-
ma physics at NASA’s Lewis
Research CenterinCleveland,
Ohio. Rick Grehan is direc-
tor of the BYTE Lab. Ben
Smith is a BYTE technical
editor.
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CHEMICAL YIELD AS A FUNCTIO
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Programmers Paradise offers an

386 PRODUCTS
86 ASM/LINK

WB6MAX

3B6MAX PROEESSIONAL
387BASIC

80386 UR/FORTH
F771-EM/ 32

High C 86

HTBasic 386

NDP C-386

NDP FORTRAN- 386
Professional Pascal 386

ASSEMBLY LANGUAGE
Advantage Disassembler
ASMFLOW

Incra

MS Macro Assembler
OPTASM

Sourcer w/ BIOS Source
Turbo Assembler/Debugger
Visible Computer: 80286

BASIC LANGUAGE
db/LIB

facelt

GraphPak Professional
MS BASIC/6.0

ProBas

ProBas Telecomm Toolkit
ProBas Toolkit

ProScreen

QuickBASIC
QuickComm

QuickPak Protessional
QuickPak Saentific
QuickWindows Advanced
SoftCode

Irue BASIC

Turbo Basic

C COMPILERS
AZTEC C Commercial
High ¢
Lattice C 3.4
Microsoft (
Quick(C 2.0
Turbo € 2.0
Turbo € 2.0 Protessional
WATCOM (
ZortechC +

w/ source

C CODE GENERATORS
DATABOSS Applic. Generator
Matrix Layout
PRO-(

w/ Workbench

C COMMUNICATIONS
HreakOut 11

C ASYNCH MANAGER
Essential Communications

LIST OURS
495 399
75 66
129 15
249 229
350 315
895 829
895 799
800 719
595 529
595 529
895 799
295 279
100 89
180 149
150 99
125 105
140 135
150 12
100 89
139 1221
99 90
149 127
295 199
135 125
75 70
9 94
99 94
9 69
139 19
1499 129
79 70
139 125
79 70
100 69
100 75
499 CALL
595 549
450 289
450 299
99 9
150 12
250 185
295 209
150 129
250 209
399 379
150 139
495 459
595 569
125 W49
175 137
185 121

Greenleat Comm Library
Greenleat ViewComm
Lattic e Communication Lib.

C LIBRARIES/UTILITIES
CTOOLS PLUS/5.0
C Utility Library
CxPERT
Greenleat Business Mathlib
Greenleaf Functions
Greendeat Superfundtions
Multi-
PCYACC
PC-lint
PtorCe
TimeSlicer
w/ source code
Turbo € FOOLS2.0
vLIB
WKS Library

C SCREENS/WINDOWS
C-Scape

w/Look & fFeel
C-Worthy w/ forms and source
Greenleaf DataWindows
Greenleaf Maketorm
HI-SCREIN XL
JAM
JYACC FORMAKER
Panel Plus
Vermont Views

w/ source code
Vitamin ¢

V(Screen
WINPRO?2

COBOL LANGUAGE
Micro Focus
COBOL 2w/ Toolset
COBOL/2 Toolset
Personal COBOL
MS COBOL
Realia COBOL
w/ RealMENU
RM/COBOL
RM/COBOL-85
RM/Screens
SCREENIO
XDB-COBOL (Realia)
XDB-COBOL (Microsoft/Focus)

DBASE DEVELOPMENT
CLARION

Clear

Clipper

dBASE 111 Plus

dBASE IV

dBASE IV Developer’s tdition
dBFasvDOS

dBUG

dGt

Flipper

FoxBASE +

FoxBASE + /386

LIST OURS
229 169
495 CALL
250 CALL
149 115
199 139
395 335
239 169
209 155
265 189
249 229
195 359

139 101
395 229
295 279

000 899

129 9

99 89
195 189
299 282
399 379
495 439
295 229
125 90
149 129
750 679
495 449
495 395
395 CALL
790 CALL
225 162
149 109
250 CALL

1800 1499
900 749
149 129
900 599
995 849

1145 979
950 799

1250 1059
395 349
400 375
395 359
595 509
695 589
200 169
695 439
695 399
795 485

1295 CALL

19 109
195 179
195 179
195 169
395 249
595 399

triendly finder
Genifer

Integrated Dev. | ibrary
Magic PC

Paradox 3.0

PC/kocus

Quicksilver

R&R

w/Clipper/FoxBASE module
R:Base for DOS
Serimage
SilverComm Library
Silver Paint Library
Sycero db
Tom Rettig’s Library
Ul Programmer 2

DEBUGGERS

386 DEBUG

Periscope 1/512K

Periscope 11110 MH 2

Periscope IV C
Sherlock

Sofiprobe H/TX

DOCUMENTATION
Clear + (C)

Easyflow

FLOW CHARTING 11 +
Source Print

Tree Diagrammer

EDITORS
BRIt

w/ dBRIEF
Epsilon
KEDIT
MKS VI
Multi-tdit
Norton Editor
PCEDT +
Pi tditor
SLICK Editor
SPLPC
VEDIT PLUS
Vq

FILE MANAGEMENT
Apex Database Library
Birieve
Btrieve/N
CBIRIE
C-Index tor MSC
C-Index for Turbo €
C-Index Plus
C-ISAM
«-tree

d-tree

r-tree

c-tree/r-tree

cQt
w/ PASS
dBC I
dBC 111 PLUS
db_FiLE
db RETRIEVE
Essential B-Tree
w/ source
FABS Plus
Network Version
Informix Products C
Netware SQL
pBase
Turbo Programmer/C
XDB-C
Xt
Xtrieve
Report Executive

FC7)RTRAN LANGUAGE
771

F771-EM/32

GRAELIB

Grafmatic
Gratmatic/Plotmatic
GRAFPLUS

Lahey Personal FORTRAN 77
MS FORTRAN

PLOTHI

PLOTHP

Plotmatic

Printmatic

RM/FORTRAN

SPINDRIFT Library
TEKMAR Graphics Library
WATEOR FORTRAN

GRAPHICS LIBRARIES
tesential Graphics
GraphiC

Graphics and Animation
GSS Graphic Dev. Toolkit
HALO ‘88

HALQ '88 for MS Devel.
PCX Programmer’s Toolkit
PCX /X

PCX Text

Turbo Geometry Library

LIST OURS
99 90
395 259
49 129
195 169
725 543
1295 778
599 369
150 129
199 179
725 529
129 119
189 159
100 90
695 669
100 80
595 CALL
195 145
795 675
1395 1255
ALl CALL
195 179
05 359
200 169
150 125
29 207
97 80
77 70
195 CALL
275 CALL
5 151
150 120
149 127
9 90
75 70
295 269
149 129
195 155
245 185
s 15
270 CALL
395 CALL
245 185
595 459
159 135
195 17
100 90
395 329
225 209
395 318
495 395
295 241
650 523
25 199
395 349
250 169
500 399
395 322
95 322
99 89
198 149
95 172
295 269
ALl CALL
595 489
149 135
549 449
395 359
795 599
595 459
149 109
477 429
895 829
175 159
135 119
240 219
50 45
95 89
450 299
175 159
175 159
135 119
135 19
595 499
149 135
195 169
375 337
299 229
395 322
100 89
595 509
325 229
595 399
25 115
99 90
99 90
150 135

LIST OURS
LINKERS/LIBRARIANS
{INK & LOCATE ¢ + 395 359
OPTLIB 49 45
OPTLINK 125 IS
Plink86plus 495 279
PolyLibrarian 1l 149 131
.Rilink 195 185
MODULA-2
LOGITECH Modula-2:
Compiler Pack 99 #1
Development System 249 199
TopSpeed Modula-2:
Compiler Kit 100 89
DOS 3-Pack 180 159
OBJECT-ORIENTED
PROGRAMMING
ACTOR 495 423
Language Extension | 99 95
C talk 150 137
C talk/Windows 450 399
Smalltalk/v 100 85
Communications 50 45
tGA/VGA Color Ext 50 45
Goodies #1, #2 or #3 50 45
Smalltalk/V 286 200 169
ZortechC + 4 150 129
w/ source 250 209
OPERATING SYSTEMS/
CONTROL PROGRAMS
Concurrent DOS 386 (3 users) 395 335
10-User System 495 419
DESQview 386 (w/ QEMM) 190 169
QIEMM 386 60 55
MS Windows/ 386 195 130
PC-MOS 386 (single user) 195 179
5 Users 595 539
VM/386 245 209
VM/386 Multi-user 895 759
0872 TOOLS
Btrieve for OS/2 595 455
Epsilon for OS2 195 151
Greenleaf DataWindows 395 309
G5S Dev. Toolkit for (3872 695 559
KEDIT for OS2 175 139
MKS MAKLE 249 219
MKS TOOLKIT 495 4319
MKS RCS 395 349
MKS VI 199 175
Modula OS2 349 279
NeWws/2 495 CALL
PCYACC/2 395 359
PolyAWK for (3572 199 159
Vitamin C (()S/2) 345 279

Vermont Views for OS2 All CALL
PASCAL LANGUAGE

B-tree Filer 125 99
DATABOSS 399 359
MS Pascal 300 189
Pascal ASYNCH MANAGLER 175 137
POWIER SCRLEN 129 99
Professional Pascal 595 549
Turbo Analyst 99 79

CLEAR ¢ for C

pre

List: $200
INCRA

semb

NEW RELEASES

A complete documentation and de-
bugging tool which instantly

uces real programmer’s tlow
charts, multi-level tree charts, for-
matted source listings, function
x-refs and function prototype files.
Ours: $169

A fully integrated professional as-
sembler development environment,
ine urimmlmg an INCREMENTAL as-
er. Go directly from editing the
program to debugging without hav-
ing to re-assemble or re-link. Compati
ble with Microsoft Macro Assembler
Environment also includes a syntax-

checking program editor, full screen
symbolic debugger, fast linker, multi-
base calculator, pop-up help screens
List: $180 Ours: $149

PROTEUS 4.0

Prototype/Demo System with com-
plete simulation capability, &
powerful Screen Painter, video
effects and custom sound. Exports
screens in the Form Definition Pro-
tocol supported by the leading
interface management systems, giv-
ing you a direct link from prototype
to tinal code

List: $149 Ours: $125
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Unbeatable Selection 1-800-445-7899

LIST OURS
. ) . '
JAM 1350 1219
This Month’s Special Offer! | 15 o .acee 55 7% | VERMONT VIEWS
FREE" Micro Focus COBOL/2 (386) 3500 2995 C heh q § §
' H Microport Svs. V 386 (comp.) 849 759 reate the human interface of your dreams.
With any purchase of software to- Microport Svs. \" AT (comp.) 649 549 Vermont Views offers an unparalleled set
tcaling Sl\(/) or more—‘VE‘DfIIT ]ri),lby Microsott FORTRAN 695 CALL of C interface building blocks that you can
ompuView, a powerful, flexible Microsoft Pascal 695 CALL combinein uniimited ways.
editor id;al for p;ogram develop- MKS Trl!ogg 119 105 Create menus in any sttlle you choose
ment and general purpose text PANEL PLU 795 675 i i
editing. 1U's fast, intuitive and fea- SCO 386 XENIX Sys V (comp.) 1495 1195 Scersc:g;blle vsrt:callr aDn(: horr:lzor:lally, png
tures undos, unlimited keystroke SCO Multiview (386) 495 399 Ay ere A alaleningormsican
macros, prtljlll-down menus, (éonlexl SCO XENIX System V (comp.) 1295 999 :e b'ggefl:hgln their d'SP/LaV by 'T‘dOV‘(”S and
sensitive help, automatic indent, ave scrollable regions. A mini word pro-
unlimited file size and much more! COMPUVIEW cessor can be attached to a field window
*(While supplies last) Vedit Jr. 29 CALL in a form or used as a pop-up note taker. Vermont
Vedit CALL CALL And Vermont Views’ modular construction ;
Vedit Plus 185 115 and thorough documentation make it easy Creative
LIST OURS tolearnand use.  List: $395 Ours: CALL Software
Torbo Pascal 5.0 50 12 MICROSOFT
Turbo Pascal 5.0 Professional 250 187 vi$ BASIC/6.0 A MICROSOFT QuickC 2.0
Ui o oo ey M5 cosoL 900 599 Microsoft QuickC Compiler 2.0 offers both
Turbo-Plus 5.0 00 80 mg EE;;TRAN 32(5) ;;3 technology enhancements to help program-
PROTOTYPING MS Mach 20 495 329 mers master C quickly and easily, and
( MS Macro Assembler 150 105 tremendous productivity benefits for the C
Dan Bricklin’s D P 11195 79 i
Gan r3u:5 in’s Demo Program s 1 MS Mouse, Bus or Serial programmer who prefees an integrated en-
s D :go ‘1‘;': wiPaintbrush, Mouse Menus 150 105 vironment. Version 2.0 contains an online
Proteus DY 1ae % Wflf,asv(i)AD — 2153 :2; I reference system, Microsoft QuickC Advisor,
Show Partner F/X 350 319 MgvoglrzuPrr(;‘):. Tooll:»r: o= 350 2;9 which uses hypertext technology to place a
MS Pascal 300 199 wealth of information and example C code at
REFERENCE GUIDES MS QuickBASIC 4.5 99 69 your fingertips. QuickC2.0 now features in-
Command Tips 90 80 MSQuickC2.0 99 69 cremental compilation and linking which
Norton Guides 100 75 MSwindows 99 69 dramatically improves compilation speed, and
Tom Rettig’s HELP 120 105 Mg\\‘mdov\s 386 195 130 a built-in, in-line assembler. You can edit
MS Windows Dev. kit 500 319 3 intih
compile assemble and debug C and in-line as-
il(‘)'gs’l;rltJTll.lTlES s T MS Word 450 WE5 sembly code without leaving the environment.
List: 899  Ours: $69
MS Sort 195 130 MORTICE KERN SYSTEMS
Opt-Tech Sort 149 105 \4eg AWK 99 89
Sortex 150 129 : NEW PERISCOPE IV HARDWARE-ASSISTED
MKS LEX: YACC 249 219 -
MKS MAKE 1499 135
JRACI'\(J(?LATORASn s MEg Rgss 189 169 DEBUGGER
as. ommercia MKS sQP 495 479 : :
Bas Pas (Commercial) 380 242 MKS Toolkit 199 179 || Periscope Model IV is the powerful new
BASTOC 495 399 MKS Trilogy 19 105 hardware-assisted debugger for 286 and
dBx TRANSLATOR 550 469 MKS VI 149 135 386 PCs running up to 25MHz with 0 wait
?ﬁg)CMULA.FORTRAN jig 1;3 states. Its specialty is helping vou find
2 PERISCOPE the bugs that sottware debuggers can’t
UTILITIES Periscope | 512K 795 675 find. It will show you exactly what's
TDIRTPIS 95 75 FPeriscopel Ok 545 489 g(f)hngbon in your svstem; save you days
Periscope I! 175 155 of debugging time; help you optimize
?:ACKJT A6 129120 periscope lin 145 129 your cogs; g}’ive you rea’l)-hme dpebugging
ommandPlus ) 80 70 periscope Il 1395 1255 A " )
w/ Programmer’s Toolkit 130 15 periccope i1l PLUS/512K 1995 1795 on a wide range of machines; help you
Copy 1! FC 40 35 periscope Il PLUS/OK 1745 i@ J| make your software more robust; and
COPY 11 PC Option Board 159139 periycope IV CALL CALL much more. With it vou get the full-
Disk Technician Advanced 190 159 f i -to- i
unction, easy-to-use Periscope PERIS E
D3 Tercin blus e 11 SOUTH MOUNTAIN software List: CALL Ours: CALL
ASTBACK Plus 189 142 ) ! )
HELP ME 99 90 (ESSENTIAL SOFTWARE)
hTohrormat 129,50 Breakoutll 125 99 VEDIT PLUS 3.0
MACE Utlities 99 gp S UuhvLibrary o Qll Nev VIDITPLUS 3.01s the ideal programmer's
i Essential B-Tree 99 89 ! / = prog
Magellan 139 CALL W' source 198 169 editor with stunning pertormance, speed and
mgrstgg(zlglv:\mander 123 ‘gz Essential Communications 185 149 versatility. New features include 1000 level
A Essential Graphics 299 249 undo, columnar blocks, true regular expres-
Norton Utilities 100 61 W source code 598 539 .
Norton Utlities, Advanced 150 101 o dent C 9% 89 AR O F'{l“'l"d‘\)(w" et
Pathminder 70 65 and context sensitive help. You also get
PC Fullback 70 59 Sc\:e:r?g::re Eocs 'gg lg; multiple file editing (any tile size), windows,
PC Tools Deluxe 80 70 / unlimited keystroke macros, total contigurability and the most powertul
vOP w/ source code 198 169 1 8 \ p
A ‘Tr B 138 1‘]: ) . macro programming language available. The new auiomatic compiler sup-
Vieols - cuxe 50 47 PROGRAMMER’S POLICIES portis highly flexible and comes ready to use
XENOCOPY-PC 80 70 ‘ ‘ ‘ 3 tor Microsoft, Borland and many other com- com V'
XTree 70 60 Zhone Orde7rSP £sT pilers and assemblers. List: $185 Ours: $115 puview
XTree Pro 129 1M ours 9 AM-7 PM EST. We accept
MasterCard, Visa, American Express.
VERSION CONTROL SYS. Include $4.00 per item for shipping ]
MKS RCS 189 161 and handling. All shipments by UPS [0 NY: 914-332-4548 Fax: 914-332-4021
R’Eg{ﬁé’,ﬁ%‘i’:ﬂe’ %33 ::::ﬁ ground. Rush service available. Customer Service: 914-332-0869 D e
Seid] Version Manager 300 269 Mail Orders International Orders: 914-332-4548 Call or _erte for
TUB 100 90 POs by mail or fax are welcome. Telex: 510-601-7602 Latest Free Catalog!
5 Please include phone number.
AP‘[!':,ESSI;,’?:NGUAGES 695 529 [International Service
C-ter 298 219 Phone number required with order.
lanus?,»\da C Pak 129 115 Call or fax for additional - - -
mulISP-87 Interpreter 300 219 information.
PC Scheme 95 79 Deal d .
PC FORTH 250 225 ealers and Corporate Accounts » /
;erls)onal siexx 150 129 Call for information. L/ nor TYPTIT Y
urbo Prolog 150 112 Unbeatable Prices O LA AAA U ] A
We'll match nationally advertised - T -
,’\(ELNJZEJ/ENIX SOFTWARE 995 99 Prices. (Subject to same terms and = .
Aspen Korn Shell 125 109 conditions.) L
Basmark QuickBASIC (386) 695 629 H
db -FILE cALL et Return Policy .
EDIX 275 222 30-day no-hassle return policy. Some
Epsilon 195 152 manufacturer’s products cannot be A Division of Voyager Software Corp
Informix Products CALL CALL returned once disk seals are broken. 55 South Broadway, Tarrytown, NY 10591

Circle 212 6n Reader Service Card



- E NOW YOUR SOFTWARE
e /' GAN TEST ITSELF.

our customers expect software that works.
All the time. The key to software quality is
exhaustive testing. It’s also an engineer’s
worst nightmare. But it doesn’t have to be.
Because now you can automate your 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,
callusat 1-800-283-5933. And put an end to your
worst nightmares. Automatically.

Circle 28 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 QA Training Limited, Cecily Hill Castie

12950 Sarawga Avgnue Cirencester, Gloucestershire, GL™ 2EF, England
Saratoga, California 95070 Phone: (0285) 5888




WHAT’S NEW

HP System
Supports X Windows

he Hewlett-Packard

9000 Model 340SRX
workstation offers three-di-
mensional graphics with 4-
MIPS performance on an
HP-UX (HP’s version of Unix
V) operating system. The
340SRX also supports X
Windows.

The brains of the 340SRX
are Motorola’s 68030 micro-
processor coupled with the
68882 FPU, both running at
16.7 MHz. It has 4 mega-
bytes of memory (expandable
to 16 megabytes).

Besides X Windows, com-
munications involves a built-in
RS-232C port and two gener-
al-purpose interface bus
(GPIB) ports, and you choose
either an AUI LAN interface
(for thick coaxial cabling) or
a ThinLAN interface (for thin
coaxial cabling). Supported
protocols include ARPA
Berkeley, TCP/IP, Ethernet
IEEE 802.3, and NFS.

Optional interfaces are
available for HP-IB and SCSI.

The system has a 16-inch
color monitor with 1280- by
1024-pixel resolution. There
are eight three-dimensional
frame-buffer planes (upgrad-
able to 24) and 256 display
colors (upgradable to 16.7
million). The system also in-
cludes the Starbase Graphics
Library.

Price: $14,900.

Contact: Hewlett-Packard,
19310 Pruneridge Ave.,
Cupertino, CA 95014, (800)
752-0900.

Inquiry 1123.

HARDWARE

e SYSTEMS

The HP 9000 Model 340SRX does three-dimensional graphics,
X Windows, and LANs.

Dolch Ships 25-
MHz 80386 Portable

t the heart of the new

Dolch portable is a 25-
MHz, zero-wait-state micro-
processor that Dolch Computer
Systems claims is 32 percent
faster than the Compaq Porta-
ble 386.

The Dolch-P.A.C. (for
portable add-in computer)
measures 16 by 10 by 8
inches and weighs 20 pounds.

The key to system speed,
Dolch says, is a proprietary
64K -byte disk-cache buffer-
management system.

The standard configura-
tion includes a CGA display
(EGA optional), an 86-key
keyboard that’s detachable so
you can replace it with your
own keyboard, three open slots
(two full-length 16-bit and
one half-length 8-bit), 4 mega-
bytes of RAM, a 1.2-mega-
byte S ¥%-inch floppy disk

drive, and a SCSI port.
Price: $9495.

Contact: Dolch Computer
Systems, 2029 O’Toole Ave.,
San Jose, CA 95131, (408)
435-1881.

Inquiry 1125.

You Need This
“Virus-Proof” PC

he Immune System, a

DOS-based 80286 com-
puter, is designed for secu-
rity by one of the largest com-
puter security companies in
the nation.

Along with some things
you’d expect on a standard
clone, such as 1 megabyte of
RAM, a 1.2-megabyte 5%-
inch floppy disk drive, and a
40-megabyte hard disk drive,
there’s a *“virus-proof” fea-
ture that keeps unauthorized
.EXE and .COM files from
entering or running on the
system.

SEND US YOUR NEW PRODUCT RELEASE

We'd like to 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.

There’s also a modem
package that purports to secure
and encrypt real-time conver-
sations, as well as provide a
system-use audit trail, a sys-
tem-access audit trail, and
nearly 25 more security fea-
tures. American Computer Se-
curity Industries has even
gone so far as to secure the
clock so only specified users
can set or change the time.
Price: $2995.

Contact: American Com-
puter Security Industries, 122
Blue Hills Court, Nashville,
TN 37214, (615) 883-6741.
Inquiry 1126.

Personal Mainframe
for Your AT

H ow much number-
crunching is enough?
Opus Systems thinks there’s
plenty of room for improve-
ment over a standard AT
clone; in fact, the company
would like to lift the lid of
your machine and drop a new
computer inside.

The Personal Mainframe
Series 400 consists of a copro-
cessor board that contains a
Motorola 88000 RISC CPU
and 4 megabytes of RAM—
enough to run Unix, which
also comes with the system.

Opus is offering the Series
8000, which consists of a
Series 400 coprocessor inside
an Everex Step/286. The re-
sulting systems are rated at
35,000 Dhrystones and 17
MIPS, according to Opus.
Price: Series 400, $5000;
Series 8000, $9995.
Contact: Opus Systems,
20863 Stevens Creek Blvd.,
Bldg. 400, Cupertino, CA
95014, (408) 446-2110, or
Everex Systems, 48431 Mil-
mont Dr., Fremont, CA
94538, (415) 498-1111.
Inquiry 1124.

continued
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WHAT'S NEW

IBM Laser Printer
Speaks AppleTalk

B ig Blue has acknowl-
edged Apple Computer’s

dominance of the desktop
publishing business with the
addition of an AppleTalk port
to its PagePrinter laser printer.

In fact, the new IBM Page-
Printer II supports Adobe Post-
script, HP LaserJet, and IBM
ProPrinter emulation and has
parallel, serial, and Apple-
Talk connectors, making it
suitable for use with any per-
sonal computer system.

The 300-dpi PagePrinter I1
prints at 6 pages per minute.
Inside, it has an on-board 16-
MHz 68000 processor and 2
megabytes of RAM, expand-
able to 4 megabytes. Its prede-
cessor, the PagePrinter, fea-
tured a 10-MHz 68000
processor on an add-on
board, which used an expan-
sion slot in the host PC and
limited its use to IBM
PC-compatible computers.

The original PagePrinter
had only 13 fonts in ROM. The
new PagePrinter IT has 43

" Adobe PostScript fonts built
into ROM and can support an
additional 60 fonts with the
2-megabyte memory
expansion.

Price: $4999.

Contact: IBM, DRM, Dept.
122, 101 Paragon Dr., Mont-
vale, NJ 07645. For a dealer
near you, call (800) 426-7257,
ext. 122.

Inquiry 1128.

Exploit Your
NeXT’s DSP for
CD-Quality Sound

G et a jump on digital-sig-
nal-processing (DSP)
microchip technology with
the Digital Ears-I from Meta-
research. This peripheral
allows you and your NeXT
computer to enter and record
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PagePrinter Il supports most PCs and Macintoshes.

high-quality sounds on com-
pact disk. You can then incor-
porate them into programs, re-
ports, and applications.

It takes audio-line-level
signals (in stereo or mono) and
converts them to CD-format
digital information for pro-
cessing by your NeXT com-
puter's DSP. With two chan-
nels of stereo line input into
two channels of 16-bit, 44.1-
kHz digital information, you
and your NeXT computer can
create sound files with a sig-
nal-to-noise ratio of 90 deci-
bels and a channel cross-talk
rating (in stereo mode) of —85
dB at 10 kHz.

The package includes sam-
ple recordings and software
that allows you to create
sound files in the standard
NeXT format. Total har-
monic distortion is rated at
—90dB, A/D input voltage is
rated at &5 volts, and input
impedance is 100,000 ohms.

You might consider mak-
ing a low-cost digital recording
studio, developing voice and
speech analysis software, or
using the peripheral as a
high-frequency, high-resolu-
tion laboratory voltage-mea-
surement device.

Price: $825.

Contact: Metaresearch,

Inc., 516 Southeast Morrison,
Suite M-1, Portland, OR
97214, (503) 238-5728.
Inquiry 1129.

Replace Your
Keyboard
Inexpensively

M embrane-switching
technology is approach-
ing capacitance-switching
technology in keyboards for
IBM PCs, according to Key
Tronic Corp.

The Professional Series
MB 101 is rated at 30 million
life cycles per key switching.
Price: $89.

Contact: Key Tronic Corp.,
P.O. Box 14687, Spokane, WA
99214, (800) 262-6006; in
Washington, (509) 927-5515.
Inquiry 1130.

Erasable,
Optical Media
Greets Your Mac

F or your reading, writing,
and erasing whims, the
Jasmine DirectOptical disk
drive features removable 5 %-
inch cartridges with 297.6
megabytes of formatted storage
capacity per side.

The drives are based on a
Ricoh mechanism, with aver-
age seek times rated at 50
ms. Data transfer at the SCSI
port is 1.2 megabytes per
second.

Price: $4995.

Contact: Jasmine Technol-
ogies, Inc., 1740 Army St.,
San Francisco, CA 94124,
(800) 347-3228; in California,
(415)282-1111.

Inquiry 1131.

Scanner Matches
Typesetting
Resolution

he Hewlett Packard

9195A Image/OCR Desk-
top Scanner is an 8-bit, 256-
level gray-scale scanner.

Add some software from
third-party developers, and
Macintosh users can scan
documents and manipulate the
scanned images the way a
photographer *“custom prints”
a photograph, Hewlett Pack-
ard claims. While PC users
don’t have the Macintosh's
graphics capabilities, they can
use it for automatic scaling
and optical character
recognition.

Whatever the computer,
you can use either laser
printers with resolutions of
300 dpi by 300 dpi, or typeset-
ters. The 8-bit scanner
matches output resolution from
12 dpi to 1500 dpi in one-dot
increments.

DeskScan software for
your PC allows you to use the
ScanJet Plus as a simple copy
machine with a default resolu-
tion of 216 dpi.

Interactive scaling displays
the effects of size adjustments
to the image on your com-
puter screen. Scanned files are
stored and brought to PC ap-
plication software through file
formats including TIFF,
Microsoft Paint, GEM, PC
Paintbrush, and EPSF. Mac
users can run HP's Desk Gal-
lery Plus software with
image files stored in TIFF,
EPSF, MacPaint, PICT, and
the Clipboard.

Price: $1595; interfaces for
PCs, Macs, and PS/2s, $595
each; document feeder,
$595; OCR software, $595.
Contact: Hewlett-Packard
Co., 19310 Pruneridge Ave.,
Cupertino, CA 95014, (800)
752-0900.

Inquiry 1132.

continued




Ifyou 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

©) 1983 MathSol. Inc
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Your pad or ours!

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.

Reguires IBM PC® or compatible, 512KB RAM, graphics card.

1BM PC® International Business Machines Corporation.
MathCAD® MathSoft, Inc.

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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WHAT'S NEW

Accelerate Those
Model 50s and 60s

he Hummingbird 50/60

is a 20-MHz 80286-based
add-in board that boosts the
performance of your IBM PS/2
Models 50, 50 Z, and 60 up
to that of the 80386-based 20-
MHz Models 70 and 80. It
also includes 3270-emulator
software.

To install it, you use a spe-
cial *“chip-puller” tool to re-
move the 80286 from the
original motherboard. You
plug the adapter module into
the Hummingbird adapter
card, which you plug into the
Micro Channel slot.

Once your installation is
complete, you've got a zero-
wait-state, 20-MHz, CMOS
80286 chip and 32K bytes of
55-ns static RAM. The cache
is updated during direct-mem-
ory-access reads, and there's
a programmable cache for
adapter ROMs.

Manufacturer Polywell
claims the new system operates
exactly as before—with the
same support for the 80287
chip, for example.

For software that is depen-
dent on the slower clock speed,
the HiSpeed program is
available to temporarily disable
the cache. The 3270 emula-
tion works at all speeds.

Price: $995.

Contact: Polywell, Inc., 61C
Airport Blvd., South San Fran-
cisco, CA 94080, (415)
583-7222.

Inquiry 1133.

Scion Captures
No-Wait Redraw

he Scion Image Capture

Board for the PC and the
Image Capture Board II for
the Mac II both digitize and
display images at 30 frames
per second. There’s no wait for
redraw.

Both 8-bit cards allow 24-
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Polywell’s Hummingbird 50/60 revs up PS/2s.

bit capturing, cropping, and
centering of images for color
display. Images are bit-mapped
into 256 levels of gray, and
both cards can provide
halftones.

Input can be any National
Television System Committee
(NTSC) compatible video
source, and the cards save
images in TIFF format. Qut-
put resolution is 640 pixels
by 480 pixels.

Price: $1195.

Contact: Scion Corp., 3
North Main St., Walkersville,
MD 21793, (301) 845-4045.
Inquiry 1135.

Give Your PC a
SPARC

he SP-1 is a 20-MHz

SPARC-based coprocessor
system on an AT card. It
comes bundled with C and
FORTRAN compilers de-
rived from those used in Sun
Microsystems’ Sun-4
workstations.

The SPARC (Scalable Pro-
cessor Architecture) chip,
model CY7C601, is com-
bined with Texas Instruments’
TI8847 FPU and 8 mega-
bytes of interleaved DRAM.
Each SPARC chip has 136
32-bit registers, with eight
overlapping windows of 24
registers each. Manufacturer
Definicon Systems claims
12-MIPS performance.

Once installed, the copro-
cessor can access graphics
cards, serial and parallel
ports, A/D converters, disk
drives, and other peripherals
by using the 80286 or 80386
host CPU as an I/O
controller.

The included software
translates DOS commands into
the Unix-type format that the
Sun compilers expect. So you
get the DOS you’re familiar
with and the functionality
of working in a Sun
environment.

Price: $5495; with 8 mega-
bytes, $7495.

Contact: Definicon Systems,
Inc., 1100 Business Center
Cir., Newbury Park, CA
91320, (805) 499-0652.
Inquiry 1136.

Surface Mount
Allows Field
Upgrading

M atrox has introduced
three dimensions to its
AT graphics controller cards.

With the new PG-1281C,
you get two-dimensional
graphics and upgrade capa-
bilities through the SM-
1281C/F (shading-engine
module) for three-dimensional
graphics. This upgrade pro-
cess takes only 30 minutes,
Matrox claims.

Alternatively, you can buy
the SM-1281C and have three-
dimensional graphics auto-
matically, with the same per-
formance as with the two-
dimensional and three-

dimensional shading-engine
module.

The PG-1281C gives you
125,000 vectors per second
and 30,000 cps and can be
upgraded with the SM-
1281C/F for 80,000 three-di-
mensional vectors per second.
Matrox claims that you can
then generate up to 20,000
Gouraud-shaded polygons
per second for fast rendering
of shaded images.

Price: PG-1281C, $4995;
SM-1281C/F, $3995; SM-
1281C, $8495.

Contact: Matrox Electronics
Systems, Ltd., 1055 St-Regis
Blvd., Dorval, Quebec,
Canada H9P 2T4, (514)
685-2630.

Inquiry 1137,

I’m Not Going to
Pay a Lot for an
Acquisition Module

he ADAC 5500MF is a
low-cost data acquisition

module in a half-length AT
card. A counter/timer chip
provides it with three pro-
grammable timers, which
allow the S500MF to be used
in pulse-generation, timing,
and counting applications.

The 5500MF will accept
as many as eight analog inputs
multiplexed to a 12-bit A/D
converter. Hardware conver-
sion time is 40 s, and 25-
kHz throughputs can be
achieved. Each module has
16 lines of TTL-level I/0.

LabTech Acquire software
allows you to perform data ac-
quisition on four of the eight
analog inputs and one digital
input. Up to 50 samples per
second can be manipulated.
Price: $295.
Contact: ADAC Corp., 70
Tower Office Park, Woburn,
MA 01801, (800) 648-6589;
in Massachusetts, (617)
935-6668.
Inquiry 1138.

continued




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. .
Everything you need—all the tools—are included in this %gﬁf,igﬁbgﬁggﬁ ::122’ ig d%gg?::ﬁ;;?fﬁg‘;ﬁgf Award for

somLAND

em{itn})]r.lme{:;i $0 you nTver waste time stopping, starting, and Everyone who's fied the Tirbo Debugger agress. It wins te
switching between fools. , ) ur Z .

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
setwcen e e ok 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 Tur,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 o 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 if wins—and so do you.
Assembly language is all yours in one package. S-l- 0 P P | N G Pull out all the sto ps
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 T| 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 . 0 .
MASM is with itself. This is no ordinary Demo
® And the new source-level Turbo Debugger® that lets you Not one, not two, but 0
debug any size program. Turbo C Professional has it all. three different demos on TU Do % E
the same disk: Turbo C, PROF E
Turbo € 2.0 Turbo Assembler  Turbo Debugger Turbo Pascal,® and TURBO C
= Compiles over 16,000 ~ m Assemblesupto  ® Debug any size program Turbo Debugger_ We'll
w lyperox anine ep e e il Gobugong send you the demo disk
® Supports inline assembly ® Compatible with @ Set conditional breakpoints, and fact sheets with
s WSS B | tchmical informaton
® More than 450 library @ Assembles multiple expressions for $4.95. To order,
functions files m 386 ICE capabilities CALL (800) 345-2888 m L .

L)
Ext. 200
huo €, Turbo Pascal, Turbo Assemoier, and frbo Debugger are regisiered trademarks of Borland Internationai Copyright

©1989, Borland Irternational Inc. Al righl reserved  BI 1286
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War For This Im

o all those unlucky enough to be stuck
smack in the middle of the current spread-

sheet confusion, take heart.

There is, at last, a viable
alternative to war: revolution.

One that delivers even more
performance than you have
(ahem) been waiting for, but
without demanding expensive
new hardware or extensive
retraining, And without abruptly
cutting you off from any user
in your company, even those
on mainframes.

The name of the spreadsheet %

is SuperCalc*s.
And what it can do for you
is, frankly; quite revolutionary;

Let's begin at the end. Stand-alone quality is the way SuperCalc5 can
graphic capabilities have been built in.

Link just about everything in sight.

Oftering hundreds of presentation treatments
from word charts to three-dimensional bar,
pie, scatter, and polar graphs.

And with SuperCalc5, you
select fonts, lines, boxes, grids
and shading. All of which can
be used to produce the highest
quality customized reports.

Plus, SuperCalcS actually
makes productivity easier An
integrated Undo feature simply
reverses unwanted commands.
And a truly comprehensive
system of debugging highlights
costly errors and analyzes
macro logic.

Perhaps even
more impressive

link spreadsheets. Up t0 255 cucoes gt

come buack to bite you.

© 1989 Computer Associates International, Inc. 1240 McKay Dr. San Jose, €A 95131. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation Excel is a registered trademark of
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he Spre

be precise. Linking either in memory
or on disk, either pages of the same spread-
, sheet or inde-
pendent, either
SuperCalcS’s files
or Lotus®1-2-3°S.
Which brings
s e ysto the'L
word. SuperCalc5
not only reads
and writes Lotus®
1-2-3*files, it
totally coexists
with Lotus.
Letting you easily move 1-2-3 macros into
SuperCalc5 and back again. Even toggling
between menus is a snap for SuperCalc5.
But not for Excel’
Which now brings us to the “E” word.
Unlike Excel, SuperCalc5 runs on all BM®

Micresolt. IEM is a regstered trademark of tnwernational Business Machines.
Circle 61 on Reader Service Card
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Produce annual-repert quality cutput everyday

e
portant Update

compatible computers but also
takes full advantage of 286 and 386 machines
when you decide to make that transition.

And if all that isn't enough to make you
run out today and join the revolution, there’s
even more incentive.

Like our free demo disk offer through July
31, 1989 And our $100
upgrade offer for just
about any spreadsheet
you're using. Call 1-800-
531-5236.In Canada
call 1-800-663-6904.

Which finally brings us
to our admittedly biased
outlook for the much touted spreadsheet wat

With SuperCalc5, peace is at hand.

SUPERCALCS ==

OMPUTER

SSOCIATES

Software superior by design.
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WHAT'S NEW

Measurement
Control at Its Finest

he Universal Data Man-

ager is a general-purpose
data-acquisition and -control
system that’s run with your
80286 or 80386 machine. It
communicates through RS-
232C or IEEE-488 channels.

The measurement and con-
trol configuration of the UDM
can be any combination of
analog and digital I/O func-
tions. In the IEEE-488 bus
configuration, up to 15 units
can be connected to each
computer, with multiple com-
munications channels. Signal
extenders allow you to locate
the UDM some distance from
the computer.

Standard equipment on the
UDM includes several support
libraries (e.g., BIOS, IEEE-
488, and RS-232C) and high-
level Data Manager
commands.

You can manipulate 1/0 so
that it will acquire data auto-
matically at high speed until
the system’s internal data buf-
fers are filled. Then the com-
puter can perform data reduc-
tion and analysis. Data can
also be acquired or sent until a
particular pattern occurs.
Price: $860.

Contact: Development Asso-
ciates, 1520 South Lyon St.,
Santa Ana, CA 92705, (714)
835-9512.

Inquiry 1152,

Gray-Scale LCD
Projector for PCs
Includes Memory

he PC Viewer is an LCD

peripheral for an overhead
projector. It comes with 1
megabyte of static RAM for
storing computer-generated
presentation frames. It works
with IBM PCs and compat-
ibles that have CGA, EGA, and
VGA graphics capabilities, as
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The UDM controls RS-232C and IEEE-488 1/0.

well as with the Apple IT and
Macintosh computers.

With it, you don’t need the
computer when you make your
presentation—all you need is
the 12- by 12- by 2-inch PC
Viewer and an overhead pro-
jector. You simply plug the PC
Viewer into your computer,
bring up the screen you want to
store, and select the screen-
capture option using the pro-
jector’s remote controller.
Once you’ve stored the images,
you can leave the computer
behind.

PC Viewer is so small be-
cause it’s made of a heat-resis-
tant LCD material. It comes
with an electronic pointer and
an infrared hand-held remote
controller that can be used to
edit the timing and sequence
of the stored display frames.
Up to 100 frames can be
stored in the 1-megabyte mem-
ory space.

Price: Gray-scale, $2995;
blue/yellow display, $2695.
Contact: In Focus Systems,
Inc., 7649 Southwest Mohawk
St., Tualatin, OR 97062,
(503) 692-4968.

Inquiry 1153.

Plot Faster with
Your LaserJet

lotter in a Cartridge is a
complete emulation of
Hewlett-Packard’s 7475A
plotter, and it implements the
Hewlett-Packard Graphics
Language (HPGL) on an HP
LaserJet Series II printer.
Pacific Data claims that
Plotter in a Cartridge will plot
complex layouts, like circuit
boards, more than 10 times as
fast as PC-based HPGL
plotters.
Plotter in a Cartridge
plugs into the font cartridge
slot of the printer and is com-
patible with all the major
CAD, presentation graphics,

15—

and spreadsheet graphics soft-
ware. Features include vari-
able pan/line thicknesses,

x- and y-axis scaling, arc and
circle generation, plot rotation,
multiple fill and shading pat-
terns, and paper-sizing
capabilities.

Price: $395.

Contact: Pacific Data Prod-
ucts, 6404 Nancy Ridge Dr.,
San Diego, CA 92121, (619)
552-0880.

Inquiry 1154,

Server Provides
Network Access
to CD-ROM Drives

he Network-OS CD

Server allows multiuser
access of up to 14 CD-ROM
drives through Novell and
CBIS network operating
systems.

You can also use it to share
printers, disk drives, files, and
other resources. It is hard-
ware-independent as long as
your networking hardware is
NetBIOS-compatible.

The standard Network-OS
CD Server system includes one
drive in the tower-size file
server, which can read any
600-megabyte CD-ROM in-
formation in ISO 9660/High
Sierra format. It comes with
a display, a keyboard, and a
5'%-inch floppy disk drive,
and it has a SCSI port.

Its brain is a one-wait-state
12-MHz 80286 CPU with
640K bytes of RAM (upgrad-
able to 16K bytes).

The standard system
allows installation of up to
seven drives; an optional ex-
pansion chassis can have an ad-
ditional seven drives.

Price: $5250; Network-OS
software, $160 per node.
Contact: CBIS, Inc., 5875
Peachtree Industrial Blvd.,
Bldg. 100/170, Norcross, GA
30092, (404) 446-1332.
Inquiry 1155.

continued
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WHAT’S NEW

ADIC Guarantees
File Server Backup

he LANbacker 8000

guarantees data backup
from your IBM PC or com-
patible NetWare file server,
claims Advanced Digital In-
formation Corp. Information is
filed and documented by file
or session backup date.

Auto Execution Monitor
software lets you set up every-
thing in advance, and you
can daisy chain up to seven of
the dot-matrix-printer-size
units. Then you can sit back
and let the software and 3M-
designed DC-2000 data car-
tridges do their thing.

Price: With 60-megabyte
cartridges, $5995; with 120-
megabyte cartridges, $7995.
Contact: Advanced Digital
Information Corp., 14737
Northeast 87th St., P.O. Box
2996, Redmond, WA 98073,
(800) 336-1233; in Washing-
ton, (206) 881-8004.
Inquiry 1142,

Turn Your XT
into an X Windows
Workstation

C-Xview is a communi-

cations package from
Graphic Software Systems. It
works in XT compatibles that
are already connected on an
Ethernet.

Version 1.0 works only
with the Exelan 205T Ethernet
cards. Version 1.1 will work
with any FTP drivers currently
written for cards from 3Com,
InterLAN (formerly Micom-
InterLAN), Western Digital,
and others. Version 1.1 will
also support LIM/EMS 4.0.
Price: $295; version 1.1,
$320.

Contact: Graphic Software
Systems, Inc., 9590 Southwest
Gemini Dr., Beaverton, OR
97005, (503) 641-2200.
Inquiry 1144,
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Data cartridge backup on the LANbacker 8000.

IGOR Uploads,
IGOR Downloads

W ith accompanying file
transfer software, IGOR
can be preset to initiate and
perform as many as three host
sessions and as many as 12
file transfers between your PC
and your host. That includes
support for 3270 emulators.
IGOR comes either bun-
dled with a 3270 card or un-
bundled. It requires about
85K bytes of RAM on your
IBM PC or compatible. LAN
support is planned.
Price: $150 for software
alone; software and card,
$650.
Contact: Lazarus Data Prod-
ucts, 815 Manhattan Ave..
Manhattan Beach, CA
90266, (213) 318-6290.
Inquiry 1151.

Banyan Ships
Vines 3.1

anyan recently en-
hanced its network oper-
ating system, Vines, to sup-
port additional add-in cards
and a new developer’s
toolkit.
Vines 3.1 now supports

IBM’s 16-mbps Token Ring
interface cards, 3Com’s
3C603 cards, DOS 4.0 for
Vines clients, and Compaq’s
internal 135-megabyte tape
drives for 80386-based
systems.

An optional toolkit con-
tains a standard Unix System
V development environment
and a mail gateway to support
the integration of Banyan
Mail with other vendors’ mail
systems.

Price: Vines 3.1, $4995;
toolkit, $1995.

Contact: Banyan Systems,
Inc., 115 Flanders Rd., West-
boro, MA 01581, (508)
898-1000.

Inquiry 1143,

AppleTalk
File Server

he DirectServe system

acts as a file server for up
to 20 Macintoshes on an
AppleTalk network, something
that was previously available
only by using at least a Mac
Plus or by dedicating a per-
sonal computer.

One of the main advan-
tages, Jasmine claims, is
speed. With memory-caching
techniques, Jasmine estimates
a 20 percent to 40 percent in-
crease over using a Mac as the
server. And you’re still as-
sured of compatibility with the
AppleTalk Filing Protocol.

Each DirectServe is driven

by a 10-MHz zero-wait-state
68010 microprocessor. The
standard motherboard comes
with 1 megabyte of RAM and
can accommodate up to 32
users. Memory can be ex-
panded to 2 or 4 megabytes.
You’ll still need a hard
disk drive with a capacity of up
to 300 megabytes, depending
on your applications.
Price: $1299.
Contact: Jasmine Technol-
ogies, Inc., 1740 Army St.,
San Francisco, CA 94124,
(800) 347-3228; in California,
(415) 282-1111.
Inquiry 1141.

Server Supports 15
Simultaneous
Dial-Up Sessions

ovell is using Quarter-

deck’s multitasking,
multiwindowing DESQview
software in a product that will
provide improved remote-ac-
cess capabilities. It’s called the
NetWare Access Server.

To use it, you'll need
DESQview, the NetWare
Driver, and Novell wide-
area-network interface module
(WNIM Plus) boards on an
80386-based machine. You
and 15 colleagues on the road
or in remote offices can have
dial-up access to the Novell
LAN resources in the main of-
fice through a single dedi-
cated file server.

Each of the WNIM Plus
boards supports four simulta-
neous sessions. Since DESQ-
view supports 15 sessions,
you'll need four boards for
maximum dial-up support.
Price: Bundled with DESQ-
view, $1995; each WNIM Plus
board, $895.

Contact: Novell, Inc., 122
East 1700 S, Provo, UT
84601, (800) 453-1267; in
Utah, (801) 379-5900.
Inquiry 1140.

continued




ORACLE has led a revolution in PC
| relational database technology. More
power. More portability. More con-
| nectivity. More reasons
j < i than ever to make
i ORACLE your corporate
(4 standard database.

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 your 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

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-generation application develop-
ment environment.

*SQL*Menu® NEW! Flexible inter-
face builder for defining complex
menu systems.

unmodified on almost all workstations,

* 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 SQLx*Tutor, a nine-module
PC-based SQL instruction program
that sells by itself for $199.

Try ORAGLE for $199.

Our Trial Version is identical to
Professional ORACLE, but can't be
used in networked configurations
and allows a maximum user database
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-ORACLE1, ext.4931 today.

Copyright © 1989 by Oracle Corporation. ORACLE, SQLForms: SOL-Menu, SOL-Plus and SQL-Report are registered wademarks and Pro=C and

SQL*ReportWriter are trademarks of Oracle. Also trademarks: MS of Microsoft, 05/2 of 1BM

TRBA

‘Mnre power to the people.

Money-hack guarantee.

If you haven't tried ORACLE vyet,
now there’s even more reason to join
the SQL revolution. More tools. More
power. If ORACLE 5.1B doesn't
revolutionize the way-vou develop
PC database applications, return it
within 30 days for a full refund.

Call 1-800-ORACLE1 ext.4931,
or an ORACLE MasterVAR today.

Oracle Direct « 20 Davis Dr. » Belmont, CA 94002 I
1-800-ORACLE1, ext.4931

Since your 30-day money-back guarantee eliminates any risk I
on my part, please send me the software below. Enclosed is

my O check,or OJ VISA [J MasterCard [J AmEx credit
card authorization. Offer valid only in the USA

Please send [J 5.25" High Density or [ 3.5" disks.

| O Professional ORACLE for MS-DOS with frec |
ORACLE SQL+Tutor for $1299
(4 Professional ORACLE for MS-DOS Trial l
Version for $199.

(3 Professional ORACLE for 05/2

I for §1299. |

Professional QRACLE Requirements: MS.D0S — wzwsmo

I PC with MS-D0S V3 1+, hard disk, BAOKB of memory and 896K |
extended memory required. 2 SMB of extended memory recom.
mended (required for SQL *ReportWriter) 08/2— 80286/

| 80386 PC w/ 05/2 V1.0, hard disk, 3M8 memory. SOL*Report |
Writer not available for 05/2 and is replaced by SQL+Report®

O just send ORACLE SQL+Tutor for $199 L

| Mimmum Requiremants: 256K PC with hard disk. Color |
monitor suggested

I Subtotal '

Please add appropriate salestax. ...

| Total enclosed/authorized (U'SA only) |
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The first 25MHz

Micro Channel:
compatible

4

Iy

{
<

At ALR, we thrive on oppor-
tunities to beat our competi-
tors. Our 25MHz 80386®
based MicroFlex 7000 is no
exception.

Unmatched performance
Our proprietary "pre-fetch"
FlexCache™ design delivers
the most efficient form of
microcomputer processing.
By combining a true 64-bit
cache bus with 64-KB cache
memory, performance in-
creases 30% when compared
to other 32-bit computers.
And 64KB of high-speed
cache memory enables you to

:TI‘J

)

R -

 §.0 |
»
“ Frankie Avalon
& )

experience the fastest
throughput for sophisticated
applications. For those
seeking large storage capaci-
ties, the MicroFlex 7000 gives
the option of 120 or 300MB of
disk storage using high-
speed ESDI controllers with
1:1 interleave.

The most built-in features

The MicroFlex 7000 includes
our super VGA controller
with 800 X 600 graphics
resolution and the sleek
tower chassis offers the most
internal expansion capabili-
ties of any Micro Channel

FlexCache is a trademark of Advanced Logic Research, Inc. 80386 is a registered frademark of Intel
Corp. 1BM and Micro Channel are registered trademarks of International Business Machines Corp.
Shown with optional monitor. Prices and configurations subject to change without notice. Certified FCC
class A, for business use only. Copyright 1989 Advanced Logic Research
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Home of the World's First 386
Advanced Logic Research Inc

ALR's MicroFlex 7000

Now we're

making waves
with IBM®.

system available. Our one-
year warranty with unlim-
ited technical support and
On-site servicing available
from Intel® can't be beat.

So make some waves of your
own at the office with ALR's
MicroFlex 7000. For more
information and the name
and number of your local
authorized ALR

reseller, please call:

1-800-444-4ALR

Advanced Logic Research, Inc.
9401 Jeronimo, Irvine, CA 92718
(714) 581-6770 FAX:(714) 581-9240

For our Canadian office:
1-800-443-4CAN

For our UK office: 1-714-581-6770

For our Singapore-Asia/Pacific office:
(65) 258-1286 FAX: (65) 258-1285



Surfing was never
this fast!

Introducing ALR's FlexCache 25386Z

Kowabunga!

Hold on because ALR's
FlexCache 253867 is 25MHz
80386® raw power and
speed. Souped-up with 64Kb
of high-speed cache, this
powerhouse motherboard
is PC Magazine's 1988 win-
~ ner for Technical
5. Excellence. With
4y the standard features
= Of the entire Z-line
consisting of our
super VGA card
" with 800 X 600
graphics resolution, 1Mb of
main memory, 3 1/2" 1.44
PS/2® compatible floppy
drive and the award winning

=

PC Kwik® disk caching
utility, the FlexCache 253867
is ready to roll. Of course
you have the option of 40-or
120Mb of fixed disk ~ 4*
storage controlled by(
full-track data buffer- \‘)
ing with "look- ahead cache"
and 1:1 interleave. The Flex-
Cache 253867 is the first
25MHz small-footprint
system available right off the
showroom floor for as little
as $5200 dollars. No bargain-
ing required. Don't forget
about ALR's unprecedented
3-year warranty on the moth-
erboard or our full one-year

FlexCache is a trademark of Advanced Logic Research. Inc. 80386 and PS/2 are registered trademarks
of Intel Corp. PC Kwik is a registered trademark of Multisoft Corp. Shown with optional monitors. Certified
FCC Class A, for business use only. Prices and configurations subject to change without notice.Copyright

1989 Advanced Logic Research, Inc
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Home of the World's First 386
Advanced Logic Research Inc,

system factory warranty.
You can also get On-site
servicing from Intel. ALR
products are sold through an
international network of
authorized resellers.

Call today for the reseller
nearest you.

1-800-444-4ALR

Advanced Logic Research, Inc.
9401 Jeronimo, Irvine, CA 92718
(714) 581-6770 FAX:(714) 581-9240

For our Canadian office:
1-800-443-4CAN

For our UK office: 1-714-581-6770

For our Singapore-Asia/Pacific office:
(65) 258-1286 FAX: (65) 258-1285
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WHAT'S NEW

For the Integration
of Fax

hree new products help

you integrate fax services
through your LAN. Two use
intelligent machines, and one
is an extension of an E-mail
package.

he Facsimile Server
from Interpreter bundles a

Wyse 286 and a fax add-in
card from Brook Trout with
software groomed in the legal
market. Each unit includes 1
megabyte of RAM, a 20-
megabyte hard disk drive, a
1.2-megabyte S %-inch flop-
py disk drive, an Ethernet card
(in one of several slots), a
serial port, and a parallel port.

Two key features are auto-
matic (and confidential, if you
want) routing through the
network to the addressee, and
transparent conversion of text
to editable word processing or
spreadsheet formats.
Price: $5600.
Contact: Interpreter, Inc.,
11455 West 48th Ave., Wheat
Ridge, CO 80033, (800) 232-
4687; in Colorado, (303) 431-
8991.
Inquiry 1145.

W ith its first product,

called FaxPress, Cas-

telle took a proprietary ap-

proach to a fax server. This re-

duces not only the unit’s size

(to 3 by 11 by 12 inches) but

also its price. You forfeit

only the industry-standard bus.
Each FaxPress includes

two Motorola 68000 micropro-

cessors, one acting as the fax

processor and one acting as the

network processor. You get

1.5 megabytes of RAM, a

serial port, a parallel port,

and an Ethernet board.

Price: $3650.

Contact: Castelle, 2540 Mis-

sion College Blvd., Suite 102,

Santa Clara, CA 95054,

(408) 496-0474.

Inquiry 1146.
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FaxPress dedicates PC service on your NetWare network.

AXlink from cc:Mail

uses the Intel Connection
CoProcessor board. A single
workstation on your network
equipped with the board acts
as a fax gateway for an entire
local- or wide-area network
of cc:Mail users.

It’s an extension of the
cc:Mail software, so you're
notified when you have text
or graphics just as you are with
mail messages on cc:Mail.
It’s the same user interface.
And as with the other prod-
ucts, there are broadcast
capabilities and timed
capabilities.

Price: $995 per server.
Contact: cc:Mail, Inc., 385
Sherman Ave., Palo Alto, CA
94306, (415) 321-0430.
Inquiry 1147.

How V.22bis
Modems Are
Progressing

he 2400-series V.22bis

modems from Racal-
Vadic offer you 2400-bps
asynchronous transmission
over analog transmission
facilities.

Of course, you get the de

facto standard MNP-4 (and
lower) error control and

backward compatibility to 300-
bps modems. The modems

are available in an internal
half-height model, or as an
external peripheral for the XT,
AT, or PS/2s. There are also
some extras, like the ability

to store up to four telephone
numbers.

Price: $395.

Contact: Racal-Vadic. 1525
McCarthy Blvd., Milpitas, CA
95035, (800) 432-8008; in
California, (408)

432-8008.

Inquiry 1149.

Wide-Area
Network Solution
Greets PCs, etc.

0-NET TCP is a single-

network solution for
LANSs, terminal servers,
PCs, and microcomputer-to-
mainframe equipment.

With this TCP/IP soft-
ware, you’re transparently
connected from 10-Net's
LAN equipment to Digital
Communications Associates’
WAN equipment. All you see
is a common interface.

The package includes soft-
ware modules and utilities for
TCP/IP protocols, a file
transfer protocol (remote host
to PC and back), Telnet ter-
minal emulation (log-on to re-
mote host), and simple mail
transfer protocol.

Price: $395.

Contact: Digital Communi-
cations Associates, Inc., 1000
Alderman Dr., Alpharetta,
GA 30201, (404) 442-4000.
Inquiry 1150.

Frederick
Engineering
Shrinks a DACS

he uDACS, a miniature
version of a digital-access
cross-connect switch, con-
sists of a PC-compatible add-in
card and application
software.

DACSes have long been
used for switching as few as
128 “T1” telecommunica-
tions lines, with each T1 de-
fined as a stream of electrical
pulses at the telecommunica-
tions-standard 1.544-mbps
data rate. DACSes are priced at
a hefty $100,000 or more.

The uDACS lets your per-
sonal computer receive as
many as 16 telecommunica-
tions lines, each carrying in-
formation at the T1 rate.
Then it reroutes the lines with
its own transmitter. It can
also switch up to 384 lines at
the DSO rate of 64 kbps.

You manipulate the
uDACS either locally through
your PC or remotely on an
asynchronous terminal con-
nected through the RS-232C
ports.

Applications include digi-
tal hubbing, “broadcast”
cross-connect, channel drop
and insert, network manage-
ment, and facility data link.
Price: $20,000, including an
XT clone.

Contact: Frederick Engi-
neering, Inc., 10200 Old
Columbia Rd., Columbia,
MD 21046, (301) 290-9000.
Inquiry 1148.

continued




The End of
Plam Vanilla PC
Graphics

More Vibrant Colors and
Higher Resolution.

Any Way You Scoop it.

Now, Genoa dishes up more
ways to eliminate the monotony of
monochrome. Or the lifeless look
of low-res color. With a brilliant
line-up of IBM compatible graph-
ics cards, designed to please any
palate.

The creme dela creme in

ormance. For CAD and desk-
top publishing, get the ultimate in
high performance: SuperHGA™,
with an on-board graphics proces-
sor. It puts ultra hi-res images on
any IBM 8514-compatible display
with blazing speed. At 1024 x 768

resolution with 256 on-screen
colors from a palette of 16 million.
Your choice of flavors,
a la any mode. Genoa serves up a
full menu of SuperVGA™ and
SuperEGA cards. All of which
extend the IBM standards—with
VGA resolutions of up to 1024 x
768 in 16 colors in both non-
interlaced and interlaced modes,
and up to 800 x 600 in 256 colors.
The pint-size combo
package. For sparkling color and
monochrome graphics in one
economical half card, choose our
SuperSpectrum™. It’s 100% CGA,
MDA and Hercules compatible,
with double scanned CGA for
quality game images. Plus 132-
column text for full spreadsheets.

So if your graphics board is
producing nothing but “board-
dom,” go to your dealer today and
order some Genoan graphic ex-
citement. Call (408) 432-9090
today. Or write Genoa Systems
Corporation, 75 E. Trimble Rd.,
San Jose, CA 95131; FAX (408)
4340997, London 44-01-225-
3247; Taiwan 886-02-776-3933.

1BM is a tademark of IBM Corp. Hercules is 8 trademark of Hercules Technology.
SuperHGA, SuperVGA 16-bit Graphics Adapicr, SupecVGA, SuperEGA HiRes and Super-
Spectrum are trademarks of Genoa Systems Corp.

Circle 305 on Reader Service Card
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Genoan Value.
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WHAT'S NEW

C + + for Unix

G uidelines C + + is now
available for Unix V/386.
The C++ language is a
superset of C and is ANSIC
compatible. C++ supports
object-oriented programming
with features such as classes,
inheritance, member func-
tions, constructors and de-
structors, data hiding, and
data abstraction.

Guidelines C ++ for Unix
V/386 works with the standard
Unix C compiler and sup-
ports cross-translation with
DOS as the target system.
Price: $495.

Contact: Guidelines Soft-
ware, Inc., P.O. Box 749,
Orinda, CA 94563, (415)
254-9183.

Inquiry 1110.

Semantic
Checker for Mac
Programmers

rogramming in C on the

Mac is simplified with the
release of McCLint, a pro-
gramming tool in the C Pro-
grammer’s McTool Series
from MMC AD Systems.

McCLint (pronounced
Mic-See-Lint) semantically
analyzes either single or
multiple source listings in in-
teractive or batch fashion.

The program checks variable
types, conditional and as-
signment statement usage,
arithmetic operations in con-
ditional expressions, misplaced
semicolons, function argu-
ment passing, and variable
initialization.

McCLint automatically
constructs its own prototypes
for any C source code, the
company reports. The program
also incorporates options that
let you select the program’s

80 BYTE - MAY 1989

SOFTWARE »*

target system and the selec-
tive enabling/disabling of indi-
vidual and/or groups of
warning and error messages.

The program supports
Finder and MultiFinder. With
MultiFinder, the program
can analyze C source files in
the background while you
edit, compile, or perform other
tasks in the foreground.

The program also has an
editing and search system that
lets you create and modify C
source code. Editing features
include selection of tab sizes,
font type and sizes, automatic
highlighting of C keywords,
comments, functions, Macin-
tosh Toolbox calls, and
more. The search facility sup-
ports multiple file searches,
manual and automatic string
replacement, and an optional
Unix grep facility.

McCLint runs on any Mac
with System 4.2 or higher and
at least | megabyte of
memory.

Price: $99.95.

Contact: MMC AD Sys-
tems, Box 360845, Milpitas,
CA 95035, (408) 263-0781.
Inquiry 1108.

DOS Assembler
Upgraded

ersion 3.0 of the A86

Assembler includes sup-
port for linkable OBIJ files,
instruction sets for all proces-
sors in the 8086 family, as-
sembly-time floating-point-ex-
pression arithmetic, and
assembly language source file
libraries. The company also
reports that the process of con-
verting MASM source files
to A86 is now easier due to
more compatibility features
such as forward references to
variables.

AB86 is a shareware assem-
bler for MS-DOS computers,
written by Eric Isaacson.

A86 does not require all the
red-tape directives that other
assembers require, according
to the company. The pro-

PROGRAMMING

gram’s set of OBJ defaults are
compatible with most lan-
guages, so you can choose to
omit the MASM red-tape
directives.

Price: $50, includes source
file library tool.

Contact: Eric Isaacson Soft-
ware, 416 East University St.,
Bloomington, IN 47401,
(812) 339-1811.

Inquiry 1111.

Triple Dose
of Graphics

enus Microprogram-

ming’s trio of graphics
programs let you incorporate
graphics into your programs.

The PCX Programmer’s
Toolkit 3.5 offers over
45 routines to display, save,
and print PCX bit-mapped
graphics. Seven utility pro-
grams let you capture screens,
display images, manage
image libraries, and print
image files. You can also use
graphics from PC Paintbrush,
scanners, clip art, or cap-
tured screens. Version 3.5 adds
support for extended VGA
modes that can display up to
800 by 600 pixels in 256
colors.

The program PCX Text
lets you display text in graphics
mode. Routines let you ac-
cept user input, scale fonts,
and place text anywhere on
the screen. A font editor lets
you create your own text
styles. You can use up to 256
different text styles on the
screen at once, according to
Genus.

The special-effects pro-
gram, PCX F/X, lets you fade,
wipe, push, roll, slide, split,
crush, spiral, and explode your
graphics.

The three programs sup-

port all modes of CGA, EGA,
VGA, Hercules, and 8514/A
graphics adapters, according to
Genus. Linkable libraries are
provided for a variety of lan-
guages. To run any of the
three graphics programs, you
need an IBM PC with a
graphics card and DOS 2.0

or higher.

Price: Programmer’s Toolkit
3.5, $125; Text, $99; F/X,
$99.

Contact: Genus Micropro-
gramming, 11315 Meadow
Lake, Houston, TX 77077,
(800) 227-0918; in Texas,
(713) 771-4914.

Inquiry 1109.

Prototyping
in Pascal and C

P rotoGen lets you create
prototypes by entering
word processor-like com-
mands in an interactive envi-
ronment, according to Mac-
Culloch. The programming
tool lets you generate Turbo
Pascal, Turbo C, and Micro-
soft C prototypes and source
code with three kinds of
menus.

The program treats proto-
types as data and generates
object files in your target
language. You can make
changes to prototypes with a
WYSIWYG editor, and you
can import screens that
you've created with Dan Brick-
lin’s Demo program.

To run ProtoGen, you
need an IBM PC with 384K
bytes of RAM, DOS 2.1 or
higher, and a target compiler
for generating code. You
don’t need a compiler for pro-
totype generation.

Price: $79.99.

Contact: MacCulloch, Pry-
mak, Ltd., 1411 University
Ave. W, Windsor, Ontario,
N9B 1B8, Canada, (800) 336-
1166 or (800) 225-1166; in
Ontario, (519) 977-0903.
Inquiry 1112.

continued
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Announcing a big leap in mouse technology.

.. e

Fina//y a mouse with an extraordinary And it comes with a great selection of

body and a mind to match. MouseWare™ including Pop-Up DOS™— r X
1

- : -2-3™ D -
The Logitech Mouse is tuned to accelerate the ultimate DOS handler; the Mouse-2-5 N
your cursor across any screen with the

mere flick of a wrist. And slow it down on

shell; 35 menus for popular keyboard- l ﬂ [}.H G H
based applications; and unlimited !

arrival for pixel-point control. ARG LT

Its guaranteed to work with all IBM For your nearest dealer,
L call Logitech at:
. personal computer applications.  goo.331.7717

In California:
800-552-8885

In Europe:
+ +41-21-869-96-56
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COMPAQ DESKPRO 3865

COMPAQ PORTABLE 386

The Compaq 386 line
Think of it as a buffet

controllers, it's one of
the most flexible personal
computers, too.

The COMPAQ DESKPRO
386/20e brings the power of a
20-MHz 386 chip to personal

different user's needs, with
unmatched industry-standard
compatibility and connectivity.
Take the COMPAQ
DESKPRO 386/25, for example.
For users who require the ultimate

For more and more personal
computer users, higher PC
performance is no longer a
luxury. New operating systems
and more-demanding
applications are making it

a necessity.

That's one reason Compaq
has created the broadest line of

Intel 386™-based personal
computers available. Each is

designed to deliver the highest-

performing solution for every

in performance, it's the most
powerful personal computer
available. And with standard
features like eight expansion
slots, your choice of four
different storage devices and
a wide selection of graphics

computer users who are out-

growing their 286-based PCs.

VGA graphics, one
megabyte of memory and
interfaces for a mouse and
printer come standard. In a
sleek package that fits where
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COMPAQ DESKPRO 386/20¢ COMPAQ DESKPRO 386/25

of personal computers,
for the powerhungry

other PC's this powerful won't.

The COMPAQ DESKPRO
386s is also something of a
breakthrough. It's the first PC
designed to offer affordable 386
performance to people who are
considering 286 PC's.

Compaq even makes
high-performance personal
computing available for takeout.
With the most advanced, full-
function, 386-based portable:
the COMPAQ PORTABLE 386.

It simply works better.

But then, who's more quali-

fied than Compaq to make a
high-performance PC to suit
any taste? After all, we created
the world's first 386-based
personal computer back in
1986. Since then, we've
emerged as the world leader in
high-performance computing
That’s why more FORTUNE
1000 firms have added Compaq
to their approved vendor lists
than any other brand.

To satisfy your hunger for
more power, call 1-800-231-0900,
Operator 86. In Canada,
1-800-263-5868, Operator 86.
We'll give you the location of
your nearest Authorized
COMPAQ Computer Dealer
and a free brochure.

COMPAQ® and COMPAQ PORTABLE 386 are trade-
marks of Compaq Computer Corporation. Intel® and Intel
386 are trademarks of Intel Corporation. ®Registered US.
Patent and Trademark Office. ©1989 Compaq Computer

Corporation. All rights reserved. COMPAQ DESKPRO
386/25 graphics ©1988 Accent Software, Inc.
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Remote
Keyhoard

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.

1t 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- G | |
FREE now by calling:

(800) 331-3903

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

WHAT'S NEW

SCIENCE AND ENGINEERING

Third Order Polynomial Curve

3
[
[
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Cholesterol

10
6.40 2 10.00

Gradient Fractions

SlideWrite Plus is presentation graphics software created

for scientists and engineers.

Graphics
from the Lab

dvanced Graphics Soft-

ware’s latest version of
SlideWrite Plus is aimed at
scientists and engineers who
need to produce graphs and
charts for publication.

The enhanced version 3.0
has over 100 new features, in-
cluding increased font sup-
port, use of 30 hardware fonts,
improved color support,
more line types and thick-
nesses, and more fill
patterns.

The 16 software fonts that
come with the program can all
be accessed at once. Version
3.0 now supports 16 fore-
ground and 16 background
colors. Fill patterns include
more plotter hatch patterns
and halftones for the Hewlett-
Packard LaserJet printer and
other raster output devices.

Equation plotting capabili-
ties let you plot any equation in
the form of y=£(x). You can
define up to 12 equations and
control the number of points
generated for smooth plotting,
according to Advanced
Graphics Software.

A curve-fitting feature lets
you draw a smooth curve
through all your data points;
you can specify line thick-
nesses and patterns of each
curve. Then you can ask the

the numbers used to draw the
curvefits and equations.

ASCII data can be read
into a graph, and you can im-
port TIFF, PCX, and CGM
files and use them for special
effects in charts. The pro-
gram can calculate mean, stan-
dard deviation, and standard
error on the fly when reading
in an ASCII data file.

The program comes on
three disks, one of which in-
cludes a library of figures
and sample charts. SlideWrite
Plus 3.0 runs on the IBM PC
with DOS 2.0 or higher and at
least 390K bytes of free
RAM. It also supports a
mouse, if you have one.
Price: $445.

Contact: Advanced Graphics
Software, 333 West Maude
Ave., Suite 105, Sunnyvale,
CA 94086, (408) 749-8620.
Inquiry 1105.

Least Squares
Regression Analysis

F itAll is available in two
versions: The Standard
Edition (SE) fits data to 20
different built-in functions
with over 50 variations. The
Research Edition (RE) lets you
modify the program so it will
fit data to almost any function.
The RE comes in source
continued

Remote Keyboard is a trad k of Forté Ci icati Inc.
LBM and IBM PC are trademarks of IBM Corporation. © 1989 Forté Communications, Inc.

program to display and print
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Reach for ultimate portabili ity %%,

%

/

120 MBytes of ower speed and securi
ina revolutlonzll)ry rem(l))v able hard drlvtey

t last, the Disk Pack gives

you everything you've al-

ways wished for in a data
storage system. The speed and high
storage capacity of a hard drive. The
ease and convenience of a floppy disk-
ette. And the safety of a tape backup.
All wrapped up in a state-of-the-art
rugged unit, about the size of a paper-
back book. Designed to make your life
a lot simpler and more secure.

True portability is here

Just picture this: With the Disk Pack
you carry your whole work environ-
ment with you, wherever you go. All
your files, all your data stay orga-
nized and configured just the way you
created them. Between
your office and remote
sites. Or home. Or an-
other department. You
can even mail a Disk
Pack It's that

banker or accountant sensitive data
and Uncle Sam confidential informa-
tion. All fully secured in a snap.

| S e==|
PS/2
IBM PC 1 MAC
) | ! § l | | | |

DISK DISK DISK || DISK || DISK
PACK PACK PACK PACK | | PACK
Get full data portahility and security on
the computer of your choice. Mucintosb,
PC-Compatible or PS/2.

Blazing speed
Rock-solid reliability
Limitless expansion

Breakthrough technology makes the
Disk Pack four to five times more
reliable than other removable prod-
ucts. Access times as low as 13 ms
make it one of the fastest hard drives
on the market. The Disk Pack doesnt
limit you to a single storage capacity
either. You can interchange 20-, 40-,
80- or 120-MByte modules in your

rugged. For more information call
Tbe Disk Pack frees - _3 _474 4
oy 1-800-322
of fixed computers. Your wbole
work environment fits in the palm of your band. DISK P ACK‘

Total security for your data

Simply slide out a Disk Pack modu.
and lock away your entire business
customer base and payroll figures it
a drawer or safe. Same for lawyer,

The new standard in data storage lechnology

11693 San Vlccmc Blvd Sultc 370
Los Angclcs CA 90049
Dick Pack is o trodemark of IEF

system and between systems. Link
moduies up for a whopping Half-
GByte + of on-line data. Store them
for unlimited off-line data. And do
lightning-fast data backups.

That's not all. The Disk Pack turns a
shared computer into your fully per-
sonal machine within seconds. It's
ideal for space grabbing applications
such as color graphics, CAD, or
music. One Disk Pack module does
the job of

100 diskettes.
Ten times
faster. And with
a lot less hassle.

And thanks to
the Disk Pack’s

. , h Tbe Disk Pack is ideal for
unlque arcni- data security. Lock it ateay
tecture, vou' " and forget about accidentai or
use it equany intentional data loss.
well on any Mac, Apple, PC-compati-

ble or PS/2 computer. It's that advanced.
Outside the USA, contact IEF, Tel: (33) 1 45 57 14 14
217 Quai de Stalingrad 92134 Issy, France

YES! [ want to know more about Mega Drive Systems' new data
storage tecbnology. Please rusb me more information about the
Dssk Pack and your free hooklet =20 Valuable Facts About
Hard Disk Care and Maintenance’ today.

Phone { )

Number of Micros

Mega Drive Systems, lnc.
11693 San Vicente Blvd, Suite 370
Los Angeles, CA 90049 (213) 556-1663

Mac — —PC




Protect Your Copies of BVTE

NOW AVAILABLE: Custom-designed library files or
binders in elegant blue simulated leather stamped in
gold leaf.

Binders—Holds Files—Holds 6
6 issues, opens issues.

flat for easy $7.95 each, two
reading. for $14.95, or

$9.95 each, two four for $27.95.
for $18.95, or

four for $35.95.

Order Now!

Mail tw: Jesse Jones Industries, CALL TOLL FREE (24 hours):
Dept. BY, 499 East Erie Ave., 1-800-972-5858
Philadelphia, PA 19134
Please send files; Name: -
binders for BYTE magazine.
Enclosed s Address:
{No Post Office Bax

Add $1 per file/binder for postage and
handling. Qutside US.A. add $2.50 per Cuty: _
file/binder (U.S. funds only please).

Charge my: (minimum $15) State:
___American Express
____ Via___ MaserCard

Diners Club
Card g

Exp. Darr - o
Signature _ B v-[E Ifﬂ .

- Zp

Sarstaction guaraneeed. Pennsylvania reudenss add 6% sales tax
Allow §-6 weeks delivery 1n the US

Infroducing the
Smallest 80386 based
PC Compatible Single
Board Computer
Only 4" x 6”

Quark/PC® 11

¢ VGA® VidedColor LCD Controller
¢ SCSI Hard Disk Control
* Up to 4 Mbytes Memory and more

To order or enquire call us foday.
Megatel Computer Corporation
(416) 745-7244 FAX (416) 745-8792
174 Turbine Drive, Weston, Ontario M9L 252

Distributors
Germany — Tech Team (06074) 98031 FAX (06074) 90248

aly & Southemn Europe — NCSitalia (0334)256-624  FAX (0331)256-018

UK. — Densitron (0959) 76331 FAX (0959) 71017

Australia — Asp Microcomputers (03) 500-0628 FAX (03) 500-9464
Denmark — Ingeniorfirmaet (02) 440488 FAX (02) 440715
Finland — Digipoint (3580) 757 17414 FAX (3580) 757 0844

Norway — AD Elektronikk (09) 8771410 FAX (09) 875990

Sweden— (040)97 1090 FAX (040) 13 90 38
Quark isaregistered US. rademark of . 8 K. MFG. Ca Lid. VGA is aregisiered rademark of IBM Corp

megatel
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WHAT'S NEW

SCIENCE AND

code, which you must compile
with TurboPascal.

Both versions of FitAll
provide three types of weight-
ing schemes; report standard
deviations of the resolved pa-
rameters and fit; and make
two-dimensional graphs of the
data, the fit, and the residu-
als. Both versions generate cal-
ibration graphs and tables
and can export tables and
graphs to WordPerfect 5.0.

Both the FA-SE and the
FA-RE support CGA, MCGA,
EGA, VGA, and Hercules
graphics. The FA-SE uses an
8087 math coprocessor, if
you have one.

To run FitAll, you need an
IBM PC with DOS 2.0 or
higher, 512K bytes of RAM,
and a graphics adapter. To
run FA-RE, you need at least
a 1.2-megabyte hard disk drive
and Turbo Pascal 4.0 or
higher.

Price: FA-SE, $50; FA-RE,
$75.

Contact: MTR Software,
P.O. Box 902, Station P,
Toronto, Ontario M5S 272,
Canada, (416) 924-2481.
Inquiry 1104.

Theorist Joins

w ith Theorist, you can
enter equations natu-
rally and manipulate them
with a click of a mouse, ac-
cording to Allan Bonadio
Associates, publishers of
Expressionist.

Theorist files, called
notebooks, store the equa-
tions, their graphs, and sup-
porting text and pictures.

To graph an equation, you
select the equations desired
and pick one of six menu op-
tions for graphs. There are
five different types of two-
dimensional graphs in-
cluded, along with one type
of three-dimensional graph.
You candraw graphs in black
and white or in gray scales or
color on the Mac II. You can

the Macintosh Algebra Arena

ENGINEERING

Engineering
Data Software

ech*Graph*Pad com-

bines data-retrieval, data-
manipulation, and data-out-
put capabilities. Version 3.0
includes a worksheet that lets
you retrieve data from Lotus
1-2-3, Symphony, or Quat-
tro, an improved user inter-
face, user-selectable color
control, and support for Hew-
lett-Packard output devices.

Other enhancements in-
clude the ability to read and
plot an unlimited number of
data points per set, and the
ability to import binary or
two’s complement data files
from data-acquisition de-
vices.

Tech*Graph*Pad runs on
the IBM PC with 512K bytes
of RAM and DOS 2.1 or
higher.

Price: $395.

Contact: Binary Engineer-
ing, 100 Fifth Ave., Waltham,
MA 02154, (617) 890-1812.
Inquiry 1103.

continued

examine the graphed equa-
tions by scrolling withahand
cursor, which moves the
two-dimensional graph side-
ways or up and down to rotate
the three-dimensional
graph.

Theorist differs from
other Macintosh algebra
programs in that it requires
only 1 megabyte of memory,
of fers an easy-to-use user in-
terface, and will be priced
lower. Allan Bonadio Asso-
ciates expects Theorist to
ship this summer.

Price: From $130 to $500.
Contact: Allan Bonadio As-
soc., 814 Castro St., San
Francisco, CA 94114, (415)
282-5864.

Inquiry 1106.




The smart buy for PC Power Protection is now . . .

The Smart UPS For LAN’s

. Reliable Protection From Data Loss

E.MAN [ETWORK™

RRUPTIBLE POWER SUPPLIES

ANAGER

A~ by MINUTEMAN

® A unique software package that interfaces your
LAN’s and Minuteman UPS system for an
automatic and orderly network shutdown due to
power failures . . . before data loss occurs!
Compatible with SCO XENIX 2.2.3
Compatible with Novell Systems:

ELS 2.12 and above
Advanced Netware 2.10 and above
SFT Netware 2.10 and above

BLACKOUTS . .
® Selectable power loss warning times and shut-
BROWNOUTS down times

OVERLOADS * Instantaneous user notification
OVERVOLTAGE ® Also interfaces to Wide Area Networks
\SURGES/SPIKES ® Auto Shutdown of UPS for unattended operation

OQEMI/R[] ¢ The only software available that supports ELS
¢ Level I

o _* o

¢ No Novell monitoring hardware required

¢ Network Manager Suggested Retail Price when
purchased with a Minuteman UPS Model: $199

“for All Sensitive Electronic Equipment™

Power Output 120 Volt Models | 230 Volt Models
250 WATT $ 379.00 $ 429.00
300 WATT $ 549.00 N/A
500 WATT $ 699.00 $ 799.00
600 WATT $ 899.00 $1049.00

Optional Battery Packs Not Shown

900 WATT | $1249.00 N/A
1000 WATT *|  $2249.00 | $2549.00 T
TESTED
1200 WATT | $1499.00 $1749.00 APPROVED
L'STED NetWore ( fmpav-!ale
1600 WATT |  $1999.00 $2299.00
* On-line model Suggested Retail m
PARA SYSTEMS, INC.
®* One millisecond transfer time * 1455 LeMay Drive Telephone:
« Synchronized sinewave * Carrollton, TX 75007\-/(214) 446-7363

: Full one year warranty 1 '800'2 3 8'72 7 2

Order-Ship same day

" 2.50 watt and 500 watt units offer 4 msec transfer FAX: (214) 446-901 1 TELEX: 140275 OMEGA
time, PWM waveform
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You Want A Laser Printer
With Faster Processing Speed,

Sharper 400 dpi Resolution
nd More Powerful Functionality.
But You Think
You Can't Afford It.

HP LaserJet Il and HPGL are registered trademarks of the Hewlett-Packard Corp.

i 22 - s crered feadermark of Xerox Corn [ BM GPH 4 fegistered trademark of the nternational Business Machines Corp. ©1989 GENICOM CORI
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VENTURA PUBLISHER PRINTER
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Kern VA
213048 72 No Kern: VA

4 You'llsee conmplex graphics reproduced with unbelievable sharpness.

W You'll have the power to integrate text and
graphics in bold.new ways

4 The ACE language can do virtually anything yai wan: with
type—atspeeds you never thought were possible.
"W Business presentation graphics can really come alive.

L sepurate AdvertnE

PAGEMAKER: s,
WHERE DESKTOP
PUBLISHING BEGINS 3
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Allow Us To Draw Some Gonclusions.

The Genicom 6142: The Industry’s Best ValueIn A Laser Compatibility is no problem. ACE driver kits are
Printer. Finally,someone builtalaser printer witheverything  included so it works with the major desktop publishing and
you need—including an affordable price. word processing software. And emulations

The Genicom 6100 Series gets its power A - are available for HP LaserJet II? HPGL,
from the unique combination of rasterimage Z= . Diablo 630? and IBM GP®

processing hardware and the efficient @ Call us today for more
ACE page description language.

information or for the reseller
With a powerful font mechanism nearest you. Then you can draw
for scaling and rotating capability, your own conclusions about the
it can process integrated text and remarkable Genicom 6142.
graphics significantly faster than

comparable printers. S~ i~
Yourvoricwilllook CT= & |7/
g more impresive. " \deas that work ashard as you do
Its 400 dpi resolution, b el
compared to 300dpi printers, Genicom Drive, Waynesboro, Virginia 22980
yﬂgaa superior quality image— Toll-free 1-800-4-GENICOM.
a 78% improvement. Reseller and Dealer inquiries invited.
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WHAT’S NEW

Piot Demographics
with Analysis Tool

SRC Software's IPSS

(Interactive Population
Statistical System) is a graph-
ics-based demographics pack-
age for business marketers,
demographers, and educators.
The program can plot the
changing demographics in a
market area, study the impli-
cations of a growing or declin-
ing population in a region,
and forecast a portion of prod-
uct demand driven by chang-
ing population, the company
reports.

Demographic measures of
the program include: total
births, child mortality,
child/woman ratio, crude birth
rate and death rate, total
deaths, age dependency ratios,
population doubling timing,
life expectancy at birth, and
many more categories.

The program is written in
LightSpeed Pascal and Consul-
ar assembly language and is
MultiFinder-compatible. With
the program, you can create
population pyramids, bar and
line graphs, three-dimension-
al population pyramids, and
lexis surface and 100 percent
surface graphics.

You can use the program
to paste graphics directly into
spreadsheet or word process-
ing programs and automati-
cally convert them to numeri-
cal data.

IPSS works on the Mac
Plus, SE, 11, or IIx with two
800K-byte floppy disk drives
or a hard disk drive and re-
quires | megabyte of
memory.

Price: IPSS, $295; IPSS 11,
$395 (requires a 68020/68030
processor and a 68881/68882
math coprocessor).

Contact: Population and So-
ciety Research Center, Bowl-
ing Green State University,
Bowling Green, OH 43403,
(419) 372-2497.

Inquiry 1116.
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Demographic statistics graphically displayed with IPSS.

New Spreadsheets
Claim to Beat
Latest Lotus

s spreadsheet users wait

for the arrival of Lotus
1-2-3 version 3, two compa-
nies have released three-
dimensional spreadsheet pro-
grams that claim many
features of the next 1-2-3.

Computer Associates In-

ternational reports that its
SuperCalcS coexists with
1-2-3 so completely that it
doesn’t require an import/ex-
port feature for Lotus work-
sheets. SuperCalc5 automati-
cally recognizes and adjusts
for .WKS and .WKI file ex-

tensions. Other features in-
clude multiple spreadsheet
linking, three-dimensional
graphics, and built-in auditing
and debugging.

You can mix SuperCalc5
and 1-2-3 menu commands
from the menu and in
macros. And because macro
conversion is reversible, you
can move macros back and
forth between the two
spreadsheet programs.

SuperCalc5’s three-dimen-
sional linking method allows
you to link spreadsheets in
memory or on disk. Up to 255
spreadsheets can be linked.

The program offers more
than 100 two- and three-di-
mensional graphics.

SuperCalc5 will run on

any IBM PC or compatible
with 512K bytes of RAM, a
hard disk drive, and DOS 3.0
or higher.

Price: $495.

Contact: Computer Asso-
ciates International, Inc., 1240
McKay Dr., San Jose, CA
95131, (800) 531-5236; in
California, (408) 432-1727.
Inquiry 1114.

osaic Corp.’s Twin

Level 111 also includes
many of the promised fea-
tures of the next Lotus 1-2-3,
including the ability to view
several spreadsheets at once,
background and minimal re-
calculation, linked files, and
three-dimensional
worksheets.

One feature allows you to
link forms into the database or
user-defined functions. An-
other feature, called Easyform
with Data Entry, allows you
to use spreadsheet cells as a
form.

Twin Level 11l requires
375K bytes of RAM and will
run on any IBM PC or com-
patible with dual floppy disk
drives.

Price: $249.

Contact: Mosaic Marketing,
Inc., 1972 Massachusetts
Ave., Cambridge, MA
02140, (617) 491-2434.
Inquiry 1200.

continued

yriad, a word proces-

sor that requires
Microsoft Windows, has
several features that you
would normally associate
with desktop publishing pro-
grams. It can import and
export graphics and text
through the clipboard and
wrap text around an im-
ported image. By using the
program’s multiple-docu-
ment windowing capabili-
ties, you can cut sections of
one document and paste
them into another, according

Word Processor for Windows Imports Graphics

to the program’s publisher.
Myriad can also add bor-
ders from hairline to about
Vs-inch width around the
graphical image. Borders
are used to associate a graph-
ics frame with enclosed
text—if you move the para-
graph or other body of the
document, the frame moves
withit. Myriad also provides
style sheets, document
merge, table and index gen-
eration, full-page preview,
headers and footers, auto-
matic footnote placement,

and WYSIWYG presenta-
tion.

Included with the pro-
gram is Beckman Asso-
ciates' Thesaurus & Speller.
Myriad requires Microsoft
Windows 286 or 386 version
2.03 or higher. The com-
pany recommends 1 mega-
byte of disk space.

Price: $249.95.

Contact: Beckman Asso-
ciates, Ltd., 928 Oakcrest
St., Suite A, lowa City, IA
52246, (319) 354-5116.
Inquiry 1113.
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| MICRO-CAP III.
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 Parameter Estimation Program and
simulation. extended standard parts library.

The program’s window-based opera- T There’s support for Hercules® CGA,
tion and schematic editor make circuit Transient analysis MCGA, EGA and VGA displays. Output for
creation a breeze. And super-fast SPICE- laser plotters and printers. And a lot more.
like routines mean quick AC, DC, Fourier The cost? Just $1495. Evaluation ver-
and transient analysis — right from sions are only $150.
schematics. You can combine simulations Naturally, you'll want to call or write for
of digital and analog circuits via integrated a free brochure and demo disk.
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

MICRO-CAP 11l is a regisiered Irademark of Specirum Softuare.

parsers for plotting almost any desired APl is
. Hercules is a regislered Irademark of Hercules Compuler Technology
function. Monte Carlo analysis 1BM is a regislered Irademark of Inlernalional Business Machines, Inc.

Modeling power leaps upward as
well, to Gummel-Poon BJT and Level 3
MOS — supported, of course, by a built-in

1021 S. Wolfe Road,
Sunnyvale, CA 94080
(408) 738-4387
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We keep telling people
this is not a laser printer.

The new $995 HP DeskJet PLUS Printer.




But they keep lookin
at t}%é ev1%ence. &
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You won't believe your eyes For just $995, you get 300 assures a long, happy life.
(or ears), either. The HP dpi in a trim 15-pound pack-
DeskJet PLUS printer gives age that’s twice as fast as So call 1-800-752-0900, Ext.
you the same crisp, black let- the original. What’s more, 276J for the name of your
tering. Clean, sharp graphics. it has built-in landscape and nearest authorized HP dealer.
And whisper-quiet operation. improved font selection. Then judge the HP DeskJet
But it uses advanced inkjet  Including ten built-in fonts PLUS printer for yourself.
technology to supply these and over 100 optional fonts,
laser-like qualities for the with sizes up to 30 points. (ﬁ HEWLETT
price of a 24-wire printer. And its 20000-hour MTBF ﬁ PACKARD

Documents created using Wordperfect 50 and Harvard Graphics software. ©1989 Hewlett-Packard Company PE12912
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WHAT'S NEW

Timberline and
Autodesk Interface

ith the Precision CAD-
Link interface, building

estimators can take off di-
mensions and building specs
electronically from any Auto-
CAD drawing files. Using Pre-
cision Estimating Plus soft-
ware from Timberline,
Precision CADlink links
similar information needs of
various building phases.

While using the interface,
you still have all the capabili-
ties of AutoCAD available, as
well as the facilities of Preci-
sion Estimating Plus such as
spreadsheet-based estimating
and user-designed formulas.

Precision CADLink is
compatible with AutoCAD ver-
sion 10 and with the AEC

SOFTWARE »°

CAD

("l-u-l:
lease walt... Loading precision functions.
Command - -

Precision CADLink integrates information for building designers
and construction cost estimators.

template for full architectural
drawing capabilities.

To run the interface, you
need AutoCAD version 10 run-
ning on an IBM PC with
640K bytes of extended mem-
ory, DOS 2.1 or higher, and

at least 512K bytes of RAM.
Price: $490.

Contact: Timberline Soft-
ware Corp., 9405 Southwest
Gemini, Beaverton, OR
97005, (503) 644-8155.
Inquiry 1118.

Two for the Mac

wo recently released

programs offer different
approaches to CAD on the
Macintosh.

Claris CAD is a straight-
forward two-dimensional de-
sign program that includes
mouse and keyboard entry, the
ability to construct fillets,
tangents, and perpendiculars,
and auto-dimensioning. The
program offers over 5000
methods for creating and
editing geometry, according
to Claris.

The program supports
freehand and object-oriented
sketching. You can read all
files created by MacDraw and
output them in PICT format.
IGES and DXF translators are

continued

RENSNRON  SW1000 UPS

Protect the one you love.

Yours is not just any computer. it's your
friend. Your confidant. Your business partner.

You wouldn't be without it.

But it can happen in a flash. A sudden
storm, distant ditch digger, motor, or even
a toy metallic balloon can send data-killing,
component-killing electric surges and sags
smack into your computer. Even knock it

new low-cost SW1000 Uninterruptible Power
System. Only 2'4 in. high, it fits smartly right
under your PC’'s monitor for less than $700.

In a brownout or blackout, a battery will
instantly take over giving you ten minutes or
more to shut down your computer.

Call 1800 mEmI=RAI=
BackUPS for the IS IEMIERSON

out altogether. Emerson dealer C- COIIWIP Ut,egl ORN_“ ehl

Its a matter of time before this happens nearest you. om(;))ut;;s Wont g" l ight
to you. So protect your friend with Emerson's  Beforeits too late. n the Wrong ruel.
"Lt b per costomer Offer expires September 30, 1989, Dealer: For reimbursement. forward eopy of sales slipt UPS senal No.and customer naini
address and phone nomber to, Marketing Services, Emerson Computer Power. 3300 8, Standard Street, Saita Ana, CA 92705
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MAX-VGA adapter works
with tlying colors,
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o\ > features that
RS moke MAX-VGA
NN

& /§ unequalled by any
Sy other VGA adapter
% * Operates up to 400% faster than

g IBM VGA adapter

’
-
/e

L » Extended modes (require 512K of
»s.-:‘:E? RAM): 1024x768 — 16 colors; 640x480
- 256 colors

/| , * Full BIOS and REGISTER compatibility
. ' with MDA®, CGA®, MCGA®, EGA®,

VGA® and Hercules®

* Works with either XT™ or AT®: 16 bit design ~
auto-detects and adapts to 8 bit slots

providing V€ t :
compatibility equal™ 8
to IBM's own VGA adapter

» High-res drivers for popular software

VGA COMPATIBILITY EVALUATION SUITE . . ,

PC TECH JOURNAL* (November, 1988 issue) For more information about Maxon’s new
MAX-VGA adapter, phone (415) 377-0269,

VGA ADAPTERS TESTS PASSED TESTS FAILED FAX (415) 377-0236 or write to Maxon Systems, Inc.,
[BM® VGA 112, 14-18 3¢ One Waters Park Drive, Ste. 117, San Mateo, CA 94403.
MAX'VEA" __& 1-12, 14-18 13* ®
ATI® VGA WONDER™ 1-5,7,9-12,15,17,18 6,813 14,16
VIDEO SEVEN*

. 15, 7-12, 15-18 6, 13" 14 SYSTEMS INCORPORATED
FASTWR[TE VGA A Wholly Owned Subsidiary of Maxon Electtonics Co Ltd of Korea
PARAD[SE b * The tollowing are tradenames or registered tradenames ot the companies isted [BM, X1, AL VGA
VGA PROFESSIONAL LAY | e . CER AT ol i it oL, e

Inc , VGA Protessional - Paradise Svstems, Inc , MAXeVGA  Maron Systems Inc , and IC THCH
JOURNAI  Zitt Communications Company

*Refers to “Hardware General Register” - reserved control registers and vertical interrupt do not attect operation as seen by

applications programs © 1989 - Maxon Systems, Incorporated
Circle 170 on Reader Service Card (DEALERS: 171}



WHAT’S NEW

optional, enabling you to im-
port or export files to and from
AutoCAD and other CAD
programs. Claris reports that
the number of layers is
limited only by memory.

Claris CAD runs on the
Mac Plus, SE, or II with at
least 1 megabyte of memory.
Recommended system soft-
ware includes System 6.0,
Finder 6.1, MultiFinder 6.0,
and LaserWriter 5.2.

Claris CAD comes with a
tutorial videotape and
workbook.

Price: $799; IGES and DXF
translators, $299 each.
Contact: Claris Corp.. 440
Clyde Ave., Mountain View,
CA 94043, (415) 960-1500.
Inquiry 1119.

A n upgraded VersaCAD
also offers two-dimen-

sional construction but goes a

SOFTWARE o

step further than Claris, with
three-dimensional viewing,
HyperCard stacks, and the
ability to operate under
Apple’s A/UX operating
system.

VersaCAD also includes
IGES, DXF, and ASCII file
translators.

Enhancements to version
2.1 include improved refresh,
zoom, and pan operations.
Radial and diametral dimen-
sioning of arcs and circles
is also added.

VersaCAD's A/UX feature
supports the Macintosh Binary
Format. providing Unix
users with an ability to run
Macintosh and A/UX appli-
cations with complete file
transfer, the company
reports.

VersaCAD/Macintosh Edi-
tion runs on the Mac Plus, SE,
or II with a minimum of 1

CAD

megabyte of memory. A math
COprocessor is recom-
mended.

Price: $1995.

Contact: Versacad Corp..
2124 Main St.. Huntington
Beach. CA 92648, (714)
960-7720.

Inquiry 1120.

Three-Dimensional
Solids Modeling

rotool helps you prepare

mechanical designs by
letting you see your creation
in three dimensions before you
construct it. The program
verifies all clearances and lets
you see all parts. Once
you've approved the plan, you
can easily draft the technical
documentation from the pro-
gram'’s model.

Protool calculates volume.
mass, center of gravity. and
total or selected wire-frame
with hidden line removal or
shaded views. The program
uses Boolean operations. Other
capabilities of Protool in-
clude automatic cross-section-
ing with hatching. prepara-
tion of exploded views, and
presentation of 18 views at
the touch of a key.

To run Protool, you'll
need an IBM PC with 512K
bytes of RAM (640K bytes
for large designs). a hard disk
drive with at least |.5 mega-
bytes, and a CGA. EGA, or
Hercules display card. The
company recommends an
80286 or 80386 processor.
Price: $1900.

Contact: CSE Corp.. 600
Seco Rd.. Monroeville. PA
15146. (412) 856-9200.
Inquiry 1121.

News

Bulletin...

GTEK® has added the NEW Micro Channel Serial Communi-
cations Co-Processor (MCSS-9I), with up to nine channels, to
their line of high-performance communications products. Call

Toll Free 1-800-255-GTEK (4835) for more details on this or
any of our other development and communications products.

Ry T NN N TR RN AT LTS TTTTTTERNNNY
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ROMX-2XL Eprom Emulator

9000 Eprom Programmer

If speed is what you want, GTEK®'s
Model 9000 Eprom Programmer will
never let you down. Its quick pulse
and intelligent programming algor-
ithms give you Super Fast speed, and
you can program the chip of your
choice, including MPUs and megabit
parts.

ORDER TOLL FREE 1-800-255-GTEK (4835)
FAX: 1-601-467-0935
MS & Technical Support 1-601-467-8048

PC/XT/AT/PS2 & Micro Channel are registered trademarks of 1BM Corp.

9800 Gang Programmer

Ten Times Faster than its predeces-
sor, the 9800 Gang Programmer has
supersonic quick puise programming
algorithms. What's more, you'll get
your programming completed 8 times
taster by programming 8 eproms at a
time. Plus, the 9800 programs
megabit parts.

G TEK .

GTEK?®'s ROMX-2XL emulates 2716-
27010 eproms and comes with com-
munications software for PC/XT/AT/
PS2 type computers. ROMX-2XL
supports 16 and 32 bit data paths.
The time saved on just one develop-
ment project will more than pay for a
ROMX-2XL!

DEVELOPMENT HARDWARE & SOFTWARE
P.0O.Box 2310
Bay Sl. Louls, MS 39521-2310 U.S.A.

9% BYTE - MAY 1989
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MANCHESTER

EQUIPMENTCOMPANY & NEC
COMPARE

THE POWERMATE SX OFFERS MORE YET COSTS LESS

80386SX 32 BIT PROCESSOR « OUTSTANDING PERFORMANCE
NEC QUALITY & DEPENDABILITY « ATTRACTIVE PRICING
EXCELLENT FEATURES NOT AVAILABLE ELSEWHERE
in addition, the PowerMate SX uses 54" and 3" 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.

Mode! H801-18
(MZ 42MB Hard Disk

LEASING AVAILABLE
ALL SYSTEMS TESTED BEFORE DELIVERY

POWERMATE SX

Authorized NEC Computer and Printer Dealer

MANCHESTER EQUIPMENT CO., INC.

“The Computer Supply and Equipment Experts”
50 MARCUS BOULEVARD ® HAUPPAUGE, NEW YORK 11788
(516) 435-1199 @ (516) 434-8700

New York City s Ft. Lauderdale a Tampa a Boston
(212) 629-6969 (305) 491-7660 (813) 962-8088 (617) 739-1555
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“Built solidly . . . performs well . . . don’t pass it
over when you shop.” —PC Magazine
“Ahead of the Pack: The Hottest 386s”

“The Hertz 386/25 is a rugged desktop
WORLD computer ... extra thought went into the
design . .. it passed our software and hardware
test suites with flying colors ... good value . ..
excellent performance ... well-trained support
staff.’ —Infoworld
“Infoworld Looks at the Eight Fastest 386 Machines”

hese emphatic votes of confidence loudly echo what our
customers have been saying all along. More and more
ortune 500 power users are discovering that Hertz Computer
“orporation offers them choices they never had before.
hoices that provide reliable, productive, cost-efficient
:omputing systems customized to accommodate their specific
eeds.
How can we do this? By maximizing our OEM relationships
ith computer industry leaders, including Intel® and
Microsoft® to ensure that only the highest quality components
are used in our machines. By having our microcomputers

assembled and quality-tested by system specialists in our US.
headquarters. And by integrating power, compatibility,
knowledge and service to launch our customers into any
application. From Office Automation... to Database
Management, Computer Graphics, Networking and more.

Hertz Computer Corporation offers a full line of micro-
computers for every need, including the Hertz 386/25. It’s our
incredibly fast and powerful new workstation based on the
genuine Intel 25 MHz 80386 microprocessor with a solid
8-layer System Board. All backed by optional Intel worldwide,
on-site service.

VARSs view us as a technology partner — Hertz will work
with you to enhance your business opportunities, providing
the same level of non-stop dependability that our client
companies from Main Street to Wall Street have come to trust.

Start building a better foundation for your company’s future.
We have 386 solutions from $1,195.

Contact Hertz Computer Corporation today by calling
(212) 684-4141.

325 Fifth Avenue ® New York, New York 10016.¢ (212) 684-4141
¢ 1988 Hertz Computer Corporation
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* MULTIMATE +

Professional Word
Processing Software « Version 3 31
BRAND NEW For 1BM & Compatbics

LIST 5495 - COST
$

BELOW OEALER COST
O.annty Prievag Aravabh

WE WILL TRY TO BEAT ANY PRICE ON ANYTHING FROM ANYWHERE SOUD At O DEA PTASE
A TRULY PROFESSIONAL STAFF WITH A COMMITMENT TO SERVICE !

comearerr % THE AWESOME AT X sranD NEW! sp}le IBM 5182
+«COLOR PRINTER%

bt e T B1 22K wmcinn e ruisue 4T caso o 6Mghz » 200 Watt Powes Supply
ot ® 80287 Socket & Phoenix BIOS ¢ 8¢ Key-AT Style-True IBM Style Click Keyboard

Mt i) JOI0 2 # Clock Calendar with Battery Backup @ 6-AT and 2-XT Siots # BRAND NEW ¢ HEAVY DUTY « LIST $1995

720K — 3\ Drive s \I\N\/ V. Diagnostic Disk ® 6 Month Warranty

09
144MB — 3"
Lo i e (Requres DOS AL Syl iy ® WADE CARRIAGE (132 Column)
32MB — Hard Drive — 30MS Fast 200 CPS oratt. 110 CPS Correspondence. 35CPS NLQ
:gﬁ::gg'grsz;e&adable 29 ® Prints Black. 4 Colors. and 8 Colors & BiDirectional Dot Matrix

Mono Card with Printer Port 43 ® 9 Wire-Parallel Interface ® Tractor Included
Color Card with Prinler Port 7o
hrome Monior

30 DAY WARRANTY
55835555 3 PAPER RACK AVAILAB Punted Paver-ONLY $12.95
Vi LE-Stacks Printed Paper -
e 19 Easy Change Cartridge Ribbons - AVAILABLE $12.

* * QUAN.ITY PRICING CALL! » #»
*ITT r2-xr - 80286 - powen « AMAZINGY

In a XT Compatible Computer System ~
o CMI 3426 20MB - 2HL 5 Drive
Base System Includes: 8RAND NEW
80286 Processor — FAST!! $499 $
S12K wsuuro. Expandable oSy ONLY

SYSTEM OPTIONS:
10 640K on the Motherboard » 80287 Socket Adc @ 360K - 5 1 Dnve $ 79 Color Carg 49

R oo s Doe th s s e R A ALY WESTERN DIGITAL

© 155 Watt Power Supply Add a 30MB Drive 319 Senal Card Special Controller fOI’ and i
© Smail Footprint ® Warranty by Servcom ﬂ.‘i?;is‘fmgm%ﬁo 640K J;g ITT DOS 3.2 Recommended * XT and CM 3426
t

{30 Days to the End User) Mono Card 9 COST *

XT-TURBO COMPUTER SYSTEM  surce nexpensiven

SUPER VALUE!!! MICOM % 2400 Baud * Internal Modem
With ERROR FREE %« MNP % Class 4
Compatible with CCITT % V.22 bisV.22 and Bell 212A/103 1

Standards Can Be Addressed % COM 1,2,3 or 4
svsrem ncruoes: 2 56 INSTALLED 8088-2 Processor ~ IMPOSSIBLE * Fully Hayes Compatible
@ 1:-Hatt Height, 360K. 5 D IS5 TALLED @ Dual Speed — 4.77Mghz and 8Mghz PRICE:

— TURBO ¢ 8 slots ® 8087 Socket & 150 Walt Power Supply ¢ Deluxe Keyboard
® Full Size Case for 4-'2Ht. Drives @ ! “ww Parts and Labor Warranty on Base Unit
(Hard Drives 90 Days)

COST
LIST $549 oNLY

SYSTEM OPYTIONS: Mono Monilor 9
ADD a 200 360K § . Drve  $ 79 Cofor Monrtor ey, 5
ADD a 10MB Dnve 149 Senal Card 4 A * PRACTICORP-PRACTIWORD Fowsa Easy to-Use Word

ADD a %44 Drive 199 Euper Special Ciock Caendar Card QuanMy Pricing Processot. Mt Lael Hep Sysiem Integraies wih Pracsbuse FOR ALL 3 11!
ADD a 30M8 Drve 299 S 3 % PRACTICORP-PRACTIBASE Fowes . Reeronss Detatiase
ADL 4 40*18 Drve 369

ADD a 45MB Drive 399

DO ) <
FAST 30MS Speed  DOS 3 2 with Basic Available! Manager Processess any rumber of ecorde—Up 10 80 Fakis Eacn, Sorts 4 rdemes Ay $ 95
Uporade 1o 512K TTDer Of haics, NR-Level Hep System inveqrates wih Pracoword
Mono Card wth Printer Port 49 (for 4.77 Mghz Systeme Onty) * DAC—Eaty Accounting Tutor Available - cAaLLy
Cotor Carad with Printer Port 49 Memory Upgrade 10 640K

VG Acoton [ THE BEST MONITOR DEAL IN THE USAL |
o el MAJOR Manufacturer 14' CGA COLOR MONITOR
g SUPER Hi-Res - 640 » 400

ony $29Q COLOR CARD INCLUD $

VG’ - Color Card by Magnavox
Bl N = - "
: leyué’m:.ﬁb:—z :;L:f.:’?&‘x .31 Dot Pitch - anti Glare Screen - Includes Graphic

EGA. CGA, MDA and Hercules

Softwors Memory Upgrade Kit - 90 Day Warranty ONLY 2
omy 5199 THE BEST CGA RESOLUTION YOU CAN BUY !t @ Unbelievable!
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REGIONAL

WORDISOUT ON 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 incredible!”
— Pat Adams, DB Unlimited
Our PC Link runs the new generation of DOS, 0S/2 as well
as Windows/386, UNIX V and PCMOS/386. It also welcomes
off-the-shelf software and expansion boards 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 MotherBoard (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 controller, 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 better 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

ications Company. Trad

ks: 1BM PC, XT, AT, PS/2 and 0S/2: IBM Intel 80386: Intel; Windows/386: Mic rosoft

96NE-6 BYTE * MAY 1989
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More Laser)et Fonts
Than Anybody!

272 Scalable Fonts for HP LaserJet+, I
and compatible printers.  With Dege-decee!. 20,
you can quikly and easily make high quality
fonts in any size, 30-7200 points, pElus slant,
expand, rotate, flop, and reverse options.

Fill patterns and multiple symbol sets.
Make portrait and londscope fonts, with full or
partial choracter sets. Easy to usel

You con use DIGI-FONTS with all programs which support
soft fonts, incduding WordPerfect, Ventura, PageMaker,
Ist Publisher, WordStar, PCWrite, and MicroSoft Word.

D&'?é'w/. 2.0 $89.95 . shipping
Indudes 8 DIGI-FONTS, Typeface catalog

Complete Set $439.90 - st shopng
Dige-deeeel. 20 + 272 DIG-FONTS

Order Today!
(800) 242-5665

System Requirements

IBM PUXT/AT or compatible
Hard disk, S 114" floppy
MS-DOS 30 or higher

-FONTS, inc.

384K RAM Memory 3000 Youngfield Street, Suite 285
HP Loseret+. or Il or Lakewood, Colorado 80215
compatible prnter (303) 233-8113 FAX (303) 526-9502

VISA, Maostercard, Americon Express, COD ar prepaid orders gladly accepted. Personal checks welcome.
Sorry, no billing. Please add $3 for COD orders. We ship UPS 2nd doy delivery unless otherwise
requested. We are generolly open Monday - Friday, 7 am - 6 pm ond Soturdoys, 8 om - 3 pm MST.
Give us o coll, ond if we're here, we will be happy to take your arder and onswer any questions we
con. This od set entirely with DIGI-FONTS’ Typefoces. Trodemarks are the property of their owners.

Circle 526 on Reader Service Card

e Authoritative
ional &%gars Trus
Rebverent Hardwe
raditional Patrio
uished Pirsonal Hono
ial Chestive Profes:
tive EpOdite

‘ashionable Regal Cl
L Lucky Artistic 1
y Modern Orgar
-al Uptown Anti
entary Nouveau S|
Pretty True FOrRM
ple Honest Fortl
oughtful Exoric &
gnetian Prudent &
iendly Importar

Productive Effici
€ Clecar Uvely S
g Suave Proud .
Sincere Rich Fun
ld Urbane Popular
ent Intense Ma;
ionist Gentle Tdu
sseur Gaelic Fo
ralthy Perfectionis
4 Permanent Spec
7 Iifferent Sangu
., Lean Medicval For
Y Generous Fastid
horitative Honor:
wt Opulent Conge
tworthy Open /.
dworking Disting
genial Crestive Pro
sertive I'peek

mable Yictorian Sh
Y FoOrRMAL Practi
sic Updated Typ:
©OWN Practical (
lle Elementary -
Ny Feminine Tru

gnetian Priendly S«

Productive Efficie
e Olamr tively <



AMT

has
it
better

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 of Press the latest in postscript
language interperters by CAI

Dataware Products Inc.

350 University Ave.
l Westwood, Massachusetts 02090
Nec's family of 24 Wire Dot Matrix printers
N E ‘ are capable of Postscript Printing in
COLOR

1-800-548-9182 In Mass. 617-461-1160
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
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Circle 522 on Reader Service Card

7 Cedar Street

Randolph MA 021638

L]

EVEREX STEP 286 & 386

"Nothing can stop me now." -John Dvorak, PC Magazine

617-986-1010

BEST prices

& FASTEST service
in New England!
PATRIOT-

For EVEREX
Systems

and peripherals.

1-800-999-4728

Fax 617-986-1964

Finally ... a professional menu system in a graphics environment for
Turbo-C, Microsoft-C, Turbo-Pascal:

graphics-MENU ™

ONLY $149 (TP) SOURCE AVAILABLE
works with MetaGraphics MetaWindow

raphics-MENU from
sland Systems is a
comprehensive utilities
package that allows the
developer of graphics
applications to quickly
create a user friendly
interface. You can spend
more time focussing on the
internals of =~ your
application.
» Mouse Handling.
+ Keyboard support for most menu
types.
= Pulldown Menu & Popup messages.
» Underlying graphics automatically
saved.
» Button menus in any arrangement.
» Mouse can drag menus & messages

to reveal image
beneath.

» Vertical list option-
ally titled.

» Horizontal list with

How many volta? |
3
l |
|

corresponding pulldown menus that
may have nested sub-menus

to any depth.

. Pq&up message boxes with or
without user prompt.
+ Controls & gauges with

analog style entry.

Circle 519 on Reader Service Card
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graphics-Monu for Turbe Pascal 4,5 & TurboC & MicroSeft-C.

from 1aland Systems:

(617) 273-¢#421 7 Mountain Rd, Rurlingtun nA A1OA3

Tour Buttons Deso (LAR to drag) |

|
Fiest Batton| EETININETN |
| |

‘ Tour Buttons Demo (LAR to drag)

Iilj Third Button [V EXIT

O rirst Button ® Second Button

« Limitless hybrids of the above menus for
customization.

+ Geometric interface functions: point rota-
tion, distance, degrees / radians conversion.
true 4-quadrant arctan.

+ Analog clock settable by

moving its
hands with
the mouse.

|

We are also including two
utility programs: CurEdit and
MenuDesigner. CurEdit is a
Cursor icon Editor that enables
you to create custom cursor
icons and associate them with
any mouse button or chord.
MenuDesigner is a powerful
utility that enables you to create
and view complex horizontal &
vertical menu structures
on-screen and then writes C or
Pascal to implement this
structure in your application.

Requires: MetaWindow® (MetaGraphics
Software Corp). IBM with graphics & mouse
(suggested). 30 day money-back guarantee on
non-source.
graphics-MENU
TP4or5

with source . §224
TCorMS-C ...$195

with source . $295

MetaWindow*

TP&TC&MS-C $135

TN

Island Systems
7 Mountain Rd, Burlington MA 01803

CALL
(617) 273-0421
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BLAST Communications Software
Gets Your Data Through it All

A

ds

Performance with increasing noise.  Link VAXs, PCs, MACs, and _
UNIX/Xenix anywhere Any computer with BLA$T can talk
- to any other computer with BLAST:
E ol BLAST guarantees fast., 100% error- BN VM/CMS o MVS/TSO
T 0 free file transfer and terminal emulation to DEC . . VAX/VMS: PDP/RSX: RT-11
120 LUK connect PCs, MACs, UNIX/Xenix, minis DATA GENERAL RDOS: AOS; AOSVS
@ o0 ] and mainframes. With BLAST II you WANG ... .. V8
&; 8o \ have one easy-to-use interface, one set of ::m_EEn_P ACKARD ;ggmaia 1000/RTE
sy ~0e) : commands, one protocol, and one HARRIS .. vos
N Kermit N o) scripting language. TANDEM . LXN
5 zz_" : \ Auto-dialing and modem management UNISYS ... ... BTOS, CTOS, UNIX
B T R sequences are built-in so you can easily f;:,’:: &Ps2 migﬁfos'_‘
Error Rate/Second set up polling, data collection, order entry UNIUXENIX . ATAT: Altos: NCR: Sun HP:
Noise simulation tests run with a 30K binary spreadsheetfieat ~ and other unartended communications VAX & mVAX:; 386 PCs.
Zf:bfgf ::"";ff: sﬁgo’;‘?;ags"’}gfﬁgz"’;;" 8.1. Com- applications betwgen hundreds of ’remote Many others available: please inquire.
sites, all at a fraction of what you’d Prices start at $250
expect to pay. Plus, a “Lock & Key”
In today’s world of noisy phone lines, network feature locks out unauthorized
complex switches, and satellite-routed users for data security beyond simple
calls, you need rugged communications passwords.
software to get your data safely through
everything, everytime. The Choice of the Fortune 1000
BLAST’s protected pipelining protocol BB e
WU A TP e O Nabisco, and ma;ny others ha;/e chosén
disconnect due to noise. Static interference ’

BLAST to cut through the noise. And

or PBXs — your valuable data quickly now, leading communications products

BLASTS through it all, saving you time . t
and money, without any add-on boards or vendors specify BLAST, as well. Find ou

other expensive hardware. And, BLAST is ::;r EO%I;AST can do for you. Give us a =
X.25/DECNET/MNP compatible! ¥ 1-800-24-BLAST  communications Research Group

5615 Corporate Boulevard
Baton Rouge, Louisiana, USA 70808
X . (504) 923-0888
Crosstalk is a reg: of Digital C A Inc Circle:5150n-Reader Service Card © Copynght 1989, Communications Ressarch Group, Inc.




BigPerformance-Little Price

$549.00 The XT SYSTEM

4.77N10 MHz 0 WAIT 150 WATT POWER SUPPLY (UL)
256K RAM up to 640K 101 ENHANCED KEYBOARD
1-360 FLOPPY DRIVE LOCKI/LED/RESET/TURBO CASE
FLOPPY CONTROLLER MONOCHROME MONITOR
MATH CO-PROCESSOR (TILT and SWIVEL)
SOCKET * MONOCHROME GRAPHICS ADAPTER
+ 512K, PARALLEL, SERIAL, GAME PORT,

. SAME As ABove $645.00

512K, PARALLEL, SERIAL, GAME PORT, CLOCK/CALENDAR

. BARE BONES sYSTEM $195.00
INCLUDES CASE, POWER SUPPLY, MOTHERBOARD W/0OK

The AT SYSTEM $999.00

200 WATT POWER SUPPLY
101/ENHANCED KEYBOARD
HARD DRIVE/FLOPPY LOCKI/LED/RESET/TURBO CASE
CONTROLLER PARALLEL, SERIAL, GAME PORT,
1-1.2MB FLOPPY DRIVE CLOCKI/CALENDAR
MATH CO-PROCESSOR e MONOCHROME MONITOR
SOCKET (TILT and SWIVEL)

* MONOCHROME GRAPHICS
ADAPTER

6/10 MHz 0 WAIT
512K up to 1024K

« 286-12MHz SYSTEM with si=15.5 $1099.00

. BARE BONES SYSTEM $425.00
e INCLUDES CASE, POWER SUPPLY, MOTHERBOARD WI/OK {

$1,999.00 80386/24 MHz SYSTEM

MIPS 4.30, LANDMARK 30.1 MHz, NORTON S§1 31 « MONOGFAPHIC VIDEO CARD
80386-20 PROCESSOR * MONO MONITOR INCLUDED

80387 MATH CO-PROCESSOR SOCKET 3 - =
IMB RAM INSTALLED 20MB 65MS (ST-225) XT-§299.00A‘I’- 275.00

30MB 65MS (ST-238) XT=$349.00 AT=5349.00
l“g'i‘:g;g"(";"kf‘?i""‘om" 40MB 39MS (ST-251) XT=$499.00 AT=$425.00
PARALLEL/SERIAL PORTS « MONOCHROME to CGA COLOR SYSTEM Add: $199.00

+ MONOCHROME to EGA COLOR SYSTEM Add: $455.00
200 WATT POWER SUPPLY UL APPROVED .
101 ENHANCED KEYBOARD CALL FOR FULL LINE OF ADDITIONAL COMPUTER ACCESSORIES

Order Now Call 1-800-848-1003

« On site service available in some areas ¢ 24 hour turnaround service * No shipping charge with prepayment check
¢ 2 year parts and labor limited warranty ¢ All machines have been burnec in 72 hours * Most items shipped within
24 hours * 30 day refund policy * 3% surcharge for VISA and MasterCard
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U.S. Battery-Powered Portable Workstation to Rival Compagq,
Toshiba, and NEC with Slots, Speed, and Upgradeability

U.S. Micro Engineering
(USME), a U.S. Designer and
Manufacturer of Portable Com-
puters, announced two new
battery-powered Portable
Workstations that offer
Corporate America what they’ve
been asking for . . . a light-
weight portable with more
Industry Standard Slots, High
Contrast VGA Plasma Display,
and an Upgradeable Processor
to 33 mhz!

The new EXECuMATE Port-
able workstations offer Five
Internal Full-Length (16-bit)
Industry Standard Bus slots that
allow the end-user to plug in any
IBM XT/AT Compatible Expan-
sion Boards (Modem, Graphics,
FAX, Mouse, Audio-Visual,
etc.). You may install up to Eight
Megabytes of zero-wait-state
system memory without using
one of the valuable Expansion
Slots.

Both the EXECuMATE 286-
20mhz and the EXECuMATE
386-25mhz come standard with a

VGA Double Super-Twist LCD
Display offering a 20:1 contrast
ratio (like the COMPAQ SLI/
286). If your application involves
many demonstrations, then look
into the Optional Gas Plasma
Display offering a 160 ° viewing
angle with a 22 to 1 Contrast
Ratio (nearly double the Toshiba
5200).

These Portables offer the cus-
tomer a choice of an Internal
3.5” PS/2 Floppy Disk Drive or
a 5.25” AT Floppy Disk Drive.

The USME 102-Key Enhanced
Keyboard offers a tactile
feedback, full-sized keys with
full-travel and spacing. It is
equipped with a large return-key,
twelve function keys, a separate
numeric keypad, and cursor keys.

The standard SO0mb Hard Disk
offers 19ms Average Access
Time (35% faster than the SLT,
PROSPEED, and 5200). An
onboard 64k Disk Cache can
further reduce the access time to
12ms.

Optional Hard Drives include;
a 100mb/200mb Hard Disks
(14ms AST) or a 40mb Remoy-
able PLUS PASSPORT Hard
Disk Drive that can be stored in
a safe, ported to a desktop in

seconds, or shipped overnight
to another office. USME can
be reached at (303) 939-8700
or (800) 223-9422.

Products on display at the
N.Y. PC Expo Show June 20-22.

Quality In...
Quality Out

No matter how well acquainted you are

with making important personal
computing decisions—decisions that

may involve hundreds of thousands of
dollars—the value of those decisions is
only as good as the value of your
information. Without quality
information—it’s hard to make quality

decisions.

BYTEweck. McGraw-Hill's new weekly

newsletter for professionals in the personal computer [

industry. is devoted to giving you that quality

information through its timely and compact one-stop L
news format. And BYTEweek interprets this news with

in-depth commentary and analysis.

Subscribe o BYTEweek for quality information.
Remember. quality in .

- quality out.

Take advantage of the special one-year

| charter subscription rate of $395 ($:195 l

outside the US. and Canada)—a savings }
of $100 off the regular rate. Your
subscription includes 30 issues plus a

free three-month subseription to BIXN—a

$49 value

=

[Us

US. call BYTEweek's toll-free number:
1-800-258-5485, in N.H. and outside the
call: 1-60:3-924-928]

\
Don’t miiss this opportunity! In the l

BYTEweek offers a mones-back guarantee if

vou're not completely satistied

BYTEW/ZEK &

News and Analvsis tor Protessionals in the
Personal Computing Industry
Oue Phoenix Mill Lane. Peterborough. NH 03458
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Magellan

Virtual

Compagq Fixed Disk
Drive Expansion Unit

MultiBoot

Disk Technician
Advanced

BYTE editors’ hands-on views of new products

Use T+ to Select

BASER!. WK1

BASEBZ WK1

BUVOL WK1 Launch
CONTRACT .

COSTS WK1 Lotus 1-2-3 Launch
RATTSENS]|  Lotus Manuscript Run
JUISNSY  WordPerfect

LAY Lotus Agenda Setup...
[RULEYRY  dBage 111 New. ..
INDEX WK1 Current Program

IENASNNSY|  Freclance Plus

LISTINGS DisplayMrite IV

NAMES . WK1

POINT WKL Use T | to select an application
FIE Wt

17-Feb-86 Hol Hol Hol
18-Feb-86 381,56 382.88 381.58

SCHEDULE wK1
REPORT . UK}
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Delete
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Circumnavigating the Disk with Magellan

M agellan is one of a grow-
ing number of DOS file

management systems on the
market designed to narrow the
ease-of-use gap between IBM
PC-compatible and Macin-
tosh microcomputers. The
Lotus product, similar to Nor-
ton Commander and XTree,
lets you locate, organize, and
sort files across multiple
drives, directories, and sub-
directories through a cursor-
and-function-key interface.

Magellan also harnesses
two software technologies that
set it in a class by itself: a file
indexing/text search system
permitting rapid file retrieval
with “fuzzy” search criteria,
and a file viewer that lets you
peer into the contents of files
without loading the applica-
tions that generated them.

Magellan incorporates a
proprietary new indexing
scheme that requires only 6
percent to 7 percent of the
space used by the source files,
yetitis very fast. Forexample,
in 9.5 seconds, I searched 12
megabytes’ worth of files for
references to software lawsuits
and found 127 files (on a 20-
megabyte hard disk drive in an
8-MHz 80286 machine).

To perform fuzzy searches

with Magellan, your queries
can be English-like and free-
form. For example, I looked
for references to “optical or
laser storage systems,” and I
found 146 files with three ex-
dct matches in 10.75 seconds.

Once you’ve selected a file,
Magellan determines from its
data structure which applica-
tion program generated it and
then calls up an appropriate
viewer. The viewer shows the
contents of the file in native
mode (i.e., as it would appear
inside the host application).

Magellan is fast enough that
the view window fills almost
instantaneously after the file-
name is highlighted, so you
can really use the program to
browse through your hard
disk, file by file.

THE FACTS

Using arrow keys, you can
also enter the view window,
scroll around inside the file,
and copy sections to other
files. Or, if you wish, you can
launch into the application di-
rectly from the view window.

Like most shell programs,
Magellan gets around the no-
torious inadequacies of DOS
in file handling and file infor-
mation presentation. You can
gather files inte groups, re-
gardless of their paths, based
on criteria like subject matter
(via searches) or filename and
extension (including logical
NOT, useful for excluding ir-
relevant files), and you can
display them by group or in a
tree diagram. You can sort file
groups very quickly by name
and/or extension, date/time

Magellan Lotus Development Corp.
$139 until June 30; 55 Cambridge Pkwy.
$195 thereafter Cambridge, MA 02142

Requirements:

IBM PC or compatible
with 512K bytes

of RAM, DOS 2.1

or higher, and

a hard disk drive.

(617) 577-85C0
Inquiry 1025.

stamp, size, and so on.

I found both the file viewer
and the index with fuzzy
searching to be powerful and
clever, but I do have some
criticisms.

After years of performing
text searches, I missed the
specificity of exact matches.
Often, my goal is not to gather
loosely related information
but to find a specific citation.
My biggest complaint is with
the speed of travel within view
windows. The index helped
me find files quickly, but hav-
ing done so, locating matches
within a file was a lot slower.

In all fairness, I must con-
fess a tough precondition: I try
to use every software package
I evaluate without first read-
ing the manual. Although Ma-
gellan uses conventions made
familiar by Lotus 1-2-3, like
highlighted options and first-
letter or cursor selection of ac-
tions, I sometimes got lost in
the program. Like any sophis-
ticated product, Magellan has
features and power not imme-
diately apparent, but there
were also basic functions I
couldn’t figure out without
consulting the manual.

My biggest question about
Magellan is that I’'m not sure if
finding files on a hard disk is
as big a problem as Lotus
would have you believe—espe-
cially because to solve this
problem, you have to employ a
new and different file man-
agement system that, for all its
strengths, also introduces its
own set of limitations. The
basic directory/subdirectory
organization has come in for
criticism mostly from soft-
ware companies trying to sell
DOS enhancements.

Finally, your most impor-
tant decision factor before
buying Magellan is whether
you use the applications that it
now supports: Nonsupported
data types can’t necesarily be

continued
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viewed, nor can their host ap-
plications be launched, from
within Magellan. Applica-
tions that the program cur-
rently supports include Lotus

1-2-3, Symphony, Manu-
script, Agenda, WordPerfect,
DisplayWrite, dBASE, Word,
WordStar, and MultiMate.
You canalso view ASCII files.

Although Lotus is confi-
dent that viewers will be devel-
oped for other applications,
this will depend on whether
Magellan becomes a market

standard. Until that happens,
only users of the most popular
programs will enjoy the full
power of Magellan.

—Andrew Reinhardt

More Mac RAM for Less

ne of the great dilemmas

Macintosh II users face
this year is whether to spend
their hard-earned dollars on
additional RAM for their sys-
tems (to run the new genera-
tion of memory-hungry appli-
cations on the market) or on a
new hardware peripheral. Be-
yond 2 megabytes, you must
add RAM in 4-megabyte in-
crements. At the stratospheric
price of $1999 per increment,
it's enough to make you con-
sider buying a large hard disk
drive or a tape backup unit
instead.

Connectix now offers hope
in the form of real virtual
memory (where sections of
code are swapped as needed
from limited memory to and
from a hard disk) for the Mac
IT with its appropriately
named Virtual. Virtual im-
plements 8 megabytes of de-
mand-paged virtual memory
using a software INIT, 2
megabytes of physical RAM,
the Motorola 68851 paged-
memory-management-unit
(PMMU) chip, and an 8-
megabyte contiguous region
on your hard disk. Since the
24-bit addressing scheme of
the current Mac operating sys-
tem limits you to 16 megabytes
(with half of that dedicated to
ROM, I/O, and slots), you can
obtain a maximum of only 8
megabytes of memory, virtual
or otherwise.

Virtual works by using the
PMMU chip to determine
when a chunk of memory—
called a page—should be
swapped from disk into mem-
ory. In combination with the
PMMU chip, a pseudo least-
recently-used algorithm de-
cides what part of RAM has
had the least amount of activ-
ity and swaps that page out of
the disk to make room for the
page being loaded in. Natu-
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rally, the more physical mem-
ory you have, the better your
system’s performance will be,
since less time is spent swap-
ping pages to the hard disk. If
you’ve spent your cash on a
high-speed hard disk drive,
you’ll also be rewarded with a
more responsive machine.
You may notice a delay and
some hard disk activity when
you pull down a menu or click
on a tool icon as the memory
holding that piece of code
loads into RAM and executes.
This type of delay becomes
particularly noticeable when
you have many applications
running under MultiFinder.

For this reason, Virtual is
well suited for use with Multi-
Finder: The foreground appli-
cation gets most of its code
swapped into RAM, while all
the background applications
get their code swapped to disk.
When you select a background
application to work with, thus
making it the foreground
application, its code gets
swapped back in as you use it.

Nevertheless, Virtual has
its limits. If you’re working
with huge sets of data or have
many large applications run-
ning, Virtual can get in a situ-
ation called thrashing, where
it spends more time swapping

THE FACTS

Virtual
with PMMU, $695;
software only, $295

Requirements:

Mac IT with 2 megabytes
of RAM and a hard

disk drive running
System 6.0.2/Finder 6.1
or higher.

Connectix

125 Constitution Dr.
Menlo Park, CA 94025
(415) 324-0727
Inquiry 1026.

pagestoand from disk thanex-
ecuting code. The only solu-
tion to this problem is to use
smaller data sets, run fewer
applications, or (ouch!) buy
more RAM. Also, Virtual
might not work with NuBus
boards or certain SCSI periph-
erals that write directly to
RAM, thus bypassing the vir-
tual memory system.

Virtual comes in two ver-
sions. The first one costs $695
and supplies the PMMU chip
and the software INIT. For
those who already have a
PMMU chip installed, there’s
a software-only version for
$295.

Iinstalled Virtual on a Mac
II equipped with a 40-mega-
byte internal Apple hard disk
drive, 2 megabytes of RAM,
and SuperMac’s Spectrum/24
video board and 19-inch
monitor. The chatty 34-page
manual has plenty of informa-
tion on how Virtual works,
tips for using it with Multi-
Finder, a troubleshooting
guide, and four photos that
show exactly how to remove
the hardware-memory-map-
per-unit chip inside the com-
puter and replace it with the
PMMU chip. After that, it’s
just a matter of dragging the
INIT to the start-up disk’s
System Folder and restarting
the Mac.

I used my typical day-to-
day mix of applications with
Virtual: the MindWrite 2.1
word processor, Think C 3.0,
ResEdit 2.1, PixelPaint 1.0,
MasterJuggler, Mathematica
1.1, and the usual army of util-
ities and INITs. Unfortu-
nately, Virtual 1.0gave me in-
termittent crashes, and it hung
if I tried using an external Su-
perMac 150-megabyte Data-
Frame hard disk drive as the
start-up disk. It did work with

continued




CressCodeC
680C0

Embedded systems designers have already used CrossCode C in over 357 different applications

How to choose a 68000 C compiler
for your ROMable code development

These twelve important CrossCode C features could
make the difference between success and failure

t’s hard to know ahead of time what

features you’li be needing in a
68000 C compiler. But if you're using
CrossCode C you won't need to think
ahead, because CrossCode C is already
equipped with these twelve important
features for your ROMable code devel-
opment:

1. A 100% ROMable Compiler:
CrossCode C splits 1ts output into five
memory sections for easy placement into
ROM or RAM at link time.

2. Integrated C and Assembler: You
can write your code in any combination of
C and assembly language.

3. Readable Assembly Language
Output: The compiler generates assem-
bly language code wirh vour C lunguage
source code embedded as comments, so
you can see each statement’s compiled
output.

4. Optimized Code: CrossCode C uses
minimum recuired precision when eval-
uating expressions. It also "folds™ con-
stants at compilation time, converts
multiplications to shifts when possible,
and eliminates superfluous branches.

5. Custom Optimization: You can op-
timize compiler output for your applica-
tion because vou contro! the sizes of C
types. including pointers, floats. and all
integral types.

6. Register Optimization: Ten regis-
ters are reserved for your register vari-
ables, and there's an option to automati-
cally declare ail stack variables as
register, so you can instantly optimize
programs that were written without
registers in mind.

7. C Library Source: An extensive C
library containing over 47 C functions is
previded in source form.

8. No Limitations: Namatter how large
your program is, CrossCode C will com-
pile it. There are no limits on the number
of symbols in your program, the size of
your input file. or the size of a C function.

9. 68030 Support: If you’re using the
68030. CrossCode C will use its extra
instructions and addressing modes.

10. Floating Paint Support: If you're
using the 68&81. the compiler performs
floating point operations through the
coprocessor, and floating point register
variables are stored in 68881 registers.

11. Position Independence: Both posi-
tion independent code and data can be
generated if needed.

12. ANSI Standards: CrossCode C
tracks the ANSI C standard, so your code

will always be standard, too.

There’s More

CrossCode C comes with an assembler,
a linker, and a tool to help you prepare
your object code for transmission to
PROM programmers and emulators. And
there’s another special tool that gives you
symbolic debugging support by helping
you ta prepare symbol tables for virtuaily
all types of emulators.

CrossCode C is available under MS-
DOS for just $1595, and itruns on all IBM
PCs and compatibles (640K memory and
hard disk are required). Also available
under UNIX, XENIX. and VMS.

CALL TODAY for more information:

1-800-448-7733

(ask for extension 2001)
Outside the United States, please dial

PHONE: 1-312-971-8170
FAX: 1-312-971-8513

SOFTWARE DEVELOPMENT SYSTEMS, INC.
DEPARTMENT 21

4248 BELLE AIRE LANE

DOWNERS GROVE, ILLINOIS 60515 LiSA

CrossCode™ is a trademark of SOFTWARE DEVELOPMENT
SYSTEMS, INC. MS-DOS® s u registered trademark of
Microsoft. UNIX®D i a registered trademark of AT&T. XENIX®
s a regastered trademark of Microsoft,
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an external Rodime Model
140 Plus 140-megabyte hard
disk drive using the 2.10
driver. A callto technical sup-
port at Connectix got me the
latest version (1.03) of the
INIT: We linked our Macs by
modem and used the XMO-
DEM protocol to transmit the
new INIT to me.

Since then, Virtual has
been solid and reliable. I've
managed to hang the machine

only once, and it took a lot of
effort. Avalon Development’s
PhotoMac application also
causes Virtual to hang. Con-
nectix is aware of the problem.
Be sure to check with Connec-
tix to see that your hard disk
drive and applications are
compatible with Virtual.
Nevertheless, it’s nice to cut
and paste graphics from Math-
ematica (whichuses 2.5 mega-
bytes) to PixelPaint (using 2

megabytes) on a Mac II with
only 2 megabytes of physical
RAM. I've run a Howtek
Scanmaster color scanner on
the system with no problems.
MultiFinder really sings when
you have enough RAM to load
a lot of applications, and the
background printing is nice
once you can make use of it.
Virtual’s price is attractive,
considering what you’d have
to spend to get the equivalent

physical memory ($3998). If
you’re lacking a PMMU chip
in your Mac II system, it’s a
good way to get one, particu-
larly with Apple’s own 32-bit
operating system and virtual
memory implementation due
sometime this year. If your
work demands acres of RAM,
but you’re short of both mem-
ory and cash, Virtual provides
a cost-effective alternative.
—Tom Thompson

Turn Your Compagq into a LAN Server with Gigabytes

odern applications like
LANSs, multiuser envi-
ronments, and very large data-
bases require fast, heavy-duty
hard disk storage. Previously,

THE FACTS

Compagq Fixed Disk
Drive Expansion Unit
$6999; second
300-megabyte hard disk
drive, $6499

Requirements:

Compaq Deskpro 286
or 386 computer,
Compagq’s version of
MS-DOS 3.3 or higher,
and one full-length
16-bit slot.

Compaq Computer
Corp.

20555 FM 149

P.O. Box 692000

Houston, TX 77269

(713) 370-0670

Inquiry 1027.
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Compaq owners were limited
to using only one large hard
disk drive. But, with the Com-
paq Fixed Disk Drive Expan-
sion Unit, you can have up to
1.2 gigabytes of on-line hard
disk storage.

The Expansion Unit is an
external hard disk system for
Compaq computers. It fea-
tures one or two 300-megabyte
hard disk drives, an ESDI hard
disk drive controller card, a
case with a built-in power sup-
ply, a4-foot connecting cable,
and software. You can also in-
stall two Expansion Units in
one system.

The twodrives in my review
unit were MiniScribe 9380Es.
This 5%-inch full-height
drive has a very fast 16-micro-
second access time and a 1-to-
1 interleave. Coupled with the
16K-byte forward-reading
buffer on the controller card,
Compaq says, the system has a
data transfer rate of 10 mega-
bits per second.

I tested the Expansion Unit

with a Compaq Deskpro
386/20e and found that it’s
easy to install. First, I had to
remove the existing hard disk
drives in my system, since the
ESDI drives can’t coexist with
other types of hard disk drives
and controller cards. Next, I
plugged the ESDI controller
card into a 16-bit slot. A cable
connects the system with the
external Expansion Unit. The
Unit’s size is 14} by 6% by
16Y% inches, and it resembles
the Deskpro computers.
Compaq recommends using
its version of DOS 3.3. The
Expansion Unit comes with a
disk of utility programs, in-
cluding replacements for the
standard FORMAT and
FDISK DOS programs and a
CACHE program to create a
hard disk cache in system
RAM or expanded memory.
One interesting feature is
that the drives are not limited
to the 32-megabyte partition
imposed by DOS. With the
EXTDISK.SYS device driver
program on the utility disk,
you can partition each 300-
megabyte drive as one logical

drive. Thus, you can have files
as large as the total capacity of
the drive.

When used on a LAN, you
can configure the system to
provide disk mirroring or disk
duplexing. Disk mirroring,
using one controller card and
two identical drives, creates
twodrives with identical files.
Disk duplexing, using two
controller cards and two disk
drives, improves the perfor-
mance. The LAN with disk
duplexing can service two
read requests by accessing the
drivethat can performtheread
operation faster.

Who needs all this storage
space, and who’s going to pay
over $13,000 to get it? Some-
one who needs a file server on
a LAN, most likely. Compaq
even throws in the software for
using the unit with the Novell
LAN system. At first glance,
the Expansion Unit appears to
be a very expensive periph-
eral, but combined with a fast
80386-based system, it’s the
type of hardware that dreams
are made of.

—Stan Wszola

MultiBoot Brings OS/2

Back to Earth

hen I installed IBM’s

0S/2 1.1 on my system,
little did I know that I was in
for a rude surprise. The dual-
boot feature that had been in
the Software Development Kit
versions of OS/2 and had let

me boot either DOS or OS/2 at
start-up was gone. But thank-
fully, Bolt Systems has come
to the rescue with a program
called MultiBoot, which does
away with the dual-boot prob-

continued




How To Get In On Our
Frequent Flyer Program

Our new software product will
increase the speed of any PC system
so dramatically that we're tempted to
include a pilot’s license (and seat-
belt) as standard equipment.

We call it FAST! And from the
moment you load it, you'll find
that's an understatement. A gross
understatement.

Using any benchmark or perfor-
mance test you choose, FAST!

DATA TRANSFER RATES
IN KILOBYTES PER SECOND

4.000 3700

1BM XT

IBM AT COMPAQ

DESKPRO 386

I BASE RATE
B WITH FasT

multiplies the actual processing speed
of your system, by four times . . . six
times . . . eight times . . . or more,
depending on your system and
application.

With FAST!, a IBM XT system
easily outraces a Compaq Deskpro
386, using a standard data transfer
performance benchmark. And
without enhancing the hardware in
any way.

We've got a winner on our hands.

Speed Enhancement,
Without Hardwarc

Our remarkable enhancement is
achieved by very simple means. We
took a well-known speed-enhance-
ment technique called “disk caching’
and improved it. By a mile.

FAST! literally anticipates what
data your CPU will be seeking, and
reads that data from your drive or
floppy into a special RAM buffer (or
“cache”), before the CPU asks for it.

Which means that your CPU
spends almost no time waiting for
disk reads, the most notorious time-

glutton of all. The more disk-inten-
sive your application (database, for
example), the more time FAST! will
save you.

And since FAST! reduces drive read
time drastically, it also reduces wear
and tear on your drive, extending
its life.

FAST! Blows Away The Compctition
Priced at just $99, FAST! is

FAgT!

competitively priced with other disk-
enhancement utility software. Yet it
offers vastly superior results—four
times the performance of the closest
competitors.

And it's hundreds less than
hardware upgrade options like faster
drives, turbo boards, or entire system
upgrades, while again offering supe-
rior speed enhancement. And FAST!
works with XT, AT, 386 and PS/2
systems, in conventional, extended
or expanded RAM.

1f you want to give your computer
breakneck processing speed, get
FAST! To order, call Future Computer
Systems at (603) 894-6975. Or, ask
your local computer dealer.

For FAX orders: (603) 894-6670

Future Computer Systems

26 Keewaydin Drive, Building H2
Salem, NH 03079

(603) 894-6975

XT.AT and P/ 2 are trademarks of Intemational Business Machines Corporation Compaq DFSKPRO 386 15 a trademark of € ompag Computer Corporatian FAST! 1 a trademark of | uture Computet Systems

Circle 112 on Reader Service Card (DEALERS: 113)

MAY 1989 - BYTE

101



Circle 196 on Reader Service Card

9-Track Tape Drives: Yes!
for IBM PC/XT/AT/386
and PS/2

Read or write 9-track tapes from mainframes and minis to
your personal computer - including the PS/2 Micro Channel.
Our TapeLinx 9-track tape subsystems offer these important
features:

* 800, 1600, 3200, 6250 BPI
¢ IBM & ANSI labeled tapes
© Quality customer service

e High speed controller

® Network backup

e EBCDIC/ASCII

e DOS, XENIX, UNIX
® DOS device driver

For quick delivery we stock all major manufacturers’ tape
drives including Cipher, Kennedy, M4 Data, Qualstar. Prices
start at $3,755. Call Today!

Overland Data Inc.
5620 Kearny Mesa Rd. ¢ San Diego, CA 92111
Tel: (619) 571-5555 ext. 84 ® FAX: (619) 571-0982

TapeLinx is a registered trademark of Overland Data, Inc.
IBM PC, XT, AT, PS/2 (Personal System/2) and Micro Channel are registered trademarks of IBM Corp.

HEWLETT

() Pryre

Authorized Dealer

Hewiett-Packard
Supplies

CAD Plotters from
Hewlett-Packard

o Fast Service
® Fast Delivery
® Low Prices
® Corporate
Accounts
Welcomed

Impact Computer Systems, Inc.
Glen Wild Rd. Glen Wild, NY 12738

Call Now 1-800-431-3400

In N.Y. State 914-434-3338
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THE FACTS

MultiBoot
$49.95

Requirements:

An 80286- or 80386-
based IBM PC, PS/2,
or compatible with OS/2
Standard Edition 1.1

or higher, DOS 3.0

or higher, and a hard
disk drive.

Bolt Systems, Inc.
4340 East-West Hwy.
Bethesda, MD 20814
(301) 656-7133
Inquiry 1028.

lem for good. Now that it’s in-
stalled in my system, I can
boot either operating system
from my hard disk. [Editor’s
note: For more on MultiBoot,
see Mark Minasi’s OS/2 Note-
book in this issue.]

Sure, OS/2 does have the
compatibility box, which os-
tensibly lets me run DOS ap-
plications from within OS/2.
But I’ve found that some DOS
programs just don’t run cor-
rectly in the box, and others
slow down appreciably. Fur-
thermore, I was chagrined to
find that in order to start my
system in DOS, I'd need to
create a DOS start-up disk, on
a floppy disk no less. It took
me nearly an hour to make up
the disk and get DOS back up
on my screen.

MultiBoot, on the other
hand, automates the process of
booting under either OS/2 or
DOS. The reason dual booting
is possible at all is the result of
the different ways DOS and
0S/2 start up. When you start
DOS, it looks for a file called

IBMBIO.COM, which must
be the first file in your direc-
tory and start in the first sector
of the hard disk. OS/2 also
looks for a file called IBM-
BIO.COM, but it doesn’t care
where it’s located on the disk
(as long as it’s contiguous).

. Since both DOS and OS/2
look for different system files
that would otherwise have the
same name, as well as for AU-
TOEXEC.BAT and CONFIG-
.SYS files, setting up a dual-
boot option involves modify-
ing one of the systems so that
different names can be used
for each operating system’s
critical files. Then both OS/2
and DOS files can be copied to
the same hard disk. This is ex-
actly what MultiBoot does.

Installation is easy. You
need a floppy disk-based DOS
boot disk, but I already had
one. I booted my system under
DOS from the floppy disk, ran
a preinstallation program that
automatically modified the
0S/2 system files, and then
ran the actual installation,
specifying that I wanted DOS
as my default start-up operat-
ing system.

That’s all there was to it.
When I rebooted my system,
MultiBoot (which was ap-
pended to both my DOS and
0S/2 boot records during in-
stallation) took initial control.
If I don’t take any further ac-
tion, MultiBoot starts up
DOS. But if I want to start up
08/2, all I need to do is press
the Caps Lock key within 4
seconds.

MultiBoot is simple, inex-
pensive, and foolproof, and it
works flawlessly. It’s a good
example of a utility that fills a
much-needed niche.

—Stan Miastkowski

Disk Technician Advanced
Keeps Disks Virile

he weak link in any micro-
computer is the one you
depend on for so much, your
hard disk drive. Because it’s
an electromechanical device
and works with tiny toler-

ances, a hard disk drive does
wear. Platters warp, heads get
out of alignment, and the re-
peated stresses and strains of
on/off cycling take their toll.
continued
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BayTech

Prnt Master 706A

I
|

Print Master 710C 1

BayTech engineers resource sharing solutions.

Because we know vour
applications for sharing printers,
plotters. modems and data are
unique, BayTech has developed
over 30 resource sharing products,
which offer you a broad range of
solutions for sharing your
resources.

We realize that you shouldn’t
have to fit your application to the
specifications of a single product.
With BayTech, yon sefect the

model that meets your needs.

From simply sharing one or more
printers between computers, to
creating a complete network of
computers, printers, plotters and
modems, BayTech has a product
designed for you.

Call us toll-free today. Our
technical support staff will show
you how to make the most of your
resources.
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Bay Technical Associates, Inc.

Data Communications Producis Division
200 N. Second Street, P.O. Box 387

Bay St. Louis, MS 39520 USA

FAX: 60]-467-4551

Telex: 910-333-1618 BAYTECH

Phone: 601-467-8231 or toll-free

800-523-2702
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"Lt gave better performance than ALL the machines of
this group on most of the processor benchmark tests. . .”

HONORED BY PC MAGAZINE

"o Working my way down the tower, I found a ‘NOVAS
SUPER TURBO 286X MOTHERBOARD'. . .”

"o s so flexible that it makes living without a big name
no choreatall..."

NOVAS
280-14MHz System
Starting at. .. .$1195

NOVAS
280-20MHz System
Starting at . . .$1595.

NOVAS
386-25MHz System
Starting at .. .$2295

NOVAS 386SX MOTHERBOARD

« 386 power without the 386 price. NEVER MORE THAN. .. $495

NOVAS 386 MOTHERBOARD Available in 25/20/16MHz versions
« 80386 by Intel, AMI Bios, EMS Support

« Chips & Technologies 386 CHIPset, sockets for 80287 & 80387/Weitek
« Expandable 1o 16MB (Simm) on board, Interleave/page mode memory 0 wait state

« Shadow RAM, Independent Clock, On board battery, 8 /0 expansion slots

« 1serial & 1 parallei port on board {optional 2nd serial port). STARTING AT...$895

NOVAS 286 NEAT MOTHERBOARD available in 20/16/14MHz versions
« 80286 CMOS by Harris, AMI Bios, EMS 4.0 support

« Chips & Technologies 286 NEAT CHIPset, socket for 80287

« Expandable to 8MB (Simm) on board, Interleave/page mode memory 0 wait state

« Shadow RAM, Independent Clock. On board battery, 8 1/0 expansion slots

« 1serial & 1 parallel port on board (3 morc optional serial ports).  STARTING AT. ..$345

NOVAS 4000 SUPER VGA 16 BIT CARD

+ 100% 1BM compatibility at register plus gate level, Shadow RAM

« Expandable to 1MB of display memory, Supports 132 columns for Lotus 12,3

« Chips and Tecnnologies 450 VGA product line cnips, Analog & Digital Outputs

+ 640 x 480 in 256 colors, 800 = 600 in 16 colors, 1024 x 768 in 4 colors

+ Backward capability to EGA, CGA, Hercules, and MDA.  NEVER MORE THAN. . .$395

NOVAS 386-20MHz w/64k CACHE CONTROLLER
« Increases performance up to 25% NEVER MORE THAN. .. $1495.

“...FULLY LICENSED TO UTILIZE ===37%

NOV2.

OEM, VARS, & DEALERS WELCOME
Corporate & University Discounts

PATENTS..."

Quality Products From

COMPUTRADE CO.

780 MONTAGUE EXPRESSWAY,
SUITE 501, SAN JOSE, CA 95131

“Service in USA

VOA XT, AT & IBM are trademarks of
International Business Machines
"Prices & specs subject 10 change

U.S. SALES:(408) 435-2662
U.S. FAX: (408) 435-5458
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Although many programs
claim to fix ailing hard disk
drives, they all work on prob-
lems after they occur. Prime
Solutions’ Disk Technician
Advanced (DTA), the latest
incarnation of a program that
has been around for a few
years, is an entirely different
animal. It takes the unique ap-
proach of predicting problems
and taking steps toavoid them.

DTA is designed to be run
every day. Itsapproachis to re-
peatedly and thoroughly test
the entire drive. But more than
that, it keeps a record of its re-
sults. If sectors start to show
even minor, seemingly ran-
dom errors, DTA moves the
data, low-level formats the
area, tests it again, and moves
the data back. If enough soft
(random) errors show up, the
sectors eventually get locked
out. And it’s all done automat-
ically.

Ifyoutell it to, DTA also op-
timizes the interleave of your
hard disk drive. I’ ve found that
many hard disk drives have in-
terleaves that are too high.
DTA tests the disk for opti-
mum interleave and changes it
on the fly. This can result in
increased performance.

DTA performs three levels
of testing: daily, weekly, and
monthly. Each level of testing
is more rigorous and requires
more time. On a 30-megabyte
drive, a daily test takes about
5 minutes, a weekly test 12
hours, and the exhaustive
monthly test almost 4 hours.

THE FACTS

Disk Technician
Advanced
$189.95

Requirements:

IBM PC, PS/2, or
compatible with at least
512K bytes of RAM,
DOS 2.1 or higher,
and a hard disk drive.

Prime Solutions, Inc.
1940 Garnet Ave.
San Diego, CA 92109
(619) 274-5000
Inquiry 1029.

Over a three-month period,
I ran DTA on five different
machines. Two of the ma-
chines had identical 32-mega-
byte hard disk drives, and the
remaining three used a variety
of differentdrives with capaci-
ties ranging from 20 mega-
bytes to 64 megabytes. It’s
surprising to see how similar
drives can behave very differ-
ently when they’re subjected
to regular testing. DTA hasn’t
found a single problem with
one of the 32-megabyte drives,
while the other one has numer-
ous soft and hard errors.

I also tried to trick DTA by
using a run-length-limited
controller with a hard disk
drive that isn’t rated for the 26
sectors of the RLL controller.
So instead of the 20 megabytes
that the disk was designed to
handle, it was formatted for 30
megabytes. This situation,
which I don’t suggest you try,
put DTA to the supreme test,
and it passed with flying
colors. Nearly every time it
runs, DTA finds soft errors.
It’s kept itself very busy mov-
ing data around and reformat-
ting sectors. And the drive
continues to work just fine.

You can run DTA from
either your hard disk or the
floppy disk. I found that run-
ning it from a floppy disk,
though less convenient, does
make more sense since the
programalso keeps a record of
your disk’s FAT (file alloca-
tion table), enabling it to re-
cover data after a drive crash.
DTA also comes with a resi-
dent automatic head-parking
utility that consumes a paltry
700 bytes of RAM.

Early versions of the origi-
nal Disk Technician occasion-
ally had their problems, but
DTA is now amature, reliable,
and versatile product. It works
with virtually all hard disk
drives and controllers, and it
isn’t copy-protected. At first
glance, I thought that its
$189.95 price tag was very
high. But the more I use it, the
more I realize that it’s a true
bargain—a veritable fountain
of youth for your hard disk
drives.

—Stan Miastkowski ®
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Fortune 500 companies
are playing visual
“what-if” with their
databases

hen The Wall Street Journal,

Forbes magazine, Business

Week and Financial News

Network start covering a new
type of software, it’s a good indication of the
potential for mainstream business use. That
is what has happened to Maplnfo Corp.’s
Maplnfo desktop mapping software — and
in just over a year’s time.

Part of the cause for the groundswelling
interest in Maplnfo is the recent estimates
that 80 percent of business organizations
with PC’s can benefit from this new tool,
once they discover its capabilities. In fact,
Maplnfo is being used in over 100 different
applications by corporations, governments,
and utilities. Here are some examples:

B Fortune 500 companies are using
Maplnfo, and for many different purposes.
They are displaying information about ex-
isting customers, prospects, and market
demographics on a variety of street, re-
gional, national or world computer maps.
Some, with thousands of outlets or branches

Find Addresses Mapinfo Corp.’s strect maps
come with every address already in place.
accurate to the correct block and side of street.
Simply type an address and Maplnfo locates it
Jor vou. Or, awtomatically plot existing data on
the map for “what-if" analyvses

DESKTOP MAPPING
MAPPLICATIONS

B Sean O’Sullivan

DEskTOP M APPING

ENTERS THE
MAINSTREAM

Display Point Infermot lon

Database Information Merged With Maps Mapinfo is the only 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 displaved that reveals the actual data behind a particular parcel.

nationwide, are using Maplnfo to optimize
allocation of resources. Others are plotiing
their delivery sites on computer maps with
Maplnfo to help with routing and dispatch.

B Government is using MapInfo ina big
way, tfrom federal applications rightdownto
the local level. In fact, cities and towns
across the nation are using Maplnfo's com-
puter map of their municipalities to monitor
highway maintenance, store zoning infor-
mation for land use, maintain accurate tax
parcel maps for proper assessment, and es-
tablish efficient snow and garbage removal
patterns. And their police, fire, and emer-
gency services also picked up quickly on the
power of MaplInfo for speeding the delivery
of their services, as well as making them
more efficient, and adding a whole new
trend analysis capability.

@ Utilities. including telephone, cable,
electric and gas, are finding Maplnfa to be
an ‘ndispensable tool. Maplnfo lets them
draw their networks onto existing computer
street maps and plot all existing customers
and prospects to help with route planning,

Circle 163 on Reader Service Card

new installations, maintenance and overall
facilities management.

Since every address is already in
Maplnfo’s metro street maps—to the cor-
rect block and side of street—anyone can
use Maplnfo to instantly find the location of
specific addresses, or to plot the locations of

“80 percent of business
organizations with PC’s can
benefit from this new tool ..."”

records in existing databases. Moreover,
with Maplnfo’scapabilities, anyone can play
avisual “whatif,” for everything from plan-
ning their reseller networks, sales territo-
ries, distribution routes, promotioral cam-
paigns, resource allocation, and so forth.
That’s just a small sampling. Maplnfo
Corp. has setup a toll-free hot line to answer
questions about your applications. For more
information write to Maplnfo at 200
Broadway. Troy. NY 12180, or call 518-
274-8673. or 1-800-FASTMAP toll free.



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, weve
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

-

powered computer we've ever made.
Second, the T3100e, the successor to

our most popular machine—the T3100/20.

We've 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: Battery-powered 286/12MHz,
coprocessor socket, 20MB hard disk at
27msec, 144MB 372" diskette drive,
IMB RAM expandable to 5MB, detach-
able bucklit EGA compatible LCD.
removable rechurgeable buttery pack.

PCs are backed by the Exceptional Care program tno-cost enroliment required). [BM is 1registered trademark of International Business Machines Corporation. Model T5200 has not
heenapproved by the Federal Communications Commission. This device is not, and may not be, 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 has enough
power to replace virtually any desktop PC.

But we havent just concentrated on
power and portability We've also constantly
looked for ways to make our machines more
durable, more reliable, and easier to use—
down to the 800 number our customers can
call for help with any technical question that
might come up.

We figure that's what our users demand.

And it’s by anticipating the growing
needs of our users that we have continually
found ways to make our machines weigh

less and do more. So you can work wher-
ever you want and however you want.

All of which might make it tempting

for some people to
abandon their desktop
for the convenience of
portability. Go ahead.
We've given you
the power to do it.
T3100e: 12MHz 286 with 80287 co-
processor socket, internal half-length
IBM slot, 208 B hard disk with 27
msec access, KMB RAM expandable

to SMB, gas plusma display, 144MB
32" diskette drive.

R -

In Touch with Tomorrow

Circle 267 on Reader Service Card
(DEALERS: 268)

TOSHIBA

Tesshiba America Inc., Information Systems [ Avision
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Thanks to a high-speed
SPARC processor

and a 68030 CPU,

two externally identical
new workstations

from Sun offer
workstation performance
at PC prices

here has been much discussion

about the blurring distinction

between high-performance per-

sonal computers and low-end
workstations. Indeed, this phenomenon
is no longer a matter of conjecture and
speculation; now, it’s a reality. In recent
months, there has been a flurry of new
product announcements from traditional
minicomputer and workstation vendors
offering powerful, Unix-based machines
for under $10,000. Among the most
competitive and important introductions
are two new workstation product lines
from Sun Microsystems.

The first of these is the Sun’s new
SPARCStation 1. It is one of the first sys-
tems based on Sun’s high-performance
SPARC chip. SPARC stands for Scalable
Processor Architecture, which is the
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FIRST IMPRESSIONS B Nick Baran

Two Powerful
Systems from Sun

Sun version of RISC architecture. The
SPARCStation is said to perform at a rate
of 12 million instructions per second
(MIPS), yet it is priced at $10,000.

Next, I'll look at the new Sun-3/80, a
3-MIPS machine using the Motorola
68030, with base prices starting at
around $5000. These two machines rep-
resent the entry-level systems of each of
the new product lines.

An important, but optional, compo-
nent of these new machines is a unique
graphics accelerator, called the GX,
which I will also describe in this article.

The product lines also include high-
end members such as the Sun-3/400, a
33-MHz 68030 machine priced at around
$35,000, and the SPARCStation 300,
which has a 25-MHz SPARC processor
and starts at about $25,000. I will not
cover these higher-end machines in this
article, although it should be pointed out
that these machines offer full binary
compatibility with their entry-level
counterparts.

At first glance, the Sun-3/80 and
SPARCStation 1 stack up favorably
against comparably priced personal com-
puters, such as the Mac I, the IBM PS/2
Model 80, and even the NeXT computer.
However, these new machines are still
very much traditional Unix worksta-
tions, and there is no interface “layer”
insulating the user from the Unix operat-
ing system. In other words, there is no
slick graphical interface such as Next-
Step or the Macintosh interface, al-
though there are development tools for
creating such interfaces. But the bottom
line is that you have to know Unix to use
these machines and you have to rely on
individual applications developers to
provide a friendly interface. Sun says
this will change, but as of this writing, if
you buy one of these workstations, be
prepared to learn Unix.

Another thing about Sun workstations
is that you can’t just hop down to Com-
puterLand and buy one. They are distrib-
uted through direct sales and value-

added resellers. Your local newsstand
will probably not feature magazines ad-
vertising software for Sun workstations.
You need to get Sun’s huge Catalyst cata-
log; with it, you can order software di-
rectly from the vendors. Nevertheless,
these are machines that deserve serious
consideration for serious work. They
provide excellent graphics, high perfor-
mance, and a substantial software base.

From the Qutside Looking In
Externally, the SPARCStation 1 and the
Sun-3/80 are identical machines (see
photo 1). The system unit for each is a
sleek 16- by 16-inch package, only 2%
inches high, designed by Frog Design,
which is also responsible for the NeXT
computer’s external design. It features a
universal 85-watt power supply and bays
for one 1.44-megabyte 3%-inch floppy
disk drive and two 100-megabyte 3%-
inch hard disk drives. The 100-megabyte
drives have an average access time of 23
milliseconds and throughput of about 1.2
megabytes per second. An optional ex-
pansion box is also available that can
store a 327-megabyte 5'%-inch hard disk
drive as well as a 150-megabyte tape
backup unit.

Both the 3/80 and the SPARCStation
come with an optical mouse and an IBM
PC AT-compatible keyboard (called the
Type 4 keyboard), which has been stan-
dard on the 80386-based Sun386i, intro-
duced last year (July 1988 BYTE). This
keyboard is now standard on the entire
Sun product line.

A variety of monitors are available
with the systems. They range from 17-
and 19-inch monochrome and gray-scale
monitors to 16- and 19-inch 8-bit color
monitors, all with 1152- by 900-pixel
resolution.

The rest of the machine resides on an
8- by 11-inch logic board. It is on the
logic board where the similarity ends be-
tween the Sun-3/80 and the SPARCSta-
tion 1 (see photo 2).

continued
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Photo 1: The SPARCStation 1 and Sun-3/80 (inset).
The exterior appearance and form factor are identical.
The footprint is 16 by 16 inches. The SPARCStation 1 is
shown with the new 17-inch monochrome display.
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Zthernat
Keyboard/mouse  Serial B Serial A port SCS. port

Audio in

Audio out

SPARC , - . i
integer unit E patadt - — MMU RAM

ROM

Ethernet controlier

64K-byte cache ———

L— SCSi controller
—— S4DMA
S4 MMU
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S4 cache i ' [ ' 0N
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DVMA gate array

SEnananninnhmofies

P4 bus slot

Photo 2: The logic boards for (a) the SPARCStation I and (b) the Sun-3/80. The SPARCStatton board has three S-Bus
expansion slots, versus the single P4 bus slot on the 3/80 logic board. Note the S4 DMA controller, which controls the DMA
of the SCS1, Ethernet, and serial poris to the S-Bus. The SPARCStation board ulso features u 20-MHz SPARC CPU

and custom FPU. The 3/80 features the 20-MH: 68030 and 68882 FPU.
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The SPARCStation 1

The SPARCStation features a SPARC
CPU with a clock speed of 20 MHz. A
block diagram of the SPARCStation logic
board is shown in figure 1. The machine
comes standard with an FPU that offers
performance of about 1.5 million float-
ing-point operations per second
(MFLOPS), which is about 10 times the
performance of the Motorola 68882 FPU
used in the Mac II, the NeXT computer,
and the Sun-3/80.

The SPARCStation comes with 4
megabytes of RAM and is expandable to
16 megabytes. The system board current-
ly uses 1-megabit single in-line memory
modules, but it will accept 4-megabit
SIMMs when they become available.

The logic board includes two serial
ports, one Ethernet port, one SCSI port,
and three expansion slots controlled by a
new proprietary bus called the S-Bus.

The S-Bus is one of the most interest-
ing features of the SPARCStation. It is a
synchronous 32-bit bus that operates at
the clock speed of the host CPU (20
MHz, in this case) and features direct
memory access capability, allowing the
CPU to offload much of the 1/0 process-
ing to the separate DMA channels on the
S-Bus.

The S-Bus is more than just an expan-
sion-slot bus. It includes separate chan-
nels for the SCSI, Ethernet, and serial
ports, which all have DMA and direct
virtual memory access (DVMA) through
the S-Bus. The CPU has access to a 64K-
byte cache memory, allowing it to oper-
ate at full speed during most I/O opera-
tions. A six-chip VLSI chip set controls
the cache, memory management, DMA
and DVMA, the clock, the keyboard,
and the mouse, as well as access to the
peripheral ports (SCSI, Ethernet, and
serial).

The S-Bus expansion slot connectors
are used primarily for video cards,
frame buffers, and graphics accelera-
tors, and possibly for a second Ethernet
card. Add-in boards are S by 4 inches and
can be either single- or double-sided. It
should be noted that the S-Bus is a multi-
ple master bus. This means that, in addi-
tion to the CPU, the S-Bus expansion
cards (e.g., an Ethernet controller) can
temporarily take control of the bus for
faster processing. The three-slot S-Bus
on the SPARCStation has two master
slots and one slave slot.

The S-Bus can operate at burst data
transfer rates of about 60 megabytes per
second, which is several times faster
than the VME bus used on other Sun
workstations and on many Unix-based
workstations from other vendors.

DVA converter

Transformatiom
engire
controfler

Frame buffer
controlies

Photo 3: The GX graphics accelerator card. Note the two gate arrays
on the lower left side of the board. The left chip is the coordinate transformation
engine. The right one is the frame buffer controller.

The S-Bus is currently available only
on the SPARCStation 1, but it will be-
come the standard bus on future Sun ma-
chines (however, higher-end machines
will continue to offer VME slots in addi-
tion to Sun’s proprietary bus archi-
tecture).

The SPARCStation includes a single-
channel audio interface chip and an in-
ternal speaker as well as a jack for con-
necting to external speakers. The system
software, which is discussed later in the
article, includes a Sound Tool which can
handle 8000 8-bit samples per second.
However, the audio capabilities of the
SPARCStation are fairly minimal when
compared to either the Apple Sound Chip
or the sound capabilities of the NeXT
computer. Graphics and numeric pro-
cessing are the real strong points of the
SPARCStation.

The Sun-3/80

The Sun-3/80 is the successar to the pop-
ular Sun-3/50 and -3/60 workstations.
Although SPARC may be Sun’s architec-
ture for the fature, the company is not
about to abandon its large Motorola user
base. Motorola-based machines still ac-
count for over 60 percent of Sun’s reve-

nues, and there is a large investment in
Sun-3 software. So, rather than neglect
its Motorola line, Sun has greatly im-
proved it by stepping up to the Motorola
68030 processor.

The Sun-3/80 features a 20-MHz
68030 and a standard 68882 FPU. The
3/80 uses the same single-slot, propri-
etary 32-bit asynchronous bus as the ear-
lier Sun-3 models. This bus, called the
P4 bus, also provides high performance
like the S-Bus. but it does not include the
DMA or multiple master capabilities of
the S-Bus.

Sun is sticking with the P4 on its Mo-
torola line and also on its higher-end
SPARC machines simply to provide com-
patibility with the earlier models (in
other words, users can upgrade to these
new machines and still use their old
frame buffer cards).

The Sun-3/80 comes standard with 4
megabytes of RAM (made up of 1-mega-
bit SIMMs) and is expandable to 16
megabytes. The logic board has two
serial ports. one parallel port, one Ether-
net port. and one SCSI port. The ma-
chine does not have audio capability.

Basically, the Sun-3/80 is a Sun-3/60

continued
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in a much smaller and more elegant pack-
age (the 3/60 had a 21- by 17-inch foot-
print compared to the 16- by 16-inch
footprint of the 3/80). The Sun-3/80 also
offers a modest 10 percent to 15 percent
performance increase over its 68020-
based predecessors.

Graphics Is the Key

Sun offers a wide range of graphics op-
tions for its workstations, ranging from a
basic monochrome frame buffer to an ex-
pensive and sophisticated 32-bit graphics
accelerator with Z-buffering for three-
dimensional applications. The low-end
workstations are usually equipped with
monochrome or color frame buffers (8-
bit or 24-bit color) or with the new GX 8-
bit color or gray-scale graphics accelera-
tor board.

The new GX graphics accelerator de-
serves some special attention because the
board represents some innovative engi-
neering. The GX board (see photo 3) fea-
tures two custom gate arrays that provide
a two- and three-dimensional coordinate
transformation engine and a frame buf-
fer controller. The transformation en-
gine performs matrix mathematics at
high speed for coordinate translation and
rotation, scaling, and pan and zoom. It
also controls a 32- by 32-pixel hardware
cursor that eliminates the cursor overlay
plane in memory, used in most conven-
tional frame buffers. Results from the
coordinate transformation engine are
sent directly to the frame buffer control-
ler, which performs antialiasing, raster
operations, clipping, and bit-blt opera-
tions. The board has 1 megabyte of video
RAM, which interfaces through the D/A
converter to the 1-megapixel display.

According to Sun engineers, the per-
formance of the GX board depends en-
tirely on the processing power of the host
CPU and FPU. The GX can execute co-
ordinate transformations up to a theoreti-
cal performance limit of 51 MFLOPS. It
has been benchmarked at about 15
MFLOPS when running with a Motorola
68020, according to Sun engineers.

But you have to see the GX in action to
appreciate its performance. In a demon-
stration on a Sun-3/60, the GX showed
blazing speed in everything from text
scrolling to pan and zoom on highly
complex circuit diagrams. Sun claims
that the GX offers up to 50 times the per-
formance of conventional frame buffers.

The GX board fits in either the Sun-
3/80 or SPARCStation 1 (P4 or S-Bus
configurations). In the SPARCStation,
the GX board takes up two expansion
slots. The GX board is ideal for two- and
three-dimensional drafting and wire-
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frame work and would also be beneficial
for desktop publishing work.

The Software

The new Sun workstations all come with
the Sun’s version of Unix, SunOS version
4.0. SunOS 4.0 features shared libraries,
allowing multiple applications to share
libraries in memory. Note that this is a
feature promised for the NeXT computer
but was not functional in the beta release
of the NeXT operating system. The sys-
tem software includes Sun’s Network
File System and the System Network Ad-
ministration Program (SNAP), which
allows automated file backups and main-
tenance on the network. An on-line help
facility and Desktop Organizer are also
included.

On top of SunOS, the system software
includes the X11/NeWS windowing sys-
tem, the X/View developer’s toolkit for
developing window applications, and the
Open Look specification and style guide
for designing Open Look-compatible
user interfaces. This package is called
OpenWindows, and its availability was
announced at the Uniforum show in San
Francisco in late February. Sun is also
offering three applications based on
Open Look: SunWrite, SunPaint, and
SunDraw.

The OpenWindows package is fine for
software developers working on Open
Look applications. What is missing,
however, is a standard user interface for
end users. The customer still has to know
how to install and “bring up” Unix on
the system. And the end user still has to
know how to load applications and how
to execute Unix commands from the con-
sole. According to one Sun product man-
ager, Sun will soon offer Unix pre-
installed on the hard disk with a “plug
and play” installation routine so that un-
initiated users will be able to start up the
system easily.

Having .Unix preinstalled on the disk
is certainly a step in the right direction.
But Sun must recognize that it needs an
easy-to-use, graphical user interface if it
wants to be successful in the mainstream
personal computer market. Engineers
and students may have no problem pick-
ing up Unix. But less technical users are
intimidated by the Unix command lan-
guage, and with good reason.

The lack of a user interface represents
a major deficiency in Sun’s overall prod-
uct offering. We can only hope that Sun
rectifies this situation soon. It would be a
shame to see such powerful and well-en-
gineered hardware be compromised by
the lack of equally well-engineered oper-
ating-system software.

Sun offers a wide range of program-
ming languages and compilers, text edi-
tors, debuggers, and utilities. A recent
addition is the Soft Co-Processor, an
MS-DOS-emulation program from
Phoenix Technologies, which Sun dis-
tributes under the name Dos Windows.
In addition, there is indeed an enormous
variety of third-party software applica-
tions available for SunOS, with every-
thing from advanced scientific and sta-
tistical packages to desktop publishing
software. While all SunOS applications
will run on either the Motorola or SPARC
architectures, there is no binary com-
patibility between the two architectures.
Applications must be compiled separate-
ly to run on either platform (this compi-
lation, of course, is taken care of by the
software developer).

Pricing

At the time of this writing, Sun had not
made final decisions on pricing. Price
comparison is further complicated by the
fact that Sun sells only complete systems;
there is no price breakdown by compo-
nents. I can give some ballpark esti-
mates, however. The SPARCStation 1
will have a base price in the neighbor-
hood of $10,000. If you add a 100-mega-
byte hard disk drive and a monochrome
monitor, the price will be about $12,000.
If you add the GX accelerator board, fig-
ure a total of about $14,000.

By contrast, the Sun-3/80 starts at
around $5000. A color system with a
100-megabyte hard disk drive would cost
about $10,000. Add another $2000 or so
for the GX accelerator board. Again,
these are rough estimates. By the time
this article is in print, Sun will have an-
nounced more exact pricing.

When you put together a complete sys-
tem, these machines are still well within
striking distance of fully configured
Mac IIs or IBM PS/2 Model 80s. The
NeXT computer comes in substantially
cheaper if you stick to the slow optical
disk. But none of these machines offers
the level of performance or graphics ca-
pability available in the SPARCStation 1.
The Sun-3/80 equipped with the GX ac-
celerator is also a formidable competitor.

The Sun-3/80 and SPARCStation 1 are
impressive machines and will undoubt-
edly be very successful. The one missing
link, however, is a powerful and easy-to-
use graphical interface. With the addi-
tion of that link, these Sun systems would
be hard to beat. ®

Nick Baran is a BYTE senior technical
editor based in San Francisco. He can be
reached on BIX as ‘‘nickbaran.”




Data Translation's
lechnical Training Series

Presents

PC-Based Data Acquisition and Control

DATA TRANSLATION

A hands-on, two day seminar in Marlboro, Massachusetts

13 @ 138234ace

Boosoae

Set up a complete data acquisition and
control system in just two davs

Learn how software interacts with the
hardware in your system

Discuss the many characteristics of data
acquisition hardware and software

Take advantage of the data acquisition
harchvare and software you already own

Improve data accuracy and protect your

April 5-6, 1989

May 3-4, 1989

June 7-8, 1989

July 12-13, 1989
August 2-3, 1989
September 6-7, 1989

Data franslation's Technical Training Series (TTS)
seminars are held at our headquarters in Marlboro,
Massachusetts, 35 minutes west of Boston.

hardware from noise in electrically harsh
environments

Save valuable development time and cost

Call For More Information: (508) 481-3700 x687




Technical Training Series

Data Translation's Technical Training Series (TTS)
offers hands-on seminars designed to teach you how to
set up a complete data acquisition, image processing,
array processing, or desktop video and picture
publishing system in just two days. These seminars are
designed to help you get your project off the ground
quickly.

TTS seminars are held at Data Translation's
headquarters in Marlboro, Massachusetts, 35 minutes
west of Boston

Seminar

PC-Based Data Acquisiton and Control is a hands-
on, two day seminar. It is geared toward research
professionals, engineers, and scientists who are trying to
solve data acquisition problems.

PC-Based Data Acquisition and Control provides
you with straightforward answers to your data
acquisition questions. Whether you have some
experience in data acquisition or are new to it, this
seminar will help you select and take advantage of your
data acquisition hardware and software.

PC-Based Data Acquisition and Control can save
you weeks of valuable development time; it can also
save you from choosing the wrong hardware and
software for your application.

Who Should Attend

You should attend if you are involved in the
development of IBM® Personal Computer AT* and
compatibles or Personal System/2 "“Model 30-based
data acquisition and control systems in laboratory,
factory automation, or process control environments.

PC-Based Data Acquisition and Control is geared
toward engineers, researchers, physicians, scientists,
technicians, and other professionals who use or plan to
use, data acquisition hardware or software.

This seminar is designed not only to teach you the
basics, but also to enable you to exploit the capabilities
of your /O system. While you need not be a
programmer or an electrical engineer, a basic knowledge
of DOS and the PC is recommended.

Typical Applications

e Physiological and environmental studies
¢ Components and materials testing

e Computer and medical research

¢ Quality control and testing

e Strain, pressure, temperature, and vibration
analysis

*  Fluid analysis
e  Manufacturing automation
*  Process simulation

T

Training Equipment

Typical equipment used during TTS seminars include:

e IBM® PC AT® IBM PS/2™ Model 30-286; Hewlett
Packard® Vectra ES-12; Dell 3:0; AST Premium
286/12 MHz; Tandy 3000; and Zenith 248

e Each PC is equipped with an EVGA graphics
adapter; 80287 or 80387 math coprocessor;
minimum of 640 Kbytes of memory (RAM); one
floppy diskette drive; and a 40 Mbyte hard disk
drive

e Borland Turbo Pascal® and Turbo C*

e Microsoft® Pascal, C, FORTRAN, and
QuickBASIC™

* A variety of thermocouples for temperature
measurement

e Data Translation data acquisition boards with
companion PCLAB™ software, and several third
party applications programs

¢ DOS operating system

Instructors

TTS seminars are presented by Data Translation
Application Engineers and Hardware and Software
Design Engineers who are qualified and prepared to
discuss your data acquisition needs.

Call For More Inforimation:(508) 481-3700 x687




High Performance Data Acquisition

Evaluate high performance features

e Sequential or random sampling

Application of different gains on every channel
Gap-free data collection at high speeds

High accuracy output (deglitched D/A converters)
Interruption of host CPU

Demonstration — instructor will demonstrate a speech
application which highlights high pertormance teatures

Select The Best Software For Your
Application

Define the software for your system
o Callable subroutine libraries

e Application software packages
e Program hardware at /O level

Demonstration — [nstructor will demonstrate several third
party application sottware pachages

Use subroutine libraries

e Call subroutine libraries from high level languages
e Link subroutine libraries to high level languages

e Install device drivers

Hands-on Project — PProgramming lab: \Vrite a program
using a subroutine library to acquire and output specch data

How to Register

Phone: Call (508) 481-3700 x687
Mail: Complete the attached registration form and send to

Data Translation, Inc.
100 Locke Drive
Marlboro, MA 01752-1192 USA

I more than one person will attend, a separate registration
form should be submitted for each person (copv the attached
torm as neecled). Make your reservation today-space is
limited!

Transfers and Cancellations: Must be received no later than
one weeh prior to the start of the seminar. If you cannot attend
but have already sent vour payment, call to substitute another

person without penalty. If you must transier to another seminar

or cancel less than one week before the seminar, a charge ot
$50 per person will be made.

1.
o A

Interconnections

Improve signal quality and protect data acquisition
hardware

¢ Different types of signal conditioning

e Isolation and filtering,

Temperature measurement

e Discussion of thermocouples

o Conversion of temperature to voltage

e Linearization of thermocouples

o Compensation for measurement errors (cold
junction compensation-CJC)

Choose the right signal conditioning for your
application

Put the system together

¢ Single-ended (SE) connections

o Differential (DI) connections

* Pseudo-differential connections

Hands-on Project — Connect a thermocouple to a signal
conditioning svstem and perform temperature comparisons

Behind thermocouple measurements
o Walk through linearization tables and algorithms
for temperature conversion

Schedule and Fees

TTS seminars are held at Data Translation's headquarters in
Marlboro, Massachusetts—35 minutes west of Boston.
Our seminars begin at 9:00 A.M. and end at 5:00 P.M

lee includes

Seminai and comprehensive course materials
Breaktast

Catered lunch

Dinner reception

TTS Seminars: $895 per person

Hotel Accommodations:
For information regarding hotel accommaodations, ple.se
contact Data Iranslation at (508) 481-3700 x687

Call For More Information: (508) 481-3700 x687



You will learn how to:

DATA TRANSLATION

e Interface your sensor with the PC Data Translation is a world leader in the design of
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