Special Section: PC Communications In Depth
PRODUCT FOCUS

REVIEWS
Mathematica
2New IBM PS/2 Model 70s
Dolch 80386 Portable
Connection CoProcessor
2MCA Graphics Boards
JANUARY 1989

A McGRAW-HILL PUBLICATION

QuickBASIC for the Mac

21 Digitizing Tablets

The
Annual
BYTE
Awards

PLUS

The Year Ahead
MIT's X Window System
Understanding The Token Ring
SHORT TAKES

dBASE IV
Extend
2Tape Backup Units
For the Record

01

D 440235

o

$3.50 U.S.A./54.50 IN CANADA
0360-5280

P

-4

AS

GA -

800- 426- 5150.
LASER PRINTERS AND MORE.
The obvious companion for ahigh performance Dell
system is aDell laser or dot matrix printer. All printers
come with 30- day money- back guarantee. And be sure
to ask about our software offerings, which include most
popular third-party applications as well as Dell Enhanced
operating system software.

LASER PRINTERS.
20 MHz
286 SYSTEM 220.

THE DELL

It's an 80286 system that's as fast as most
386 computers. But at less than half the
price. Which means you get the best
price/performance of any system. The
System 220 runs at 20 MHz, with less
than one wait state. It also features complete compatibility with Microsoft MSDOS and MS OS/2, plus aremarkably
small footprint. The System 220 is the
ideal executive workstation.
STANDARD FEATURES:
•
80286 microprocessor running at 20 MI-h.
•1MB of RAM* expandable to 16 MB-I(8 MBt on system board).
•Page mode interleaved memory architecture.
•Integrated diskette and VGA video controller
on system board.
•Socket for Intel 80287 math coprocessor.
•
One 3.5"1.44 MB diskette drive.
•
Integrated high performance hard dnk interface on system board.
•Enhanced 101-key keyboard.
•1parallel and 2serial ports integrated on
system board.
•3full-sized industry standard expansion ,lots
available.
OPTIONS:
•Extemal 5.25"1.2 MB diskette drive.
•3.5"1.44 MB diskette drive.
•Intel 80287 math coprocessor.
•1MB RAM upgrade kit.
**Lasefor as low as $85/Month.

THE

DELL 12.5 MHz
SYSTEM 200.

Agreat value in afull-featured AT compatible. An 80286 computer running at
12.5 MHz, this computer is completely
Microsoft MS-DOS and MS OS/2 compatible.The'System 200 offers high speed
drive options, industry standard compatible BIOS and on- site service. As
Executive Computing said of this computer's predecessor, "If faster processing
speed and low cost are two key issues
affecting your purchase decision, this
machine might be the ideal choice for
your officer

•
80286 microprocessor running at 12.5 MHz.
•
640 KB of RAM expandable to 16 MBt (4.6
MBt on system board).
•
Socket for Intel 80287 math coprocessor.
•5.25"I.2 MB or 3.5"I.44 MB diskette drive.
•Dual diskette and hard disk drive controller.
•Enhanced 101-key keyboard.
•1
parallel and 2serial ports.
•
200-watt power supply.
•6industry standard expansion slots.

Disk Drives

VGA Mono VGA Color Plus
$2,299
52,599

One Diskette Drive
40 MB-29 ms
Hard Disk
100 MB-29 ms
Hard Disk

$2,999

$3,299

$3,799

$4,1199

Laser System 60,6 pages per minute:

$2,195.

All Dell laser printers come with 1.5 MB RAM, fullpage 300 DPI graphics, and have 31 standard fonts ( 7
resident and 24 down-loadable from diskette). Dell laser
printers also provide Hewlett-Packard Laserjet:Epson/FX:
IBM Proprinter-and Diablo 630-emulations.

DOT MATRIX PRINTERS.
Printer System 800:

$ 699.95.

Our highest resolution text and graphics, 24-pin dot matrix

Parallel and serial interfaces. Wide carriage.
Printer System 600:

$499.95.

9-pin dot matrix. Draft quality at 240 cps. Near- letter
quality at 60 cps. Parallel interface. Wide carriage.
Printer System 300:

$ 199.95.

9-pin dot matrix. Draft quality at 144 cps. Near-letter

OPTIONS:
•Intel 80287 math coprocessor.
•
512 KB RAM upgrade kit.
**limefor as low as $99/Month.

quality at 36 cps. Four standard fonts. Parallel interface.

*PERFORMANCE ENHANCEMENTS
(
SYSTEMS 325, 310 AND 220):

Dell Enhanced Microsoft" MS-DOS" 3.3: $99.95

Narrow carriage.

OPERATING S
YSTEM SOFTWARE.

Using1MB SIMMs. Inquire as to availability.
With Monitor

$ 5,995.
$3,295.

printer. Draft quality at 200 cps. Letter quality at 66 cps.

STANDARD FEATURES:

640 KB is available for programs and data. The
remaining 384 KB is reserved for use by the system to enhance performance.

System 220

Laser System 150,15 pages per minute:
Laser System 80,8 pages per minute:

System 200
Hard Disk Drives
40 MB-28 ms
90 MB- 18 ms ESDI
150 MB- 18 ms ESDI
322 MB- 18 ms ESDI

Corporation. Service in remote locations will intmr additional travel charges.
t ) 1988 DELL COMPUTER CORPORATION.

l With Monitor & Adapter

VGA Mono VGA Color Plus
$2,699
$3,499
$3,999
$5,999

$2,999
$3,799
$4,299
$6,299

Dell Enhanced Microsoft MS-DOS 4.0:

$ 119.95

(Both MS-DOS versions with disk cache and other utilities)
Dell Enhanced MS3 OS/2 Standard Edition 1.0: $324.95
To

ORDER, PLEASE CALL

800-426-5150

I
NCANADA, CALL
800 -387-5752
I
NGERMANY, CALI.
06103/701100
I
NTHE U.K., CALL
344-860-456

AD CODE

NO.

IlEA9

TOA AY YOUR SUSPICIONS
YOUR TOTAL S
ATISFACTION
I
SGUARANTEED.
Dell offers acomplete line of systems, peripherals and
software.
And whatever you choose, you must be absolutely,
totally satisfied with it. If not, simply return it within the
first 30 days for amoney-back refund. No questions asked.
We call this ourTotal Satisfaction Guarantee.

SUPPORT I
S
A FREE PHONE CALL AWAY.
Also included in your system price is our toll-free support
line. It's open every business day from 7AM to 7PM (CT).
Simply dial (800) 624-9896.

ON- SITE SERVICE I
SI
NCLUDED
I
NYOUR S
YSTEM PRICE.
For those rare problems that can't be handled over the
phone, we'll send aservice technician to your location
by the next business day. At absolutely no charge to
you Because included in system price is ayear's worth of
on-site service.

ONE-YEAR WARRANTY.
Dell offers aone-year limited warranty, which warrants
each system we manufacture to be free of defects in
materials and workmanship for one full year. During that
period we will repair or replace any defective products
returned to our factory.
For alot of companies, leasing our systems is an even
better idea because of the cash flow and tax advantages.
And we guarantee fixed rates, so you know exactly how
much to budget each month. We can even custom design
alease plan to fit the exact needs of your business.

THE NEW 25 MHz
386 SYSTEM 325.

THE DELL 20 MHz
386 SYSTEM 310.

When you need the highest possible
performance of any 386, this is the technology of choice. Running at 25 MHz,
the ,System 325 is faster than the Compaq 386/25.Besides unequaled speed, it
also offers Intel's^Advanced 82385 Cache
Memory Controller and high performance disk drives. As aresu:t, it gives
you workstation-level performance for
CAD/CAM and desktop publishing
applications. It's also especially effective
as anetwork file server, and mare than
capable of handling the most complex
spreadsheets and databases.

For business users who need a386 systern, this is the best combination of per
formance and value available. Running
at 20 MHz, this 32-bit system is faster
than the IBM PS/2 ^ Model 70 and the
Compaq 386/20e. Since it has the same
high performance disk drives and Intei
Advanced 82385 Cache Memory Controller as our System 325, it brings anew
level of performance to complex spreadsheets and databases. As you might expect,
it runs windowed software at extremely
high speed. It's also well-suited for desktop publishing applications, or as anet
work file server.

STANDARD FEATURES:
•Inter 80386 microprocessor running at 25

MHz.
•IMB of RAM* expandable to 16 MB using a
dedicated high speed 32-bit memory slot.
•Advanced Intel 82385 Cache Memory
Controller with 32 KB of high speed static
RAM cache.
•Page mode interleaved memory architectuir.
•VGA systems include ahigh perfomance16bit video adapter.
•Socket for 25 MHz Intel 80387 or 25 MiHz
WEITEK 3167 math coprocessor.
•5.25" 1.2 MB or 3.5" 1.44 MB diskette drive.
•Dual diskette and hard disk drive controller.
•Enhanced 101-key keyboard.
•1parallel and 2serial pons.
•200-watt power supply.
•8industry standard expansion siots.

SiÀNDARD FEATURES:
•Intel 80386 microprocessor running at 20 MI-h.

• : MB of RAM* expandable to 16 MB using a
dedicated high speed 32-bit memory slot.
•Advanced Intel 82385 Cache Memory
Controller with 32 KB of high speed static
RAM cache.
•Page mode interleaved memory architectme.•
•VGA systems include ahigh performance 16bit video adapter.
•Socket for 20 MHz Intel 80387 or 20 MHz
WEITEK 3167 math coprocessor.
•5.25 " 1.2 MB or 3.5 " 1.44 MB diskette drive.
-Dual diskette and hard disk drive controller.
•Enhanced 101-key keyboard.
'I
parallel and 2serial pons.
-200-watt power supply.
.8industry standard expansion slots.

OPTIONS:

•25 MHz Intel 80387 math coprocessor.
•1MB or 4MB memory dpgrade kit.
•2MB or 8MB memory expansion board kit.
**L for as low as $252/Month.

OPTIONS:

•20 MHz Intel 80387 math coprocessor.
•1MB or 4MB memory upgrade kit.
•2MB or 8MB memory expansion board lut.
"Leasefor as low as $148/Monsh.

For the complete terms of our On-Site Service Contract, Satisfaction Guarantee, Warranty and leasing plans,

System 325

With Monitor ei Adapter

Hard Disk Dnves

VGA Mono IVGA Color Plus

write: Dell Computer Corporation, 9505 Arboretum Blvd.,

150 MB-18 ms ESDI
322 MB-18 ms ESDI

Austin, Texas 78759-7299.

56, 999
58, 999

System 310

57299
S9299

The Dell System 325 is ar FCC Clas Adevice,
intended for business use only.

^

With Monitor & Adapter

Hard Disk Drives

VGA Mono

VGA Color Plus

40 MB-28 ms
90 MB-18 ms ESDI
150 MB-18 ms ESDI
322 MB- 18 ms ESDI

54,099
54,899
$5,399
$7,399

$4,399
$5,199
$5,699
$7,699

All prices and specifications are subject to change without notice. Dell cantle,: be responsible for errors in typography or photography. "Payments based on a36- month open-end. lease.
In Canada, configurations and prices will vary. Microsoft, MS and MS-DOS are registered trademarks owned by Microsoti Corp. -Signifies trademarks of entities other than Dell Computer
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ur 386:based systems are priced about 35 0/o

evaluation of your needs, we'll help you select

less than comparable systems—like Compaq's:

the features that are right for you. After your

Which may make you wonder if we've left some-

system unit is custom built, we'll bum-in every-

thing important out. Like high performance.

thing, add-in boards and all, to make sure the
entire system works perfectly.

Well we haven't.
In fact, these are among the fastest 386-based
systems available. With more advanced features
than you'd get in systems that list for up to
$3000 more.

TOLL-FREE SUPPORT AND ON-SITE
SERVICE I
NCLUDED I
NTHE PRICE.
Every Dell system includes the Dell System Analyzer, acomplete set of diagnostic tools. Which

Like Compaq's.
For instance, our 20 MHz System 310 offers
you the best value available in any 386-based system. PC Magazine (6/14/88) describes it as "fast
enough to bum the sand off adesert floor."

AND I
FTHAT SOUNDS FAST,
WAIT TILL You SEE OUR NEW
25 MHz386-BASED SYSTEM.
At 25 MHz, our new System 325 offers you the

lets Dell's expert technicians resolve problems
right over the phone. This toll-free support service is available from 7AM to 7PM (CT) every
business day, at no extra charge.
And if your system requires hands-on service,
atechnician will be at your location the next
business day. At absolutely no charge to you
Because included in the price of your system is a
full year of on-site service.

highest possible performance in a.386. Like the

But that's not all. You also get our 30-day

System 310, it utilizes the very latest technology,

money-back guarantee. As well as our one-year

including the Inter 82385 Cache Memory Con-

limited warranty on parts and workmanship.

troller, advanced 32-bit architecture and high per-

AND I
FYou STILL THINK You GET
W HAT You PAY FOR, CONSIDER THIS.

formance drives. And of course, both systems are
fully IBM - PC compatible. (For more detailed
specifications, see the inside pages.)

directly from our manufacturing facility in Austin,

But speed isn't the only reason to buy from us.
Or even the best reason.

THE FIRST PERSONAL
COMPUTER THAT'S TRULY
PERSONAL.

When you buy or lease from Dell, you buy

Texas. Which means we eliminate dealer markups,
allowing us to give you alot more 386 for less.
This same principle is behind

DELL

in detail. Then call us at (800)

Dell configures systems to your own

COMPUTER

426-5150 to order the system

personal specifications. After an

CORPORATION

that's right for you.

Circle 79 on Reader Service Card

all the Dell systems. Review them
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A look at the IBM 8514/A
and Artist 10 MC graphics
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213

IntegrAda
by Karl Nyberg and Jon Udell
This Ada Programming Support
Environment for IBM PCs
falls short of the standard.

223

QuickBAS1C Comes
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by Namir Clement Shammas
A handy tool for exploring
the Toolbox and building
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233
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by Phillip Robinson
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239

Symbolic Math on the Mac
by Peter Wayner
With strong mathematic powers
and excellent graphics functions,
Mathematica has almost
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155
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by Brett Glass
The Communicating
Applications Specification
could take the pain
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Mathematica/239
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by Mark L. Van Name
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386-20C provides top
performance and expandability.
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Word processors used
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COVER PHOTOGRAPHY: PAUL AVIS © 1989

SPECIAL SECTION:
PC Communications/249

HANDS ON

IN DEPTH
249

Introduction:
PC Communications

253

Fiber vs. Metal
by James Y. Bryce
Fiber optics is no longer
considered too complicated
and expensive for routine use.

309

Looking for Trouble
by Harry Saal
If you manage aLAN, you must
be able to identify software
problems and analyze
their causes.

317

259

267

273

281

285

293

301

The Data Bandits
by William M. Adney
and Douglas E. Kavanagh
When connected to anetwork,
you must protect your data
from viruses, theft,
and accidental destruction.
Dialing Up 1990
by Brock N. Meeks
The next decade of dial-up
communications software
is already upon us.
Whither the Modem?
by John H. Humphrey
and Gary S. Smock
The authors gaze into
the future of modern
modem technology.
OS/2 Hits the Networks
by Ken Thurber
What you need to know
if you want to run OS/2
on your LAN.

A Logical Choice
by Ralph Davis
The communications protocol
APPC lays the foundation
for true distributed processing.
Making the Connection
by Ed Tittel
Networking IBM PCs, Macs,
and VAXes can boost desktop
power and productivity.

FEATURES
327

343

353

The BYTE Awards
by the BYTE staff
Our editors and columnists
give nods of approval to
this year's best products.
What Lies Ahead
by the BYTE staff
Musings about the future
of computing by Marvin Minsky,
Grace Hopper, and other pioneers
and visionaries past and present.
The X Window System
by Dick Pountain
Born as ameans to network
graphics workstations,
MIT's X Window is gaining
ground as awindowing system
for Unix.

Under the Hood:
The Token Ring
by Brett Glass
Our newest columnist examines
IBM's popular LAN standard.

379

Some Assembly Required:
Trees ' nKeys, Part 1
by Rick Grehan
Search huge databases quickly
with keyed file systems.

DEPARTMENTS
6 Editorial:
PM, SunView, and the Mac
11

Microbytes

24

Letters

33

Chaos Manor Mail

38
51

Ask BYTE
Book Reviews

435

Coming Up in BYTE

READER SERVICE
434
436

Editorial Index by Company
Alphabetical Index to Advertisers

440

Index to Advertisers
by Product Category
Inquiry Reply Cards: after 442

PROGRAM LISTINGS
From BIX: see 246
From BYTEnet:
call (617) 861-9764
On disk or in print:
see card after 408

When One LAN Is Not Enough
by William Stallings
Having more than one type
of LAN in acorporation calls
for internetworking
protocols and devices.
Understanding NetBIOS
by Brett Glass
With LANs proliferating,
it pays to understand
NetBIOS, awidely
implemented interface.

363

BYTE (ISSN 0360-3280) à published monthly with an additional issue in
October by McGrew- Hill. Inc. Pentameter: Send address changes. USPS
Forni 3579, undeliverable copies, and fulfillment questions to BYTE
Subscriptions. P.O. Box 551, Hightstown, NJ 08520. Se.cond-class postage
pod at Peterborough, NH 03058 and edditional mailing offices. Poster paid
at Winnipeg, Manitoba. Registration number 9321. Printed in the United
States of America.
Not responsible for lost manuscripts or photos. Opinions expresaed by the
authors are not necessarily the« of BYTE.
Copyright 0 1989 by McGmw..flill. Inc. All rights rennet Trademark
'<listened in the United States Patent and Trademark Office.

MIT's X Window System/353

Subscription questions or problems should be addreased
BYTE Subscriber Service. P.O. Box 551. Hightstown. Ni
08320.

JANUARY 1989 • BYTE

3

El VIE
EDITOR IN CHIEF

PUBLISHER/GROUP VICE PRESIDENT

Frederic S. Langa
OPERATIONS

Glenn Hartwig Associate Managing Editor
REVIEWS ( Hardware, Software, Product Facile)

Michael Nadeau, Associate Managing Editor, Dennis Allen
Senior Technical Editor, Software, Stephen Apiki Testing
Editor, BYTE Lab, Stanford Diehl Testing Editor, BYTE Lab
NEWS AND TECHNOLOGY (MIcrobytee, Wharfs New, Short Takee)

Rich Malloy Associate Managing Editor, D. Barker Senior
Editor, News and Technology, Anne Fischer Lent Senior
Editor, New Products, Andrew Reinhardt Associate News
Editor
Peterborough: Roger Adams Associate News Editor, David
Andrews Associate News Editor, Marthe Hicks Associate
News Editor
west Case Gene Smarte Bureau Chief, Costa Mesa,
Nicholas Baran Technical Editor, San Francisco, Frank
Hayes Associate News Editor, Marlene Nesary Associate
News Editor, Jeffrey Bertolucci Editorial Assistant, San
Francisco

J Burt Totaro
ADMINISTRATION

ADVERTISING SALES

Donna Nordlund, Publisher's Assistant

Steven M. Vito Associate Publisher,
Vice President of Marketing

MARKETING COMMUNICATIONS

Horace T. Howland Director, Pamela Petrakos-Wilson
Promotion Manager, Wilbur S. Watson Marketing Services
Manager, Dawn Matthews Public Relations Manager, Lisa
Jo Steiner Marketing Assistant, Stephanie Warnesky
Marketing Art Directe', Sharon Price Associate Art Director,
Julie Perron Market Research Analyst
PLANNING AND RESEARCH

Michele Perron Director
Faith Kluntz Copyrights Coordinator, Cynthia Damato
Sands Reader Service Coordinator
FINANCIAL SERVICES

Philip L. Penny Director of Finance and Services, Kenneth
A. King Business Manager, Christine Monkton Assistant,
Marilyn Parker, Diane Henry, JoAnn Walter, Jaime Huber
CIRCULATION

SENIOR TECHNICAL EDITORS

Ken Sheldon Features, Jane Morrill Tazelaar ln Depth,
Richard Grehan At Large, Tom Thompson At Large
TECHNICAL EDITORS

Janet J Barron, Janet Fiderio, Ben Smith, Jon Udell,
Stanley Wszola
ASSOCIATE TECHNICAL EDITOR

Robert Mitchell

Dan McLaughlin Director
James Bingham Newsstand Sales Manager, Vicki Weston
Assistant Manager, Karen Desroches Distribution
Coordinator, Donna Healy, Direct Accounts Coordinator,
Louise Menegus Back Issues

CONSULTING EDITORS

CONTRIBUTING EDITORS

Jonathan Amsterdam Programming Projects, Mark
Dahmke Video, Operating Systems, Mark Haas At Large,
Rik Jadrnicek CAD, Graphics, Spreadsheets, Robert T.
Kurosaka Mathematical Recreations, Alastair J. W. Mayer
Software, Stan Miastkowski New Technology, Alan R.
Miller Languages and Engineering, Dick Pountain
Algorithms, Roger Powell Computers and Music, Phillip
Robinson Semiconductors, Jon Shiell High-Performance
Systems, George Stewart, Book Reviews, Ernest Tello
Artificiel Intelligence

Patricia Burke Personnel Coordinator, Beverly Goss
Receptionist

BYTE INFORMATION EXCHANGE

Peggy Dunham Office Manager, Linda C. Ryan, June N.
Sheldon, Lynn Susan Valley
ART

Nancy Rice Director, Joseph A. Gallagher Assistant
Director, Jan Muller Assistant, Alan Easton Technical Artist
PRODUCTION

David R. Anderson Director, Virginie Reardon
Senior Editorial Production Coordinator, Barbara Busenbark
Editorial Production Coordinator, Denise Chartrand Editorial
Production Coordinator, Michael J. Lonsky Editorial
Production Coordinator

George Bond

NC, SC, GA, FL, AL, TN, VA
Thomas H. Tolbert (
404) 252 0626
MIDWEST
(312)751-3740
SOUTHWEST, ROCKY MOUNTAIN

Karl Heinrich (
713)482 0757
SOUTH PACIFIC

Elisa Lister (
503)924-6830

MICROBYTES DAILY

D. Barker Coordinator, Peterborough, Rich Malloy New
York, Gene Smarte Costa Mesa, Nicholas Baran San
Francisco, Rick Cook Phoenix, Frank Hayes San Francisco,
Jason Levitt Austin, TX, Larry Loeb Wallingford, CT, Brock
N. Meeks La Mesa, CA, Stan Miastkofflid Peterborough,
Wayne Rash Jr., Sue Rosenberg Washington, DC, David
Reed Lexington, KY
GROUP MODERATORS

David Allen Applications, Frank Boosman Artificiel
Intelligence, Leroy Casterline Other, Marc Greenfield
Programming Languages, Jim Howard Graphics, Gary
Kendall Operating Systems, Steve Krenek Computers,
Brock N. Meeks Telecommunications, Barry Nance New
Technology, Donald Osgood Computers, Sue Rosenberg
Other, Jon Swanson Chips

TECHNOLOGY

Liz Coyman (
6031924-9251
BYTE BITS ( 2x3)

Dan Harper (
603) 924-6830
THE BUYER'S MART ( 1x2)
Mark Stone ( 5031 924-3754
REGIONAL ADVERTISING SECTIONS
Scott Gagnon (
503) 924-4380

Larry Levine (
603) 924-4379
BYTE DECK MAILINGS

National
Ed Ware (
503) 924-13168
AfF/C COMPUTING DECK
COMPUTING FOR ENGINEERS DECK
Mary Ann Goulding (
803) 9249281
INTERNATIONAL ADVERTISING SALES STAFF

See listing on page 437.

Clayton Lisle Director, Business Systems Technology,
ISCO, Fred Strauss Senior Business Systems Analyst

EDITORIAL AND BUSINESS OFFICE:
One Phoenix Mill Lane, Peterborough, NH 03458, ( 8031924-9281
West Coast Branch Offices: 425 Battery St, San Francisco, CA 94111. ( 415)954-9719; 3001 Red Hill Ave.,
Building # 1, Suite 222, Costa Mess, CA 92826.1714)557-6292.
Noir York Branch Editorial Office: 1221 Avenue of the Americas, New York, NY 10020, ( 212)512-3175.
BYTEnet: (817)1381-9754 ( set modem eta- 1-N or 7-1-E; 300 or 1200 baud).
Fax: (803)924.7507. Yoles: ( 503)924.71381.
SUBSCRIPTION CUSTOMER SERVICE: Outside U.S. (609) 426-7070; inside U.S. (800)525.5003.
For a new subecription--(800) Z57-9402 U.S. only, or write to BYTE Subscription Dept., P.O. Box 555,
HigMstown, NJ 08520.
Officers of McGraw-Hill Information Services Company: President: Walter D. Serwatka. Executive
Vice Presidents Kenneth E. Gazzole, Aerospace end Defense; Ire Herenstein, Computers
and Communications; Russell C. White, Construction; Robert P. McGraw, Healthcare; Brian H. Hall,

Legal. Senior Vice Presidents- Publishers: Laurence Altman, Data Communications; David J. McGrath,
Engineering News-Record. Senior Vice Presidente Robert D. Dale°, Finance; Michael J. (nailer. Human
Resources. Group Vice Presidente J. Burt lotero, BYTE; Norbert Schumachrff, Energy/Process Industries.
Vice Presidents: George Elsinger, Circulation; Julie Lenard, Systems Planning and Technology.
Officers of McGraw-Hill, Inc.: Joseph L. D'orme, Chairman, President, and Chiot Executive Officer; Robert
N. Landes, Executive Vice President, General Counsel, and Secretary; Robert J. Bahash, Executive Vice
President and ChM Financial Officer; Frank D. Penglese, Senior Vice President Treasury Operations.

BYTE • JANUARY 1989

SOUTHEAST

L. Bradley Browne Director
Susan Boyd Administrative Assistant

ASSOCIATE EDITOR

ADVERTISING/PROWCTION ( 803) 92444411

4

PA, KY, NJ (SOUTH), MD, W.VA,
DE, DC
Thomas J. Brun (
215) 4963833

TELEMARKETING

Patricia Bausum Secretary, Denise A. Greene Customer
Service, Brian Warnock Customer Service, Tammy Burgess
Customer Credit and Billing

Wei •

EAST

(415) 352-4500
EXECUTIVE EDITOR

Sherry Fiske Systems Manager, Donna Sweeney
Applications Manager, Christs Patterson

Lisa Wozmak Director, Lyda Clark Senior Account
Coordinator, Karen CIlley, Linda Fluhr, Jeanne Gatcombe,
Brian Higgins, Rod Holden, Wai Chiu Li Quality Control
Manager, Julie Murphree Advertising/Production
Coordinator

NY, NYC, CT, NJ (NORTH)
Leah G. Rabinowitz (
212)512 20911
(203)964-7111

HI, WA, OR, ID, MT, NORTHERN CA, NV (except
LAS VEGAS), WESTERN CANADA
Bill McAfee (
415) 349-4100

Stephen M. Laliberte

BUSINESS AND MARKETING
TYPOGRAPHY

ATLANTIC

NORTH PACIFIC

DIRECTOR

Tony Lockwood

EDITORIAL ASSISTANTS

ME, NH, VT, MA, RI, ONTARIO, CANADA &
EASTERN CANADA
John C. Moon (
617) 262-1160

SOUTHERN CA, AZ, NM, LAS VEGAS
Jack Anderson (
714) 5574292
Tom Harvey (
213) 450-5243

COPY EDITORS

Lauren Stickler Chief, Susan Colwell, Jeff Edmonds, Judy
Grehan, Nancy Hayes, Cathy Kingery, Margaret A.
Richard, Warren Williamson

NEW ENGLAND

CO, WY, OK, TX, AR, LA, UT

Tony Bennett Manager, Cliff Monkton, Mark Monkton,
Agnes Perry

In

Jennifer L. Bartel West Coast Sales Manager, (
21416441111

IL, MO, KS, IA, ND, SD, MN, WI, NE, IN, MI, MS, OH

PERSONNEL

BUILDING SERVICES

Jerry Pournelle, Ezra Shapiro, Don Crabb, Brett Glass,
Brock N. Meeks, Mark Minasi, Wayne Rash Jr.

Dennis J. Riley Eastern Regional Sales Manager
Sandra Foster Administrative Assistant

Founder James H. McGraw ( 1860-194(ff. Executive. editorial, circulation, and advertising offices: One
Phoenix Mill Lane. Peterborough, NH 03458, phone ( 803)924-9281. Office heure Monday through Thursday
8:30 AM-4:30 PM, Friday 8:30 AM- 1:00 PM, Eastern Time. Address subscriptions to BYTE Subscriptions,
P.O. Box 551, Hightstown, NJ 08520. Subscriptions are $22.95 for one year, $39.95 for two years, and $55.95
for three years in the U.S. end its possessions. In Canada and Mexico. 525.95 for one year, $45.95 for hm
years, $84.95 for three years. $75 for one-year air delivery to Europe. Y28.1300 for one-year air delivery to
Japan. Y14,400 for one-year surface delivery to Japan, $40 surface delivery elsewhere Air delivery to
selected erses at additional rates upon request. Single copy price is 53.50 in the U.S. and ils possessions,
$3.95 in Canada, $4.50 in Europe, and $5elsewhere Foreign subscriptions and sales should be remitted In
U.S. funda drawn one U.S. bank. Please allow six to eight weeks for delivery of tiret issue Address editorial
correspondence to Editor, BYTE. One Phoenix Mill Lane, Peterborough, NH 03458 Unacceptable
manuscripts will be returned if accompanied by sufficient postage. Where necessary, permission la granted
by the copyright owner for libraries and others registered with the Copyright Clearance Canter (CCC) to
photocopy any article herein for the flat fee of $ 1.50 per copy of the anide or any part thereof.
Correspondence and payment should be sent directly to the CCC, 29 Congress St.. Salem, MA 01970.
Specify ISSN 0380-5280/83, 51.50. Copying done for other than personal or internai reference use without
the permission of McGraw-Hill. Inc., is prohibited. Requests for special permission or bulk orders should be
addressed to the publisher. BYTE is available in microform from University Microfilms International, 300
North bel) Rd., Dept. PR, Ann Arbor, MI 48106 or 19 Bedford Row, Dept. PR, London WC1R 4EJ, England.
BYTE and

BVII

are registered trademarks of McGraw-Hill, Inc

Integrated Software for
Schematics & PCB Artwork

Introducing HiWIRE'LPlus

HiWIRE-Plus Advantages

System Requirements

Wintek's smARTWORK"
pioneered low-cost printedcircuit- board CAD. Then HiWIRE
set the standard for productivity
and ease- of- use in schematic
capture. Now Wintek introduces
HiWIRE-Plus, integrating
HiWIRE's schematic features
with a powerful printed- circuitdesign facility.

Ell One tool for schematics and
printed- circuit artwork

E IBM PC, XT, AT, or PS/2 with
512K RAM, printer port, color
nonitor, and CGA, EGA, or
VGA graphics card

Creating Schematics

E Easy-to- learn menu- driven
operation; complete documentation and tutorial
D Schematic libraries with TTL
CMOS, ECL, ladder, microprocessor, and discrete
components
D Netlist and bill- of- materials
utilities included

With HiWIRE-Plus, simply
connect library symbols with
wires and buses. Creating and
changing symbols is fast and
painless. Produce your drawing
using a dot-matrix printer, laser
printer, or pen plotter.

E Circuit boards up to 60x60
inches and 256 layers

Circuit- Board Design

E Schematic- to- layout crosschecking

HiWIRE-Plus gives you all the
design freedom you want: you
choose the grid size, trace widths,
and pad shapes. The board size
and number of layers are virtually unlimited. HiWIRE-Plus is
perfect for surface- mourn., microstrip, and ECL applications.
CURRENT VERSIONS
kINVIRE, VI 1r4, smARTWORK, Vi 4,1

Circle 299 on Reader Service Card

D Variable grid size, trace width,
and pad size (. 001" resolution)
D PCB library with DIPs, SIPs,
SMDs, PGAs, TOs, and edge
and D connectors

D Design- rule checker
D 800 number for free support

Microsoft Mouse
III IBM ProPrinter or Epson
dot-matrix printer, and/or
E Houston Instrument or
Hewlett-Packard pen plotter
Higher Performance
Better Value
Still only $ 895, Hi WIRE- Plus
delivers quality schematics and
PCB artwork. You don't need to
guess if HiWIRE-Plus is right for
you — we guarantee it! Try it for
30 cays at absolutely no risk.
Call toll free today and put
HiVVIRE-Plus to work for you.
Wintek Corporation
1801 South Street
Lafayette, Indiana 47904-2993
(800) 742-6809 or
(317) 742-8428
FAX ( 317) 448-4823
Telex: 70-9079
Europe: RIVA Ltd., England,
Phone: 0420 22666, FAX: 0420 23700

"1-11WIRE","smARTWORK", IVVIntek", and the 'Armtek loe are
registered trademarks ci VVIntel< Corporaton

Australia: Entertainment Audio Pty, Ltd.,
Phone: ( 08) 363-0454
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EDITORIAL

II

Fred Langa

PM, SUNVIEW,
AND THE MAC
Our early benchmarks
show some interesting
similarities and some
surprising differences

am writing this in my hotel room at
COMDEX in Las Vegas. It's just a
week after the formal release of
Presentation Manager (PM). All
around the show, signs dangle from the
ceilings: " OS/2," they say, pointing to
the booths displaying OS/2-related hardware or software. From adistance, it's
impressive.
But when you follow the signs and
actually go into the booths, you find
more promises than products. The expected flood of OS/2 applications still is
not materializing.
In a way it's a shame, because our
early benchmarks of PM show that it's a
very nice product: BYTE Lab's preliminary figures on text and graphics performance indicate that PM is marginally
faster than either of its two chief rivals—
the Macintosh and SunView ( Sun's
graphical interface for Unix).
What's the holdup? Senior Testing
Editor Rick Grehan thinks it's in part
due to " a whopping amount of starting
friction," as he puts it. Programmers are
facing abody of documentation that rivals (if not surpasses) the gigantic Inside
Macintosh. "Remember how long it took
decent programs to show up on the Mac?
We'll probably see the same phenomenon on PM," Rick warns.
Here's a very cursory summary of
some of the interesting ways that Rick
and the BYTE Lab have found that PM
differs from the Mac and SunView.
Macintosh Windowing
On the Macintosh, a window is a data
structure that holds all the information
6

BYTE • JANUARY 1989

the Mac needs to make the window appear on-screen: The window definition
function knows how to draw the window's frame, how to determine if the
pointer is in the window when the mouse
button is clicked, and so forth. Mac windows are more or less independent.
PM Windowing
A PM " window" is actually abundle of
separate windows, including the frame,
the titlebar, and the client window
(where the actual drawing/text display
occurs). All are windows in their own
right. This bundle is arranged in ahierarchy, the head of which is the frame.
Since windows in PM are hierarchical,
a window can have children. The children's positions are relative to the parent's; when the parent is moved, its children also move. Also, when the parent
window is closed, its children are also
closed. PM's hierarchical approach allows applications to create an arbitrarily
complex system of windows.
SunView Windowing
The Sun window system is constructed
around the idea of multiple panes. A window is built as a bundle of other windows; these subwindows are akin to the
PM client windows. Such subwindows
can be canvases (for graphics), text subwindows (for text entry and editing),
panels (that typically hold static text and
buttons), or TTY subwindows (that act as
aport to acommand prompt).
Programming Hassles
In many ways, the Sun system takes care
of many details that Mac or PM programmers have to handle explicitly. For example, because of the way user-triggered
"events" are processed and the ease with
which aprogrammer can " attach" specified actions to events, Rick has written a
demonstration program on the Sun that
creates and labels abutton that you can
click on to initiate some predefined action: It's only about four lines of C code.

In a similar program on the Mac, a
mouse-down event would be detected by
the program's event loop, but the application program would have to determine
where the mouse was when its button was
pressed, figure out what was supposed to
happen next, and act accordingly.
A PM program would need a procedure for responding to aW M_BUTTONDOWN message, then would have to call
aposition function to determine the location of the pointer on the screen, examine
the location to see if the pointer was in
the button to begin with, and initiate the
desired process.
Text Handling
There are also variances in the way the
three systems handle text. The Mac supports astructure called TextEdit. This is
basically astring, but the Mac Toolbox
contains apile of routines that let aprogram manipulate that string for performing text editing-type functions. The
Mac's TextEdit routines handle a lot of
the work programmers would ordinarily
have to do on their own.
Rick reports aparallel to the TextEdit
structure on the Sun system: the text subwindow, which is awindow to which you
attach a memory- or file-based string.
Text subwindow routines let you display
and manipulate text by means of simple
function calls.
However, using beta software and
documentation, Rick has found no TextEdit counterpart to this structure in the
PM environment.
Complexities such as these (and there
are many more) add up to asteep learning curve. And that's what's taking so
long.
On the other hand, our preliminary
benchmarks indicate that when applications do arrive—for both PM and SunView—we'll probably feel it was well
worth the wait.
—Fred Langa
Editor in Chief
(BIX name Ilanga")
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Play the game of the decade. Free.
It's aspecial Maxell edition of 688 Attack
Sub, Electronic Arts' brilliant new simulation game for IBM PC/XT/AT and most
compatibles.You'll command acrew aboard
afully- equipped top-secret billion dollar
sub. Hunt or evade intelligent foes. Thrill
to highly realistic 3-D graphics ( 256 colors
in VGA mode). It's irresistible, easy to
operate and it's yours on the free 11th disk in
specially- marked MD2-D and MD2-HD
10-packs at your Maxell dealer. Don't delay.

Command the con of 68b ATTACK SUB.

maxelle

THE GOLD STANDARD
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"Upgrade product ofthe year."
...PC Workl

AC E

‘
e

0

"Editors' choice"
... PCMagazine

Installed in minutes, the Renegade 386 motherboard turns any
IBM PC, XT, AT or inexpensive clone into apowerful new computer,
lightning fast with both old software AND new OS/2 releases.

I
T

s
this you?
You would like to have extraordinary computing

peed and power. You want number crunching ability. You
need complex CAD capabilities. Or graphics. Or multi-tasking.
And you haven't got it. (And you don't want to spend a
fortune to replace good equipment with the newest standard.)
Weep no more. You can turn your present system into
the latest, high-performance system that will equal or *reed
the best ofthe new computers
Renegade 386:
A new heart and brain for your computer.
Renegade lbchnologies offers designers, engineers,
architects, and computer-dependent businesses asimple and
reliable alternative to obsolescence. Or the unreasonable
expense of anew system.
Simply replace the "motherboard" of your present system with aRenegade 386' motherboard.
It takes ascrewdriver and less than 20 minutes. And
costs but $1695.
That's thousands ofdollars less than anew IBM System/2
Model 80.
But it gives you more thanjust the latest industry standard. You can run your old software on it. Probably anything
you now use on your XT or AT. Big Blue can't do that.
You can use your present 16-bit peripherals. ( If you've
looked at PC "add-on" cards, you already know your old equipment would be useless.)
But with Renegade 386' you'll have to find some other
excuse to throw away your current modem, network card,
8
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EGA or disk controller
cards.
The Renegade 386'
board comes with an ironclad one year limited
warranty. It uses genuine
U.S. made Intel 386 chips
and is designed and manufactured in the U.S.A.
Multi-task with Lotus 1-28 and
other app-lications running side-by- by Hauppauge Computer
Works. Hauppauge is a
side on the Microsoft Windows/386
desktop.
major developer of software
support for Microsoft and IBM products, and is producer of
the highly respected Hauppauge 8087 or 80287 highspeed
math coprocessors. Over 50,000 have been sold.
Major computer magazine reviews in the last year have
hailed our Hauppauge-made board as amajor breakthrough
in ahigh speed, high power, high performance upgrade
product.
Not an accelerator card. Not a "turbo" gimmick.
Renegade 386' gives you afull-featured
new computer.
Thanks to Renegade's 80386 microprocessor your computer will now boast a32-bit data path —and aclock speed of
16 MHz with zero wait state access. Up to 8expansion slots
are provided depending on your computer configuration.
Your "new" computer also will now have 1Megabyte
of 100ns RAM. This is not anaked board. And it also includes
a32-bit high-speed RAM expansion slot which you can populate with up to 15 Mbytes of system memory.

UR MOTHER
In practical terms that simply means that programs like
Lotus 1-2-3 or new products like Foxbase 386, and almost anything else, will runfaster than anything you have ever seen.
Which is aminor problem for some folks who are playing
computer games on company time. Renegade 386' may run
them at speeds far too fast for human reactions.
The world is not perfect.
Otherwise Renegade
386' is perfectly compatible with products
like AutoCAD, Aldus
PageMaker, Microsoft Windows, Ventura Publisher,
the Novell Network and sizzlers like Paradox 386. We
haven't yet found apopular
Rater, easierpmentation graphics
program we can't run
with newest software releases.
with it.

304bAY TRIAL OFFER
AND OUR
NO-RISK GUARANTEE

Ir _

We understand perfectly that you have no reason
to believe anything you read. Including this ad. ( We
read too.)
So we invite you to evaluate the Renegade 386""
yourself. Call and order one. We'll send it with detailed,
clear instructions. Use it in your own system, on your
own work, for 30 days. 'fry it for brilliant presentation
graphics, make massive and instant spreadsheet recalculation, run huge memory-hungry CAD programs.
Wring it out— on anything your software is up to.
But don't stop there. Challenge your best computer technician. Or aconsultant whose opinion you
value. Ask them to compare Renegade 3867 dollar for
dollar, and feature for feature, with the best on the
market.
After 30 days, if it isn't for you, for any reason,
we'll take it back and mite you acheck immediately
for your full purchase price.
The risk is all ours. But we urge you not to wait.
RAM chip prices are going up every day due to worldwide chip shortages. We can guarantee this current
price only if you order now.

Power hungry? Equip Renegade 386' with
even more RAM —without speed loss.
Add up to 15 Mbytes of system memory with Renegade'
expansion modules that plug right into your Renegade 386'
32-bit expansion slot. And run with no loss ofspeed
—something no IBM or Compaq model can match.
There's alot of confusion in computer claims, but the
fact is that with zero wait state, our 16 MHz is effectively the
same as those highly touted machines running at 20 MHz
with one wait state.
So plug in Renegade"' expansion modules in 2-and
4-Megabyte increments and run Windows 386 applications at
the speed God intended.

Call toll-free today. You have nothing
to lose but yesterday's computer system.

$1695

1-800-426-2189

The Renegade 386"" motherboard. Next
generation perfornzancefor $$thousands less

Wenesade
TECHNOLOGIES
Redmond, Washington USA

( 206)885-5700

IBM PC, AT, XT, Personal System/2, Microsoft Windows 386, Foxbase 386,
Paradox 386, PageMaker,1-2-3, Novell Network, Ventura Publisher, EGA, Intel,
Hauppauge, Compaq and other brands and products are trademarks t.r
wit registered trademarks of their respective holders.
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WINDOWS FOR DATA®
fi-eet"
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Invoices: Create
INVOICE
Invoice No.

Review

Print
Data:

Search for customer record? ( V/M):
Enter customer information? ( Y/N):
Enter billing address? ( V/N):
Enter marketing information? ( V/M):

No.

PRODUCT

5
6
7
8

WDMS
UDLA
UDTC
URI

Pg
WD3B2
WDSU2
WDUM3

Exit
12/03/87
Time:
ustome
M
William Jones
N
Innovative Software
N
351 Bulletin Avenue
N
Needham, MA
82194
(617) 394-5512

DESCRIPTION
Windows
Windows
Windows
tândû4s

Windows
Windows
Windows
Windows

for
for
for
for

for
for
for
for

Data
Data
Data
Data

Data
Data
Data
Data

-

Microsoft
Lattice
robe C
XENIX

XENIX
3B2 Unix
Sun Unix
Micrfflax

1 1',

QUANTITY

PRICE

AMOUNT

10

295.80
293.08
295.00
793 .88
3.80

29A .
147SAM
1475.00
1590.08
0.00

S
2

N

Subtotal:
Shipping:

11325.00
0.08

TOTAL :
Payment :

11325.00
8.80

Cursor_tuenoll, ENTER selects and ESC exits choice

,s f you program in C, take a few
moments to learn how Windows for
Data can help you build astate-of-theart user interface.
['Create and manage menus, data-entry forms, contextsensitive help, and text displays — all within windows.
7 Develop window- based OS/2 programs sight now,
without the headaches of learning OS/2 screen management. Run the same source code in PCDOS and OS/2
protected mode.

EÍ Build abetter front end for any DBMS that has aClanguage interface (most popular ones do).

FROM END TO BEGINNING
Windows for Data begins
where other screen packages end,
with special features like nested
pop-up forms and menus, field entry from lists of choices, scrollable
regions for the entry of variable
numbers of line items, and an exclusive built-in debugging system.
NO WALLS
If you've been frustrated by the limitations of other
screen utilities, don't be discouraged. You won't run into
walls with Windows for Data. Our customers repeatedly tell us how they've used our system in ways we never
imagined — but which we anticipated by designing Windows for Data for unprecedented adapatability. You will
be amazed at what you can do with Windows for Data.

YOU ARE ALWAYS IN CHARGE
Control functions that you write and attach to fields
andior keys can read, compare, validate, and change the
data values in all fields of the form. Upon entry or exit
from any field, control functions can call up subsidiary
forms and menus, change the active field, exit or abort
the form, perform almost any task you can imagine.
OUR WINDOWS
WILL OPEN DOORS
Our windows will open doors to
new markets for your software.
High-performance, source-codecompatible versions of Windows
for Data are now available for
PCDOS, OS/2, XENIX,
21 UNIX, and VMS. PCDOS
versions are fully compatible with Microsoft Windows.
No royalties.
MONEY BACK GUARANTEE
You owe it to yourself and your programs to try
Windows for Data. If not satisfied, you can return it for
a full refund.
Prices: PCDOS $295, Source $295. OS/2 $395.
XENIX $ 1295. UNIX, VMS, please call.

Call: (802) 848-7731
Telex: 510-601-4160 VCSOFT

Vermont
Creative
Software

ext. 51
FAX 802-848-3502

21 Elm Ave.

Richford,
VT 05476

MICROBYTES
Staff-written highlights of developments
in technology and the microcomputer industry

Voice- System Researchers Hope to Rise Above Noise

A

'though great progress
has been made in the
quality and accuracy of systems using voice recognition
and voice synthesis, there is
still much work to be done in
both recognizing and synthesizing the acoustic variations of speech. That was
the consensus at the annual
meeting of the American
Voice Input/Output Society
(AVIOS), held recently in
San Francisco.
The biggest problem in
voice recognition is being
able to accurately interpret
various accents, intonations,
word ambiguities, and different pitches of the male and
female voice. Some progress has been made by using
atechnique called the Hidden Markoff Model, in which
each word is broken up into
syllables and each syllable's
frequency response is analyzed separately. Although
this method has promise, it
requires atotally quiet environment and has yielded
only 70 percent accuracy for
vocabularies of up to 1000
words.

The main objectives of
researchers working in voice
recognition in the next few
years are achieving a90 percent semantic accuracy
rate, real-time performance,
and being able to maintain
accuracy in normal, noisy
environments. Another
challenge facing researchers
is getting voice recognition
systems to sample sounds
faster than once every 10
milliseconds.
Voice synthesis systems
have achieved ahigh degree
of accuracy in converting
text to talk, but they don't
sound natural. Part of the
problem is that single phonemes, like the letter a, for
example, produce awide
range of frequencies depending on the word. For example, " The fat man ate
jam in the Cadillac" can
yield variations in frequencies of up to 300 Hz in the
formant frequencies for the
phoneme a.
The trick is to develop a
parser that can determine the
frequency of the phoneme
depending on the adjacent

letters. For example, the
phrases " Sally" and " sassy"
yield different frequencies
because of the letters immediately following a.
Another major challenge
facing voice synthesists is
creating different voice
qualities in text-to-speech
synthesis. For example,
there's no method for expressing breathiness, creakiness, falsetto, loud and soft
intonations, and variations
in stress on different
syllables.
The challenge is to develop methods for quantifying the acoustic variations
in speech and to develop
parsers that can resolve semantic ambiguities to help
assign the proper intonation
to aphrase. Work in this area
is being conducted at Stanford Research Institute,
Speech Plus (Palo Alto,
CA), and at anumber of
other research institutes
and speech-recognition companies. AVIOS can be contacted at P.O. Box 60940,
Palo Alto, CA 94306, (408)
742-2539.

C ++ Users Await Next Release
As
the future of soft-

ware engineering looks
more and more objectoriented, C + + looks more
and more significant. Addressing the question of how
to make the programming
environment more productive, Sun Microsystems' cofounder Bill Joy said recently, " The name of the
answer is C + +."
C + + , invented by
Bjarne Stroustrup at AT&T
Bell Labs in the early
1980s, is an extended version
of ANSI Standard C that

adds the constructs necessary
for object-oriented programming. Users and researchers at arecent
Usenix-sponsored conference
agreed that the next major
release of C + + from AT&T,
version 2.0, will resolve
many portability concerns
and add functionality to the
object-oriented paradigm, including type-safe linkage,
multiple inheritance, and
member-wise assignment
and initialization semantics.
Version 2.0, which should
be released during the first

quarter of this year, should
coincide roughly with the release of adocument that
will comprehensively describe the current state of
standard C + +.
The AT&T C + + compiler has been considered the
standard since its release in
1985. Unlike C, for which
companies have written
variations on the original, incompletely specified AT&T
C compiler, developers writing their own C + + compilers have been careful to
continued

NANOBYTES

•Since Lotus Development founder Mitch Kapor can get pages of
publicity for aproduct
that isn't even aproduct
yet, we'll give him just a
paragraph. Kapor has
said that his company,
On Technology, will
develop products that
make computers easier
to use and that they'll
consist of " building
blocks" that will run
under different operating systems. He hasn't
specified how these
products will make computers better, but we
can bet the first On product will implement
object-oriented principles. At arecent conference on object-oriented
programming, 14 of
On's 23 employees were
there. Kapor, aspeaker
at the conference, said
OOPS methodology will
prompt " adifferent ecology of applications
.
more modular, more
like kits that users
assemble."
•Mighty mouse: Marq
Technologies (
San Diego, CA) has anew
mouse that you can transform into an image
scanner or an optical
character reader by outfitting it with special cartridges that plug into the
front of the input/pointing
device. The MarqMouse, which is compatible with mice from
Logitech, has aresolution
of 600 pixels per inch.
With the scanning module attached, the device
can capture images at 300
dots per inch and with
continued
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16 levels of gray. It works
with the IBM PC,
PS/2s, and compatibles.
The basic mouse is
$199; the scanner module
and OCR module will
each sell for $799.
•The pact between
Tandy and Digital
Equipment Corp.,
whereby Tandy will build
personal computers that
DEC will then sell under
its own name, has advantages for both companies. DEC gets aproduction line run by one of
the most experienced
electronics manufacturers
in the world. Tandy, as
aresult of a " technology
exchange," gets, among
other things, DEC's
DECnet networking
technology. DEC's outreach to personal computer companies like
Tandy and Apple indicates an awareness that
you can't plan to survive in aproprietary
VMS world. DEC also
signed apact with Ashton-Tate to put dBASE
on the VAX.
•DEC is " well along"
in making the transition
from proprietary DECnet communications protocols to Open Systems
Interconnect protocols,
said DEC vice president
William Strecker at Patricia Seybold's Executive
Forum recently. The
move to OSI will take a
couple of years, but it's at
least the right direction,
as OSI provides guidelines for networks of
computers from different
manufacturers. As
Strecker agreed, the language of networks has
to be open and international. " We believe
everybody else will come
to that conclusion," he
said.
•Metaphor (
College
Place, WA) has anew licontinued
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stick closely to the example
set by AT&T's own evolving
version of C + +. " The
main players have all deferred to us [on compatibility issues]," said Jonathan
Shapiro, amember of the
Bell Labs technical staff.
Programmers and academics at the Usenix conference disagreed on how to
implement several objectoriented constructs, but all
agreed that compatibility
with the AT&T C + + compiler is essential.
Not everyone is afan of
C + +; some programmers
think it is too unstructured,
an " anarchist" in Shapiro's
terms (as opposed to a " fascist"). " What he's saying is:
Either programmers can do
what they want, or program-

mers can do what the language designers think they
should do," explained Andrew Koenig of the Bell Labs
staff. Bill Joy says, " C+ +
gives you enough rope to
hang yourself."
Technical staffers at Bell
Labs point out that C + + is
evolving and that version
2.0 will not be driven by
market concerns. " It has
taken so much more time to
get things working reliably
that we want to wait and
make sure that it's reliable
when released," said Koenig.
Noting that input from the
user community and consultation with vendors is vital,
Stroustrup said, " We must
have delays in this process
[the release of 2.0]; otherwise, we may have to live

with gross mistakes."
The presence at the
C + + conference in Denver
of representatives from
major computer companies,
including IBM, HewlettPackard, Apple, AT&T, and
Sun, makes the language's
future look good. (Notably
absent was Stepstone,
which makes Objective C,
the object-oriented programming language bundled
with the NeXT machine.
Objective C is not compatible
with C + + .) " As far as I
can tell, we've had amuch
bigger impact than any current language, if you look at
languages introduced in the
last 15 years. It is no longer
controversial to say C + +
is the next generation of C,"
Shapiro said.

Prototype Big LCD Can Display 16 Colors

L

iquid crystal displays
will be one of the hottest
potential markets heading
into the 1990s. And they'll
come in all flavors, sizes,
colors, and resolutions.
LCDs with resolutions of
640 by 480 pixels will be
common on laptops in the
next decade, and as the market grows, so will the size
of the displays.
And now, IBM Japan and
Toshiba have produced a
prototype of what they say
is " the world's largest color
LCD." Hitachi recently announced a2-meter-square
LCD that can display eight
different colors, but a
Toshiba spokesperson said,

"Ours is the largest one
capable of displaying 16
colors."
The prototype, developed
jointly by IBM's Yamamoto
Laboratory and Toshiba's
Electron Technology Labs,
measures almost 15 inches
square. It took 2years to develop, aToshiba representative told Microbytes Daily.
The LCD uses an " activematrix-type thin film transistor" for each pixel. The
display can switch between
color and monochrome
mode; in monochrome mode,
the resolution is 1440 by
1000 pixels, for atotal of
1.58 million pixels. Color
mode is somewhat less, pro-

viding amatrix of 720 by
550 pixels. Each pixel in
color mode is made up of
four colors: red, green, blue,
and white. You can reproduce up to 16 colors on the
LCD at the same time.
A Toshiba official said
that the " pitch between
pixels is about 200 microns," producing the high
density required for the
LCD's high-resolution
images. The official
wouldn't speculate on when
the LCD would reach production levels, nor would he
provide any details on what
the display might cost or
when it might appear in
products.

NeXTStep Won't Affect OS/2 Plans, IBM Says
IBM's deal with NeXT to
license the NeXTStep
Unix-based graphical interface prompted speculation
that IBM might be veering
from its proclaimed commitment to OS/2. But IBM
claims that its use of NeXTStep will have absolutely no
impact on its plans for OS/2.

IBM spokesperson Scott
Brooks said that NeXTStep
and OS/2 are " intended for
different areas. OS/2 is a
strategic system for PS/2s
and Systems Application Architecture host environments. NeXTStep is purely
for Unix-based environments." Brooks said users

can expect a " steady
stream of enhancements to
both our OS/2 and Unixbased systems. We want to
offer leadership in both
areas over time."
Brooks declined to comment on planned products for
the NeXTStep environment
continued
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To each
MicrosoftQuickBASIC

Despite what some software companies are saying, one language just can't
be all things to all programmers. Which
is why Microsoft offers alanguage for
every level.
When you're starting out, you need
learning tools that make it easier. Take
our Quick languages, for instance. Each
one features an integrated development
environment that puts
apowerful editor,
compiler, debugger
and on-line help within easy reach. And of
course, all Quick languages are mousedriven, so all commands are just apoint
and aclick away.

More specifically, Microsoft« QuickBASIC comes with on-line support: QB
Advisor serves as astate-of-the-art electronic manual, and QB Express can teach
you how to use the environment in just
minutes. Of course, you'll be more productive even faster with our new Easy Menus
and the instant environment.
Or maybe you already know how to
program and want to be introduced to the
power of C.
Microsoft QuickC® is your language.
The fastest way to learn C: just use its integrated source-level debugger and advanced
graphics capabilities. You'll be up and writing Cprograms in no time. Just like the
name implies.

(I) Copyright 1988. Microsoft Corporation. All rights reserved. Microsoft, the Microsoft logo, MS-DOS, Code View and QuickC are registered trademarks and Making it all make
sense is atrademark of Microsoft Corporation. For more information call (800) 541-1261. Customers in Canada call 1-416-673-9811. Outside North America, 1-206-882-8661.
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FREEFILE ' Next free BASIC file nocher.

OPEN " PIPE:" . Child$ FOR INPUT AS FileNwther
WHILE MOT EOF(1) ' Loop until the child process ends.
LIME INPUT 11FileMumber, Directory$114unEntries) ' S
%%Entries = hunEntries . 1 ' Increnent counter.
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p
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ChildDone:
.C.LOSE Filettunber
'

' The child process ended norna
' Close the BASIC file.

Microsoft

Professional.
Professional programmers are in a
league all their own. So are the tools
Microsoft provides the professional.
Each of our profesLotus ' 1-2-3'
Metro"
sional languages offers
Express
WORDPERFECT WordPerfect*
the complete developPageMakere
ALDUS
ment solution. IncludProfessional
ORACLE
Oracle
ing the acclaimed
Oracle Solar
RASE*
MICRORN
CodeView.® An optimizPETER NORTON Noton Coninander
Oat !Nickles
ing compiler for power.
Deno Rom
OS/2 support for access MERRIL LYNCH DARWIN
to the next generation
Our languages speak for themof computing. And
selves—all of these industry hard
Microsoft Editor for the hitters use Microsoft languages.
most sophisticated source code editing
As for the most powerful BASIC ever
to grace aPC, there's BASIC Compiler.

With its talent you have the ability to
create smaller, faster executables.
Which isn't to say Microsoft COptimizing Compiler doesn't have afew talents
of its own. Lightning fast at running executables, it also features an incremental linker
and support for various powerful platforms
like MS-DOS® and Microsoft Windows, as
well as Presentation Manager.
So no matter what level of computer
programmer you are, Microsoft makes a
language that lets you be the best you
can possibly be. Which goes to show you,
one language company really does fit all.

Microsoft

ce

Making it all make sense:

PageMaker is aregistered trademark of Aldus Corporation. Lotus and 1-2-3 are registered trademarks and Metro is atrademark of Lotus Development Corporation. R:BASE is a
registered trademark ofMicrorim, Inc. Oracle is aregistered trademark of Oracle Corporation. WordPerfect is aregistered trademark of WordPerfect Corporation.
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said that IBM products
Ibut
would follow " closely
brary of numerical
methods for Think's
Lightspeed C for the
Macintosh. NuTools contains 350 numerical routines and 50 I/O routines
and sells for $ 125. Metaphor said it plans similar
libraries for Lightspeed
Pascal and Borland's
Turbo Pascal.
•Mitsubishi Electronics America (Torrance,
CA) is offering anew
line of optical storage
devices to system builders. The MW-5D1
WORM (write once,
read many) drive can
hold 300 megabytes on
each side of a5U-inch
removable disk cartridge
and has an average random access time of 80
milliseconds; track-totrack seek time is rated
at 1ms. The company's
two new optical jukeboxes, primarily for
document management
systems, can hold as
much as 90 gigabytes on
152 WORM cartridges or
34 gigabytes on 56 cartridges. Each cartridge is
good for about 300,000
pages, Mitsubishi said.
•Mitsubishi researchers in Japan have been
doing overtime in the
optical technology department. The company
says it has come up with a
process that greatly increases the writing density on optical media.
•Drexler Technology
(Mountain View, CA)
says it will start marketing LaserCard-based
workstations next
month. The systems, designed for record keeping, security, and electronic publishing
applications, use
Drexler's credit-cardsize optical memory
cards for storing data;
the cards can now hold as
much as 2megabytes. A
continued
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behind" the rollout of NeXTStep 1.0 on the NeXT computer, which is scheduled to
be available during the second quarter of this year.
Brooks said IBM is " bound
by the schedule that NeXT
has." IBM will have to wait
until early or mid- 1989 for a
bug-free version of
NeXTStep.
Regarding the Open Software Foundation consortium
of Unix vendors, which in-

dudes IBM and is working
on anew interface for
Unix, Brooks said that IBM
"does not have aproduct to
present to OSF at this time."
Steve Jobs said that NeXT
has not offered any products
to OSF, either. So far,
NeXTStep will be limited to
the NeXT computer and
IBM's AIX platforms. After
paying areported $ 10 million for the license with
NeXT, IBM may not be too
anxious to share this interface with other companies,

and NeXT might feel the
same way.
NeXT has alot to gain
from IBM's acceptance of
NeXTStep. NeXT knows
that the key to its success is
widespread support from
innovative applications developers. With IBM providing
another major market for
NeXTStep software aeplications, NeXT could attract
developers who otherwise
might have been hesitant to
commit themselves to
NeXTStep.

With DVI Technology, Intel Could Be Key to PC Video
Intel

(Santa Clara, CA)
has joined the race to commercialize interactive digital video. The company's
surprising purchase of Die
ital Video Interactive technology from GE/RCA gives
it the chance to establish a
technical standard for
microcomputer-based digital
video, much as it has done
with microprocessors. Developed by RCA, DVI consists
of hardware and software that
enables microcomputers to
play long videos stored on
conventional digital compact disks.
DVI uses aproprietary
data-compression algorithm
to squeeze up to an hour of

full-screen, digitized video
onto astandard CD-ROM
disk. Without compaction,
only 30 seconds of normal
video could be stored on a
disk, yet the quality of DVI
images is not significantly
different from those generated by aVCR. Half-screen
or smaller images can run
for more than 2hours, and
moving pictures can be
combined with computer text
and graphics, high-resolution still photographs, and
stereo audio. The digitized
video is played back through
an IBM PC AT or equivalent configured with ahighresolution monitor and
three plug-in boards to be

supplied by Intel.
First demonstrated in
March 1987, DVI is now in
beta test at more than 20
sites. Intel plans acommercial release of the system in
the second quarter of this
year to software developers
and OEMs. The company
said it intends to improve
the quality and performance
of DVI over the next 2years
and reduce its cost through
miniaturization and volume
production. By 1990, Intel
aims to package DVI in a
set of chips.
Beta-site applications
will include interactive education and training, simulation, and entertainment.

Japanese Giants Offer New Unix Systems

U

nix workstations have
been the province of
American computer
makers, and they got aglamour boost last year when
Steve Jobs rolled out the
NeXT cube, but Japanese
companies aren't neglecting
this growing market. Two
industrial giants are showing
aconsiderable interest.
Sony last year began
offering its NeWS Unix systems in the U.S. and now
will ship them with an erasable optical disk drive (594
megabytes) as a $4650 option. The newest models are

built around Motorola 25MHz 68030s and come with
as much as 16 megabytes of
main memory, room for
three 286-megabyte hard disk
drives, a125-megabyte tape
drive, and a64K-byte memory cache. The prices for
the NeWS series range
from $3995 (diskless) to
$54,900.
Matsushita Electric Industrial has developed four
new Unix workstations it
plans to start marketing this
spring. The four new BE
series models are adiskless
machine with an Ethernet

interface; adesktop machine
that can be used as an MSDOS computer; adesktop
publishing system,
equipped with a1312- by
1312-pixel display; and a
deskside machine that can
hold up to 1.5 gigabytes of
hard disk storage internally.
All four new models use
80386 CPUs and have 32Kbyte memory caches. They
will run Unix System V release 3.2, including X Windows and Sun's NFS. Up to
four 80386s can be installed in asingle machine.
continued

Take the 3-volume

Advanced C Libraryforord, $4.95
as your introduction to the

a $93.40 value

Library of Computer and Information Sciences

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

Numerical Recipes in C
The Art of Scientific Computing
Four experienced scientists bring you
this authoritative "cookbook" of C routines for numeric computation. It includes sample code for almost 200
routines, as well as a mathematical
and algorithmic analysis of each
technique.

RECIPES IN C covers everything from
linear equations, matrix inversion,
singular value decomposition, and
spline arrays ... to finding minima or
maxima, calculating eigenvectors and
eigenvalues, interpolation and
extrapolation.

Over 730 pages long, NUMERICAL

Publisher's price: $44.50

NUMERICAL
RIECIPEs

The Are of
Mr•turn

Graphics
Programming
in

Graphics Programming in C
Use the power of C to create efficient
graphics. This example-packed book
is filled with proven graphic routines
and sample programs including many
full- color illustrations. Use the code
modules as is or modify them to meet
your specific needs.

ics cursors ... techniques for coordinate transformation ... methods for
creating three-dimensional figures ...
and more. Also includes afascinating
program for drawing iterated function
systems and fractals.
Publisher's price: $24.95.

Learn how to create and move graph-
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DA
BASENT
DEVAETLIMME

C Database Development
Implement and manipulate relational
databases in C with this time-saving
source of portable, reusable C program modules.
An invaluable collection of C language
functions, it shows you how to use data
pointer operations, assign global alphanumeric names to integral values,

support independently compiled
source files, and much more.
Containing a complete DBMS, you get
aDM schema compiler, B- index files, a
DB manager, full- screen data entry
query, adata file manager, and report
generator and utilities.
Publisher's price: $23.95

MEMBERSHIP BENEFITS
In addition to getting the Advanced C Library for only $4.95 when you
join, you keep saving substantially on the books you buy. • Also, you
will immediately become eligible to participate in our Bonus Book
Plan, with savings of 65% off the publishers' prices. • At 3-4 week
intervals ( 16 times per year), you will receive the Library of Computer
and Information Sciences News, describing the coming Main Selection and Alternate Selections, together with adated 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 abook you do not want, we
guarantee return postage.

k ST••

The Library of Computer and Information Sciences is the
oldest, largest book club especially designed for computer
professionals. In the incredxbly fast-moving world of data
processing, where up-to-the-moment knowledge is essential,
we make it easy to keep totally informed on all areas of the
information sciences. What's more, our selections offer you
discounts of up to 30% or more off publishers' prices.
If reply card is missing, please write to the Library of Computer and
Information Sciences, Dept. 7-FF6-00939, Riverside, NJ 08075, for
membership information and an application.
Byte 1/89
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new device driver card
will enable the systems
to run MS-DOS software.
Drexler has been one of
the pioneering forces behind these optical memory cards.
•NorthBank Corp. recently issued astatement
saying it will offer a
$1000 reward to " the
first person to write a
program that will modify, erase, or otherwise
write to ahard disk partition protected by the
Guard Card. The program may be in the
form of avirus, Trojan
[Horse], or any other
executable program." If
you're feeling contagious, contact Richard
Bronson at NorthBank,
10811 North Bank Dr.,
continued

A-TWon't Put dB into PD

A

shton-Tate (Torrance,
CA) has no intention of
putting its dBASE language
into the public domain as a
standard computer language, company chairman
Ed Esber told agroup of
users recently. " Beware of
Greeks bearing standards,"
Esber told the Boston Computer Society IBM group at
one of its meetings.
"If you're talking about

putting dBASE into the realm
of an ANSI standard, I'm
not ready to do that yet,"
Esber said. " If you're suggesting that Ido that, it's an
issue that I've thought alot
about . . . but I'm not willing
to put the dBASE language
into the public domain."
On the much-publicized
late shipment of the dBASE
IV package, which finally
came out in late October,

Esber said, "We know we
screwed up."
"If you have some input
to make on our products, and
the first level or two you try
don't work, don't assume that
Idon't want to hear it,"
Esber said. " Write to me.
You'd be surprised what
can happen if Iget aletter,
draw an arrow to so-and-so,
and add anote that says
'Please make this happen. —

Newspaper Designers Putting Desktop Systems to the Test

A

lthough newspapers
still use adelivery system that often depends on
school-age children as the
last link between producer
and customer, they are in
many ways technological
leaders in production. At a

Travel
With
Afast Crow
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 communications. 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 technology, the WorldPort line of portable modems
combine abroad range of features that bring
you the best value in modems today. Features

recent meeting of the Society of Newspaper Design
(SND), attended by page
designers from around the
world, 90 percent of the
members said they use personal computers in their
newsrooms, and 92 percent

of those computers are
Macintoshes. Those Macs
are often used to create
graphics relating to local
news stories. Several companies now provide anational
service of daily graphics
continued

*e‘.

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 atiny price.

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

'••-º

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, 516261-0423.)

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

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

World Port 2400 is atrademark of Touchbase Systems, Inc. Carbon Copy PLUS is atrademark of Meridian Technology, Inc.
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Circle 276 on Reader Service Card

ntape backup systems are so reliable
we'll back up your data with dollars. Here's how:
Two Year Data Loss Recovery
Contract.
Can you really trust your backup if
afailure occurs?
Yes—if you're using Sysgen" Reliant
streaming tape backup for your PC/XT"
/AT' and PS/2' systems. Only Reliant
offers you added assurance against
data loss. We'll guarantee you this: if
you're unable to retrieve your data from
aReliant tape, we'll pay your data
recovery costs up to $1500 if you're
under our Data Loss Recovery
Contract* (2years: $50,1 year: $25).
No other tape backup manufacturer
offers you this extra protection.
Sysgen's rugged design and
excellent price/performance will give
you peace of mind—and to give you
maximum flexibility, all Reliant
backups are available in both external
and internal versions.
But RELIABILITY is what backup—
and Sysgen—are ultimately all about.

Series 300: Streaming
backup on industry
standard 1
/"
4
cartridge.
Systems are available at
60 and 125 MB capacity levels.
Menu-driven software includes Reliant's
exclusive Autoverift feature. Comprehensive backup features for Novell?
IBM: and 3COM* make Series 300 ideal
for network use.

Series 200: Costeffective streaming
backup on digital
cassette.
Series 200 offers 60
MB capacity in asmall
6" x8" footprint. Data is stored on a
compact cassette—you'll never struggle
with apile of floppy disks again. You
can pre-set your backup times for
automatic operation, while fast 5MB
per minute performance assures your

'All claims %object to the terms and conditionsset forth in the Sysgen Data Loss Recovery Comma. Sysgen is atrademark of Sysgen, Inc.
XT, AT, PS/2 are trademarks of IBM Corp. IBM, Novell and 3COM are registered trademarks

Circle 259 on Reader Service Card

data will be secure—at your
convenience.

Series 500: Latest technology 72
MB streaming backup in a
31
/"drive.
2
Advanced features make 1.„,
Series 500 compact, fast and
quiet. The external system has
asmall footprint and is truly portable.
The internal system fits perfectly into
the 31
/"drive slot of the PS/2. Series
2
500's unique servo-tracking head
mechanism ensures reliable tape
interchange between PC and PS/2
configurations.

Back up Your Data With Dollars.
Call the Sysgen Hotline for the
name of your nearest dealer:
1-800-821-2151.

SGEN

INCORPORATED

556 Gibraltar Drive, Milpitas, CA 95035
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Richmond, VA 23233,
(804) 741-7591.
•Now that the grease
has settled from the election of 1988, let's look
back at atruly interesting
race. Eastgate Systems
(134 Main St., Watertown, MA 02172, (617)
924-9044) has anew
hypertext package for
the Macintosh that explores and simulates the
1912 presidential election. Remember that
one? Rough-and-ready
upstart Theodore Roosevelt went up against
Taft and Wilson. Eastgate describes this $45
program, appropriately
called The Election of
1912, as ahypertext
book and says it doesn't
have even one " next
page" button.

that subscribing newspapers
receive either by telephone
lines and modems or by direct satellite link.
These graphics directors
have become more demanding of software and hardware vendors for the tools of
their trade, but they have
found that they can create
good-looking print publications with personal computers and off-the-shelf
parts. Karl Gude of the Associated Press, for example,
uses MacDraw II despite
what he says are several
drawbacks. What he doesn't

like is that text presentation
isn't what newspaper graphics designers demand; kerning capabilities are not satisfactory; the ability to have a
continuous-tone screen is
lacking; and when doing
color separations, text cannot
be overprinted.
Bill Campbell, president
of Claris (Mountain View,
CA), said feedback from
AP members is affecting version 1.04. " You are the
pushers of the limits of technology," he told the SND.
Fred Ebrahimi of Quark
(Denver), whose Quark

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

XPress has proved of particular interest to the newspaper market, agreed that
users such as the SND members can play an important
role in the growth of his
product.
Quark XPress 2.0 was
used to produce the 24-page
color newspaper done during the meeting. About half
of the full-page output was
produced on aVarityper 600dot-per-inch laser printer,
and the rest was done on a
Linotronic 500 with 1250
dpi. Several designers said
they could not tell which
pages were produced on
which device in the final
product. " It shows that both
of these machines are good
enough for production on
newsprint, although Iam
not sure Iwould want to produce halftones and screens
at 600 dpi for anewspaper,"
explained one of the
designers.

FIVE GOOD REASONS
TO BUY AMOUSE-TRAK:
Count them. With MOUSE-TRAK,
five fingers do all the work. Because
it uses trackball technology, input
and precision control is at your
fingertips, not your elbow.
With CAD, Desktop
Publishing or Spreadsheet
applications, MOUSE-TRAK is easier, faster, more
relaxed and alot more comfortable to use than
ordinary input devices.
MOUSE-TRAK OFFERS YOU OPTIONS
2or 3buttons —

speed control —

Multiple Interfacing

MOUSE-TRAK is stationary. Only the highly
efficient trackball moves, eliminating tiresome
arm and wrist movement. You can operate
MOUSE-TRAK in your hand, even sit back
with it on your knee. It plugs into your
computer and needs no additional power supply.
User definable input keys are in easier-to-use
locations. The uniquely patented shape has
been developed through
rigorous ergonomic
studies of hand
sizes and
finger geometry. Made
in the U.S.,
MOUSE-TRAK

41,

is already in use by the military in planes, subs and tanks.
Engineers at IBM", Texas Instruments" and Motorola" are
also using MOUSE-TRAKS.
MOUSE-TRAK carries amoney
back guarantee. If you don't
like using MOUSE-TRAK
within 30 days, we'll
refund your money.
And, if you do like
it, we'll give you $ 10
for your old mouse.
MOUSE-TRAK
ranges in price from
$139-$189.
Call us toll- MOUSE-TRAK combines mouse interfree for the
face technology with the convenience
and precision of atracking ball. There's
complete story
no wasted motion or time.
on MOUSETRAK and the name of adealer near you.
Our new brochure is available upon request.

1-800-533-4822
(in Texas 214-494-3073)

i121

.1tre.en. Garland. Id,. 7/042 USA.

fella. 214 444-4150

IBM. Tencu humane. and Motorola urr rrgnienrel fradrenaris
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These unretouched print
samples show the superior
print quality of QMS-PS 810
over printers using firstgeneration print engines.

ntroducing the PostScript laser printer
that blacks out at high speeds.
The new QMS-PS' 810 can compose and print
the most complex pages in record times, with
richer, more saturated blacks than ever before.
All with the desktop publishing power of Adobe
PostScript', and the superior print know-how of
QMS, an industry leader.

The new
8-page/minute
QMS-PS 810
laser
printer

Under the hood QMS ASAP" (Advanced System Architecture for PostScript) is proprietary
technology that helps eliminate the hardware
bottlenecks that hinder other PostScript printers.
As aresult, QMS-PS 810 boasts processing speeds
remarkably faster than other PostScript printers
in its class. And faster output means greater productivity. In addition the QMS-PS 810 laser
printer's new Canon'
SX' print engine
covers solid areas and
prints fine detail
better than previousgeneration engines.

Fast start, strong finish You can adorn your
documents with one or all of the 35 Adobe
typefaces. Thanks to PostScript, there's an
infinite number of font variations available. You
can also make type as large or as small as you
want. And put it anywhere on the page. In fact,
with PostScript you enjoy total control over the
design of your page. It gives you the complete
desktop publishing power to do things that
would otherwise be virtually impossible. So you
get high-quality output exactly how you want it.
Along with PostScript, the HP LaserJet +",
Diablo' 630 and HP-GL' printer emulations
are added for your non-PostScript software.
The QMS-PS 810 laser printer is easy to
use, maintain, and comes with aone-year warranty. It's available from Laser Connection
dealers. Laser Connection is asales and
marketing subsidiary of QMS. For the dealer
nearest you call 1-800-523-2696.

LASER

connecnon
A QMS company

CÇD1987 Laser Connection

Circle 150 on Reader Service Card

The following are trademarks of their respective companies: QMS, QMS-PS, ASAP
Laser Connection of QMS, Inc. PostScript of Adobe Systems, Inc. Canon, Canon
SX of Canon, U.S.A. Laserlet + HP-CL of Hewlett-Packard. Diablo of Xerox Corp.
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CMO...Your Nationwide Source
AMIGA

Nobody Does It Better.

Aegis Development
Animator/Images
Draw Plus 2000
Sonix
Cinemaware
Rocket Ranger
Electronic Arts
Deluxe Photo Lab
Deluxe Video 1.2
Epyx Software
XJ-500 Joystick
Gold Disk Software
Professional Page
Micro Illusions
Photon Paint
Micro Systems Int.
Raw Copy V1.3
Micro Systems Software
Excellence
New Tek Inc.
Digi-View 2.0
Digi-Paint
Sub-Logic Corp.
Flight Simulator 11
WordPerfect Corp.
WordPerfect

• One of the oldest and largest
direct marketers of
microcomputer products.
• Our qualified and courteous
sales consultants can help you
choose from over 4,000
products.
• Toll-Free technical support
before and after the sale.
• All products are new and
warranteed by the
manufacturer.
• Competitive pricing.
• Same day shipment on instock items.
• All major credit cards

Call Today!

IMMES111111

ATARI 800XL & XF551
Disk Drive fir Software
s159*
*Includes: 800XL, 551 Drive &
Star Raiders, Missile Command,
Asteroids, Defender, & Qix
WordPerfect Corp.
WordPerfect

S. 89
159
49
39
99
89
15
259
69
44
189
149
44
39
189

MACINTOSH

accepted.

Atari
800XL 64K Computer
$ 74
130XE 132K Computer
149
520S1- FM RGB/Color Syst.
849
104051 Color System
Call
SF1224 Color Monitor
329
XF551 Disk Drive ( XL/XE)
189
Access
Leaderboard Golf
22
Accolade
Hardball
19
Avant Garde
PC Ditto ( IBM Emulation)
64
Sub-Logic
Flight Simulator 11
33
Soft Logik Corp.
Publishing Partner
59
Timeworks
Desktop Publisher
89
VIP
Professional Gem
109

1

$ 159

Olympia
NP- 30 Mac 150cps
Seikosha
SP-1000AP Mac
Everex
EMAC 20 Deluxe 20MB
EMAC 60T 60MB Backup
PCPC
21MB SCSI Hard Drive
Cornerstone
SinglePage Display SE
DualPage Display SE
Magnavox
9CM080 14" VGA Display
RasterOps
19485 Trinitron
Sigma Designs
PageView SE
LaserView Il
New Image Technology
MacScan Pro Sheetfeed
MacScan Pro Flatbed
Practical Peripherals
Mac 2400 Stand Alone
Shiva
NetModem V2400

MONITORS

7CM8515 14" Comp./RGB 8279
CM8762 14" Comp./RGB
249
9CM053 14" HiRes EGA
369
9CM082 14" VGA Display
429
NEC
JC-1402 Multisync
639
Packard Bell
PB-1272 12" TTL Mono
79
PB-1472 14" TTL 132 Col.
109
PB-1422EG 14" HiRes EGA
359
Princeton Graphics
Max- 12e 12" TTL Amber
149

289
239
595
895
759
899
1699
519
3395
849
1899

SEIKO INSTRUMENTS
CM- I430 14" VGA
s649
Zenith
ZEM-1490 14" VGA Analog

MULTIFUNCTION
ATD-ZuckerBoard
Color Half Card
Monochrome Graphics Adpt.
AST
Six Pak Plus Board
VGA Plus Adapter
Boca Research
TopHat 128K Expansion
BocaRam/AT 13-4MB Board
Boca MultiEGA
DCA
Irma 2 3278 Board

1399
1789
239
479

1

Amdek
Video 210 Amber
89
Video 410 TTL Monochrome 145
Color 600 14" RGB w/Text 299
Color 722 Dual Mode RGB
439
Magnavox
7BM623 12" TTL Amber
79

VIDEO 7
Fast Write
s389

Your Source for Hardware, Software & Peripherals
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1
79
79
149
389
129
149
199
749

For Quality Computer Products.
Everex
Magic I/O AT Par/Ser
S 59
Ram 3000 Deluxe 0-3MB Bd. 89
Micro Enh. Deluxe 800x600 189
5th Generation
Logical Connection 256K
479
Hercules
Graphics Card Mus
179
IDEAssociates
IDE5251 Local Emulation
579
Intel
AboveBoard 2 Plus w/OK
319
AboveBoard PS/286 w/512K 419
Inboard 386/PC 80386 CPU 869
8087 IBM PC/XT CoP.
99
80287-8 IBM XT 8MHz CoP. 239
Orchid Technology
TinyTurbo 286
285
Paradise
AutoSwitch EGA 480 Adpt. Call
Video 7
Vega VGA Adapter
285

STORAGE DEVICES
ATD-ZuckerBoard
Tandy 30MB HardCard
Everex
Floppy Stream 40 40MB Int.
Excel Stream 40T 40MB Int.
Miniscribe
8425 20MB 31
/"40Msec
2
3650 40MB 51
/"61Msec
4
Mountain Computer
TD- 4340 40MB Int. Tape
TD- 4440 40MB Ext. Tape
Plus Development
20MB HardCard
Seagate
ST- 225 20MB w/cont
ST- 238 30MB w/cont
Sysgen
Bridge- File 51
/"External
2
SmartImage 60MB Internal
Q1C-File 60MB External

COMPUTERS
AST
Premium 286/386 Desktops
Compaq
Deskpro 286/386 Desktops
Portable 286/386
NEC
Mu'Ornate Laptops
PC-TOO
640K 10MHz 8088 Desktop
512K 8MHz 80286 Desktop
Sysgen
ProSystem 12MHz w/40MB
Toshiba
T1200 Floppy/HrdD Lptp
Zenith
80286/386 Desktops
SuperSport Laptops

COMMUNICATIONS
Anchor
6480 C64/128 1200 Baud
520 ST520/1040 1200 Baud
1200 Baud External
Atari
XMM301 XL/XE 300 Baud
SX-212 ST Modem
Avatex
1200 HC External

1
479
359
529
259
349
379
479
549
269
289
249
479
599

1

This Month's Featured Product:

TOSHIBA
11000 8088
Laptop

$799
2400 Baud External
$179
ATD-ZuckerBoard
2400 Baud External
129
Everex
Everçom 24E+ 2400 Bd. Ext. 199
MiniModem 1200 Baud Pckt. 129
Hayes
SmartModem 1200 Baud
289
SmartModem 2400 Baud
439
Intel
2400B Classic Internal
249
Murata
M1200 Facsimile
779
Practical Peripherals
1200 Baud Stand Alone
109
2400 Baud Stand Alone
189
Sharp
FO- 220 Facsimile Machine 1099
Supra
2400AT 2400 Baud Atari
169
U.S. Robotics
1200 Baud Direct Ext.
109
199
2400 Baud Direct Ext.

PRINTERS
Brother
M-1709 240cps, 132 Col.
HR- 20 20cps Daisywheel
HR- 40 40cps Daisywheel

Okidata
ML- 182+ 180cps, 80 Col. $ 249
ML- 320 300cps, 80 Col.
359
ML- 390 270cps, 24-Wire
519
Panasonic
KX-P1080i 144cps, 80 Col.
169
KX-P1091i 194cps, 80 Col.
199
KX-P1124 192cps, 24-Wire
349
Star Micronics
NX-1000 RainBow Color
239
NX-2400 24-Wire, 80 Col.
369
Toshiba
P321-SL 216cps, 24-Wire
499

SOFTWARE
Ashton-Tate
dBase IV
MultiMate Advantage II
Borland
Paradox R-Database
Quattro
Central Point
PC Tools Deluxe
Computer Associates
AccPac Easy Accounting
DAC Software
DAC-EASY Accounting

1
489
379
669

5th Generation
$ 99
FastBack Plus
IMSI
79
OptiMouse w/Dr. Halo III
Logictech
79
C7 Mouse w/Software
219
ScanMan Scanner
Lotus Development
299
Lotus 1-2-3
MECA
119
Managing Your Money
Meridian Technology
119
CarbonCopy Plus 5.0
Microsoft
109
Serial or Buss Mouse
Peter Norton
79
Advanced Utilities
Peachtree
169
Complete Accounting
Quarterdeck
79
DESQView 2.02
Software Publishing
89
1st Choice 3.0
79
1st Publisher 2.0
179
Professional Write 2.0
The Complete PC
179
HandScan For PC
269
Complete Answer Machine
WordPerfect Corp.
229
WordPerfect 5.0

1
499
289
459
159
49
79

XI kcl\
Ventura Publishing 2.0
5495

59

Call
Call
Call
Call

Your Source for Hardware, Software cfr Peripherals

749
899

In U.S.A.

2199

800-233-8950

Call
Call
Call

1
99
129
109
44
89
99

Circle 62 on Reader Service Card

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

EPSON LX-800
180cps, 80 Col.
189
Epson
FX-850 264cps, 80 Col.
FX-1050 264cps, 132 Col.
LQ-500 180cps, 24-Wire
LQ-850 330cps, 24-Wire
LQ-950 264cps, 24-Wire
LQ-1050 330cps, 132 Col.
NEC
P2200 Pinwriter 24-Wire
P5200 Pinwriter 265cps

Over 400,000 SATISFIED CUSTOMERS • MAJOR CREDIT CARDS ACCEPTED
Call
Call
Call
Call
Call
Call
369
579

POLICY Add 3% ( minimum 57 00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3weeks to clear. For
re•ma • 'rondo
faster delivery, use your credit card or send cashier's check
or bank money order. Credit cards are not charged until we ship. Pennsylvania
and Maryland residents add appropriate sales tax. All prices are U.S.A. prices and
are subject to change. All items are subject to availability. Defective software will
be replaced with the same item only. Hardware will be replaced or repaired at our
discretion within the terms and limits of the manufacturer's warranty. We cannot
guarantee compatibility. All sales are final and returned shipments are subject to
arestocking fee. We are not responsible for typographic or photographic errors.
Aloi

MMC
MICCICICOMPu•EO

COUIV,Il
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OUTSTANDING
SOFTWARE
s2 49

,
W
O
El
D
DI
III

Per
($2.9rper
k dsk

less than 10rj
when
g

Satisfaction Guaranteed or Money Back!
USINESS

13 - (2disks) Prepare spreadsheets wipowerlul Express Cat.
53 - Create, fill in & print yr business forms w/EZForms. 512K.
79 • Generate statements, ease record keeping w/the Invoicer
117 - Hattie your personaVoiz money picture w/Fnance Mgr II.
135 • (2disks) Track inventory, sales, w/PC-Acct bookltrig mgr.
159 - (2disks) Mass Appeal mail mgr br envelopes, Labels, etc
D 193 -Make axurate job, cost estimates w/PDS'Cuote. 640K
D 201 - Log bank transactions, produce financ'l reports w/Checks
226 - (2disks) File Express menu driven all purp database mg
121 232 • (2disks) Friendly Dr. Data mail mgr is easy-to-use. 640K.
D 234 - Control & date inventory w/T-Mastr; know daily levels.
D 267 - Add special chars, ine graphics to yr word process/ wit/.
D 316 - Manage clients, sales prospects w/Traciv! 512K, hrd dsk
fE 319 - (2disks) Keep appointmnts, update agendas w/EzDesk.
337 - Analyze your deft charges, paymnts, interest w/Charge!
383 - Track yr portfolio, get weekly reports w/Mutual Fund Mgr.

EDUCATION

Li 186 • It's painless learning DOS withe interactive DOS Tutor.
191 - Learn music, US states w/PC-quizzer. Sign lang demo!
CI 228 - Build dazzIng typing speed practicing w/PC-Fastype. *
D 297 - Graphic mathematical puzzle game mate teaming fun!
D 366 - k's simple to keep, average student grades w/Gradescan
E 376 - Teachers & students can summarize grades w/GradeM.
384 - (2disks) XY-See graphic math for HS & pottage students

GRAPHICS

L) 58 - Display hires 3-D molecular structures w/Chemvw. EGA.
CI 145 - (2disks) Paint draw w/Finçerpaint deign w/Altamira. *
CI210 - (2disks) Cnaale advanced 3D designs! 640K, hrd dsk. *,
IM 285 - (3disks) Produce grt 3•D images w/Surfmodl graphics.
121 362 - (2disks) Edit graphics, colorize pics wNGAC,ad! VGA.

GAMES

El 15 - Bkilernen game tests knowledge of Bibie figures/events.
C) 23 - Star Trek Othelo2 board game, artillery bombing. EGA.
• 28 - Play Backgammon, or Wordplay (Ike wheel of lortune)!
• 84 - Three solitaire card games, Spider, Klatrike, Canheid! *
El 121 - Cubed, Pango, Centipede, Hopper (lk Frogger), more! *
D 151 - Hack puts you & busty dog WIawild adientre (kRogue).
E 176 • Destroy enemies w/Striker, conquer the world in Risk *
D 215 - Solve, create own word puzzles with Phrase Craze!
E289 - 3-D Pacman, Kong, Spacewar, ABM (missile and). *
CI 309 - Blackjack (you set rules), ArmchairOB, imperial war!
321 - Star Trek, the origint Colossal Caves Adventure, more.
365 - (5disks) Create your own grt adventure games. 384K.
372 - Pinball, Othello, Dragons, Sopwith (fly one), battleship. *
UTILITIES

Li 139

- Packed w/print tails for print spoohng, banners, fonts, et.
141 - Print wide dccmnts/spreadsheets sideways w/On-Side!

El 214 - (2disks) Search for addresses w/Zp-Phone cross ref.
[II 258 - Work around DOS w/Easy Access hard disk menu sys.
D 275 - Acolection of invaluable general purpose DOS utilles.

MISCELLANEOUS

Li 31 - Movie Database ists 4,000+ tans available on videotape
El 48 - (4disks) Access 6000+ famous quotes trom world history
E] 74 - Trouble wyour landlord? Loam your legal tenant rights!
O 85 - Add windows áçive your Basic ;dogs aprotessnl look
E 146 - PC-Lotto helps you mathernatioaly beat state lotto odds!
CO 153 - (2disks) The popular word processing system; PC-Wiita.
291 - (2disks) Reoord your own or play men w/PianoMan!
367 - Keep track of all your tapes, LPs, & CDs wiMusic Library.
111386 - (2disks) 150+ fantastic cloaking redpes. Add your own!
* Disks so marked above require acolor graphics adapter.

Membership Special! $ 19.95 ( reg. $ 34.95)
For $
19.95 ($25.95year for 3.5") become akicroCom Syslams
,merrier and get The Mermen Boor ($12.95 separately), a
!subscription to '
Sieveitare Review" magazine, 6 free new.
IMeese sharevalre disks (
one featured each issue), low mente, I
IPhzes, and any '
Isis in this ad for only $1.99 each! ($2.99 for 3.51 I
In 35" disks desired ( add $ 1 . 00 disk to applicable price)

MicroCom Systems
13673 Enochs Street
1Santa Clara, CA
195051

Cost of disks
Membership
Shipping
CA res tax
Total end.

$3.00

I
I
I

Phone Toll Free for Same- Day Shipment!

(800) 727-5995 (
Ml
1988 1.4CS
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LETTERS
Power Reading
Congratulations on "PC Power, Part 1:
Power Protection" by Mark Waller (October 1988), a much- needed article.
There is altogether too much misinformation being cast about by those who
pretend to know. Specifications that may
sound impressive in apeddling contest
often have little to do with the real issues.
The problem is compounded by oftquoted mavens and other self-proclaimed pundits who still speak from the
"landmark" studies of the 1970s that
have long since been determined to be
invalid.
Mr. Waller described many of the
shortcomings of surge suppressors and
ferroresonant transformers with respect
to the needs of modern electronic loads.
All Iwant to add to his comments is that
not only are these approaches less good
than alternatives, they are actually
harmful when misapplied. This point
could have been made stronger. All in
all, though, Waller's article should go a
long way toward broadening the respect
for the subject.
Having said all that, one technical
point should be clarified. On page 280,
Waller says, " ... acouple of capacitors
and a MOV across the secondary...."
In actuality, the clamping circuit (MOV
or otherwise) belongs on the primary
side of the transformer.
AC power is avery complex phenomenon. But, like music, it has been made so
readily available that nearly everyone
takes it for granted.
David Fendl
Libertyville, IL
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.

Cleaning Up Piracy in Hong Kong
The note in Nanobytes (October 1988)
that software piracy in Hong Kong is getting worse is out of date. From late July
to mid-August, the Hong Kong police
and courts shut down all pirated-software shops and publishers in the colony.
These raids were far larger and more
widespread than previous halfhearted attempts, and the results have been criminal convictions, not just seizures of afew
dollars' worth of disks.
No doubt some form of software
piracy by private individuals will continue to exist, just as it does in the U.S.
and elsewhere, but the software piracy
industry is broken. There will never
again be mass marketing of low-cost
copies of famous packages or stores
openly selling racks full of counterfeit
manuals. Ihave been in the Hong Kong/
Macao computer industry for several
years, and Iam certain that the changes
are dramatic and permanent.
Keith Gross
Exton, PA
October Inventory
I'm not normally given to spending time
writing letters to magazines, but I
thought Ihad to offer high praise for the
October 1988 issue. Here's why:
The article entitled " 80386s for the
Masses" by Steve Apiki and Stanford
Diehl gives me a good benchmark for
judging such systems, as Iam considering the investment myself. As usual,
your comparison covered all the major
points well.
Iam a heavy Borland product user.
I'm not attached to Borland in any fashion, but Iusually wind up buying Borland products because of the company's
combination of features, price, and the
excellent customer support available
through the company's upgrades and
technical-support staff. So Ifound " Borland Beefs Up Its Languages" by Rick
Grehan and Tom Thompson, on the new
Borland Pascal/C/Assembler packages,
of interest, and Iwas gratified to read of
the recommendation.
continued

Who Says FoxBASE+
is Better than dBASE?

The BestJust Got Better—Now Shipping New FoxBASE+ Version 2.10!
Nicholas Petreley, InfoWorld Review Board:

Adam Green, Contributing Editor, Data Based Advisor,

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

dBASE Author:
"For the PC, FoxBASE+ has consistently set the performance
standard for dBASE compatible languages. For the Macintosh,
FoxBASE+/Mac will set standards for innovation and leadership in anew dBASE implementation."

P.L. Olympia, Founder & President, National Dbase Users
Group / Government Computer News:
"FoxBASE+ is asupercharged dBASE, with all the features
Ashton-Tate forgot. If you're into serious dBASE development
and have not tried FoxBASE+, you are living in the dark ages
and wasting your company's money."
George F. Goley IV, Cont. Editor, Data Based Advisor:
"The product is fast, very compatible, fast, easy to use, fast,
relatively inexpensive, and very fast. In every test, FoxBASE+
outperformed the other products. And people who answer the
phone at Fox know what they are talking about."

David Irwin, Former President/CEO, Data Based Advisor:
"From the dBASE compatibility standpoint, FoxBASE+ is flawless. From the speed standpoint, FoxBASE+ is unbelievable.
From the " lazy factor" standpoint, FoxBASE+ is perfect."

Glenn Hart, Contributing Editor, PC Magazine:
"Initial tests of FoxBASE+ were simply stunning. In many
ways, FoxBASE+ gives you the best of both worlds: all the benefits of interactive development and debugging, plus the speed
and code protection of acompiler."

Don Crabb, Contributing Editor, InfoWorld:
"You can expect blazing speed on the Mac. FoxBASE+/Mac
breezes past tests that have proven stumbling blocks for
Macintosh databases in the past. FoxBASE+/Mac combines
complete dBASE compatibility with agenuine Macintosh
user interface."
This is what they said about Version 2.00 of FoxBASE + .
Imagine what The Experts will say about New Version
2.10 with these added features: Menu-Driven Interface, Program Documentor, Screen Painter and Template-Based
Application Generator ... and Version 2.10 is even faster
than 2.00!
Join The Experts. Get your copy of the New FoxBASE + Version 2.10 today! Now available at your nearest, quality software retailer, or directly from us by calling ( 419) 874-0162
Ext. 320.
Because, when it comes to speed, compatibility and value,
nothing runs like the New FOX— Version 2.10!

Fox Software

Nothing Runs Like aFox.
Circle 109 on Reader Service Card
FoxBASE and FoxBASE+ are trademarks of Fox Software.
dBASE and dBASE Ill PLUS are trademarks of Ashton-Tate.
Macintosh is atrademark of Apple Computers, Inc.

Fox Software
118 W. South Boundary
Perrysburg, OH 43551

(419) 874-0162 Ext. 320.
FAX: (419) 874-8678
TELEX: 6503040827 FOX

The original AnthroCart. Mobile.
Incredibly strong. So many ways to solve
° your space and equipment problems.
Choose different sizes. Move
4
. shelves around. Add space saving
options.
AnthroCart. We//designed
TECHNOLOGY
Technology Furniture.
FURNITURE

Look for our name.

AnthroCart®
Call us for more ;nformation:

800-325-3841

WARRANTY

Anthro
Technology Furniture .

ANTI-RD

Iam also impressed by the exhaustive
reviewing of Sprint in no less than three
articles, giving it the broadest possible
treatment. Coincidentally, I bought
Sprint the day before my magazine arrived and used it for the first time that
day. So Ithink my own impressions are
not influenced by the articles. Nevertheless, the articles echo many of my own
sentiments.
The In Depth articles on hypertext
were both informative and appreciated.
Thanks for defining things for me.
Finally, Ithought " PC Power, Part 1:
Power Protection" by Mark Waller was
very useful. Everybody Iknow uses a
surge protector, but not aone can explain
what it does, and the article was on exactly the right technical level to clarify matters. Instruction like this is easily worth
the price of asubscription.
Paul E. Tichy Jr.
Houston, TX
Hypertext Update
Your In Depth section on hypertext (October 1988) was avaluable contribution
to this emerging technology. As an update to your " Hyper Activity" resource
guide, Iwould like to inform you that
Hyperties, listed as an R&D project of
the University of Maryland, is available
from Cognetics Corp. (55 PrincetonHightstown Rd., Princeton Junction, NJ
08550, (609) 799-5005). It costs $249.
Hyperties runs on the IBM PC. It uses
the metaphor of an interactive encyclopedia, or "hyperbook." The nodes consist
of articles (text, graphics, and videodisk)
linked together. Retrieval is by browsing, an alphabetical index, atopical table
of contents, or string search on article
content. Path history and article printing
are provided. You construct databases
with the Author Tool and read them with
the Browser.
Hyperties continues to be an active research project of the Human-Computer
Interaction Laboratory at the University
of Maryland.
Charles B. Kreitzberg, Ph.D.
President, Cognetics Corp.
Princeton Junction, NJ
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Made in U.S.A.
All steel frame construction
Easily holds up to 150 lbs.

LETTERS

3221 N.W. Yeon St.
Portland, OR 97210
503-241-7113
Telex: 940103

AnthroCart arid Technology Furniture are
registered trademarks of Anthro.

Missing Points
It is not easy to find in your magazine an
article that is not well written, informed,
and correct. If Ihave any criticisms, it is
invariably because a specialist tends to
look at particular aspects of aproblem or
product only. omitting, without saying
so, other important aspects and sometimes drawing conclusions not warranted
by his or her necessarily limited scope.
continued

PC EXPERTS AGREE ••

Proteus offers the fastest for the
least, and supports them the most

satisfied with Proteus equipment within 30 days,
you can return it for afull refund.
These are the reasons why the experts are so
impressed with Proteus. And they're not alone.
NASA, Xerox, GE, RCA, Dupont, GM, Revlon,
General Dynamics, the U.S. Government, the U.N.,
MIT, Harvard, and Cornell have all become big
Proteus users.
For the fastest, most economical, best supported
computers available, follow the experts to Proteus.

Proteus sells the fastest personal computers
you'll find. But as experts from BYTE, InfoWorld,
Personal Computing, and others have discovered,
our computers are more than just fast.
They're also an excellent value. You can't find
better performing computers at lower prices.
And Proteus allows you to custom configure a
system to your exact specifications.
Finally, Proteus provides you with 15 months of
Free on-site service and support And if you're not

"This IBM1
compatible
is so fast
Ihave had
trouble
measuring
its speed."
Business Computer Digest

•

éé...the favorite
"Proteus is
system of our
markedly faster
technicians
than any other
because of
personal
its speed."
computer we've
InfoWorld Magazine
worked with,
including
Deskpro
386/20."

"The Proteus
is one of
the fastest
desktop
computer
systems we
tested, a
zerowait-state
hot rod."

Personal Computing Magazine

InfoWorld Magazine

PROTEUS-286,9TXA,

PROTEUS 386/16

PROTEUS 386/25

PROTEUS POWER

12MHz, ZERO WAIT STATE
•Intel 80286-12 CPU
•640K RAM expandable to 16MB
•32KB cache memory
•8expansion slots
•2serial & 1parallel port
•1.2MB floppy drive or 3.5"
microfloppy
•Dual HD & floppy controller
•200W power supply, 110/220V
•101 key tactile keyboard
•15-month free on-site service

16 MHz opt. 20MHz
ZERO WAIT STATE
•Intel 80386 CPU at 16 MHz
•Optional 80386-20MHz
•1.MB RAM— Expandable to 16MB,

25MHz, ZERO WAIT STATE
•Intel 80386 CPU at 25MHz
•IMB RAM expandable to 32MB

EXTRA PROTEUS POWER
WITH CUSTOMIZATION
•1:1 interleave controller
•ESDI HD up to 700MB
•microfioppy drives
•tape streamers, 40MB to 225MB

•Made in U.S.A.
Complete Systems
with Hard Disk and Monitor:
•20MB mono $1,995
•20MB VGA color $2,395
•20MB VGA plus $2,780

•Disk cache
•8expansion slots
•2serial & 1parallel port
•1.2MB floppy drive
•Dual HD & floppy controller
•200W power supply, 1.10/220V
•101 key tactile keyboard
•15-month free on-site service

$440

•Made in U.S.A.
Complete Systems
with Hard Disk and Monitor:
•40MB 28ms mono $2,899

= an

for 80MB add
$175
for 90MB add
$1,125
for 150MB add
$1,525
for 340MB add
$2,675

••si"
d 11•11M
winammoisame--

111,11"'.111

,

To order, call us direct. 1-800-782-8387

For 24 hr catalog, call 1-800-548-5036 using your modem set at 1200B/N/8/1.
Uchnical Support Hotline: 1-800-541-8933 Reseller/VAR programs available.
All trademarks recognized

•custom configuration on all models

•40MB 28ms VGA color $5,995
•40MB 28ms VGA plus $6,499

4ellsesevt‘

an

•coprocessors
•brand name monitors and cards
•floor-stand configuration on all model-

•1.2MB floppy drive
•101 key tactile keyboard
•15-month free on-site service
•Made in U.S.A.
Complete Systems
with Hard Disk and Monitor:
•40MB 28ms mono $5,635

•40MB 28ms VGA color $3,299
•40MB 28ms VGA plus $3,699
for 80MB add
$175
for 100MB add
$614
for 150MB add
$1,525
for 340MB add
$2,675

for 40MB add
$150
for 80MB add

•8expansion slots
•387 coprocessor support
•Cache memory
•2serial & 1parallel port
•Dual HD & floppy controller
•200W power supply, 110/220V

.

Proteus is aregistered trademark of Proteus Technology Corp. All prices, terms, specs subject to change.

Circle 218 on Reader Service Card
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377 Route 17S, Airport 17 Center
Hasbrouck Heights, NJ 07604
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286/12
286/16
386/16
286/20
386/20
386/25

•
.
•
•
.
.

2.45
3.27
3.93
4.24
4.91
613

MIPS
MIPS
MIPS
MIPS
MIPS
MIPS

Source: Power Meter MIPS Version 1.3. The Database Group, Inc.
"I used to be afraid of
monsters. Now Ican't get
along without them."
Janet Johnson, President
Coordinated Digital Systems
Dayton, Ohio
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"I'll be right over."
The most incredible
collection of people
find their way to my
door. Students.
Aerospace engineers.
Genealogists.
They come because
they hear we do more
than sell computers
out of abox. We try
to make everything
very personal.
We know our
products backwards
and forwards
because we use them
ourselves. We write
custom software.
We're writing alot
of business.
We work almost
exclusively with one
computer company.
Everex.
Because every one of
their six computers is
at the head of its class.
And because they
take care of me the
way Ilike to take
care of my customers.
Find out more
about Everex
Step computers.
Call 1-800-356-4283.
Everex Computer
Systems Division,
48431 Milmont
Drive, Fremont,
CA 94538.
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Take, for instance, the article entitled
"The BASIC Revival" by Namir Clement Shammas ( September 1988), which
compares Turbo BASIC and QuickBASIC 4.0 on the one hand to Pascal and
C on the other. Iam professionally familiar with three of these, and Ifind the
article correct in every detail, yet it's
missing some very important points.
At least as important as all the points
mentioned taken together is the advent of
the " Integrated Programming Environ-

C_talk

TM

ment" in QuickBASIC: the immediate
syntax checking, the very fast compilation, and the possibility to watch and modify variables during debugging and to
even edit aprogram while it is running.
Sure, the CodeView debugger is nice,
but the QuickBASIC 4.0 environment is
even better. In my experience, programming takes only alittle bit of actual programming—the rest is debugging. That's
why these developments are so very important to the practical programmer.

The Practical Union
of C and Smalltalk

Add anew dimension to your C compiler.
From C:
• Ease of application delivery portability

From Smalltalk:

• Performance - speed and efficiency of C

Ill Full object inheritance

• Familiarity of C - use all your existing
C code

• Polymorphism - message sending
with dynamic binding

Roost Your Productivity!

• Data abstraction - data
hiding/encapsulation

C talk's practical approach to object- oriented program-

ming in C allows you to realize substantial productivity gains using these tools:
• C_talk's Browser - apowerful
Smalltalk-like browser for building
software objects

II An automatic Make utility - for
building applications
la A Preprocessor - for converting
objects into C source code.
• A set of Foundation Classes - to use
as basic building blocks.

•

Why C__talk?

Order today!

C talk has been proven successful in
delivering several large-scale systems in
demanding realtime environments. Its
concise, easy to learn and use. It is
programming in C ( not anew language),
while adhering to the Smalltalk paradigm.

Call or write:
CNS, Inc.
Software Products Dept.
7090 Shady Oak Rd.
Eden Prairie, MN 55344
Tel: ( 612) 944-0170
Fax: ( 612) 944-0923

C_ talk is the practical, and affordable,
union.
C_talk is designed to operate with MSDOS on IBM or
compatible computers. At least 5121( of memory, ahard
disk and mouse are recommended.

011A0®
1/0
C talk is atrademark of CNS

Add for shipping $ 5US, $ 25 Intl
(30- day money- back guarantee)

...providing and advancing
object-oriented methodology.
CNS is aregistered trademark of CNS. Inc.

BASIC has now caught up with Pascal
in that it can be linked to other languages. The BASIC interlanguage calls
are even more powerful than Pascal's.
The CodeView debugger now handles
mixed- language programs, including
BASIC modules.
Analogous to, for instance, C, the new
BASICs introduced structures (called
subprograms and functions in QuickBASIC) that allow you to add homemade
functions to the language. These functions are subsequently used in exactly the
same way as if they were part of the
BASIC programming language. This
opened the way to the commercial offering of ready-made libraries, more often
called toolboxes. They give you windowing, fast communications, and so on—
just like areal programming language.
Moreover, language extensions for
BASIC are now available that give the
programmer database structures (e.g.,
dBASE, dbVista, and B-tree) that are
readily available in afew commands and
very adaptable to boot.
Of course, there's nothing new here
for C programmers—it just means that,
one by one, the disadvantages of BASIC
disappear, while the advantages stay
with us. Incidentally, Isometimes hear
BASIC being criticized because it can
handle only a limited amount of data.
This may indeed be ahandicap for some
applications, but on the whole this point
seems to me rather academic. How many
professional programmers nowadays
would practically consider building a
structure that handles large amounts of
data, from scratch?
Of course Iuse toolboxes and language
extensions where available. It's only the
few people developing these tools who
have to worry about this shortcoming of
BASIC—but they don't write in BASIC,
anyway.
If it's all so wonderful, why don't I
write commercial programs in QuickBASIC 4.0? Good question. Here are
some reasons:
1. A QuickBASIC program cannot be
larger than 256K bytes, alimitation discussed nowhere in the manual but mentioned on the back of the packing. And
256K bytes is not enough. Were it 640K
bytes, it still would not be enough. Since
the beginning of computer times, this dilemma has been resolved by means of
overlays—the technique of keeping the
most often used functions in memory
and reserving space to load less often
used functions from disk as needed.
QuickBASIC 3.0 was capable of using
continued
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For the world's ultimate data protection, DataLifePlus -'
floppies have an exclusive DuPont Teflon® coating. So
fingerprints, coffee, soft drinks, and even greasy foods can
be easily wiped from the recording surface. To virtually
eliminate data loss.
What's more, Verbatim DataLifePlus
Verbatim
and DataLife HD 51
/"floppy disks are
4
preformatted. Another Verbatim
advantage. And of course, all Verbatim
floppy disks are tested to be 100% error
free and are backed by alifetime warranty.
Verbatim data cassettes and cartridges, 8", 51
/"and 3"
4
diskettes. The only clear choice for people who put a
premium on performance and protection.
For more information on the full line of high quality
Verbatim products, cal11-800-538-8589.

T

he more invaluable your data is to you, the more you'll
value Verbatim® floppy disks. Because when it comes to
high performance and data protection, Verbatim has the
winning combination no other floppies can copy.
You expect high performance from
Verbatim, so it's no wonder that all our
DataLife® floppies are engineered to
perform an average of 50 million
revolutions. That's fifteen times the
industry standard.
Setting new standards in data protection is another Verbatim
advantage. After all, nearly 50% of all computer users haw
experienced data loss. Which directly translates into lost time,
productivity and money That's why Verbatim offers advantages
like DataHold"'and DataHold II anti-static liners. So static charges
are dispersed before they ewr have achance to build up.

WE>

Ce Teflon is aDuPont registered trademark

kvi Verbati m
Kod

Com

DOING MORE FOR THE DATA PROCESS
Circle 288 on Reader Service Card
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overlays, albeit in a nonstandard way.
This idiosyncrasy has disappeared in
version 4.0. But do you think Microsoft
gave us the standard way of making overlays in return? Not at all. Version 4.0
cannot use overlays (nor can Bascom 6.0,
for that matter). Worse, if the linker
finds one BASIC module in the row, it refuses to make correct overlays even when
these have nothing to do with the BASIC
module—and it doesn't even give you an
error message. This limitation is not

mentioned in the documentation.
Exit QuickBASIC 4.0 for two-thirds of
professional programming. BASIC
users, unite! Let's all write a letter to
Microsoft about this, and let's do it now!
2. BASIC is not portable to, say,
Xenix. Why not? Because it is not aprofessional programming language. At
least that's what Isuspect, since Icannot
find any technical reason for this.
3. Intel's way of addressing—and,
consequently, memory models—are the

Power. Speed. Performance.
k1e listened to you and added
hundreds of features to PC-Write.
11111.141111,
«We

00MINIMMINIMIV

11111111.0
l

—. adliIMMINIMIIIIM

11.1•11

1,

Larger Files — Break the 60K file
limit! Use all available DOS memory
to edit large documents. Rapidly
search and switch between related
files. Lock files on anetwork
More Formats — Edit multiple
columns on-screen.Or mark text as
abox, then position and format it.
Create tables and scripts faster.
Easier To Use — Stay on track with
on-screen " reminder" lines. Select
page layout and fonts with new
menus. Fix typing mistakes with our
improved spelling checker.

New catalog adds value.
We offer popular products that
work well with PC-Write.

New Capabilities — Choose
products such as InSet' graphics,
WordFindeC thesaurus, or popular
soft font, grammar checker, foreign
language, and scientific packages.
Special Discounts — Registered
PC-Write users get phone support and
reduced prices for all products.
Still only $
89.
The $89 registration fee gives you
software, user's guide with tutorial,
phone support, two free updates, and
our newsletter. PC-Write 3.0 is still
shareware, so you can give copies to
others to try. free!

Order PC-Write 3.0 today.
Call 1-800-888-8088 BYT1
90-day money-back guarantee
PC-Wnte is not shareware outside the US and
Canada PC-Wnte - Ouicksott Wordfinder"
Alicrolytics InSer Inset Systems. Ouicksott, Inc..
219 First tree N 4224-8YTI. Seattle. WA 98109.
206.282-0452

Quicksoft
32

BYTE • JANUARY 1989

Circle 228 on Reader Service Card

bitter fruit of the need for compatibility,
way back when it all started. Yet we in
microcomputerworld are stuck with
them and will be for some time to come.
BASIC knows only one memory model
(medium). For many applications, that's
no problem: We just buy adatabase toolkit or language extension. But sometimes
it just isn't enough.
Sorry, I'll have to stick to C for the
time being. But, OK, let's drop Pascal—
it has more than served its function.
Hans Mabelis
Amsterdam, The Netherlands
Getting Real
In the September 1988 issue, Daniel J.
Bernstein states in his letter (" Recursion
vs. Iteration") that "any recursive routine can be written iteratively."
This statement is highly misleading. It
is true that it follows from atheorem of
Kleene that every computable function
can be programmed using a single
WHILE loop, together with some more
elementary aids, such as substitutions,
but there is no known practical way of
doing this in general. The method used
for proving this theorem is unbelievably
inefficient and totally impractical. Let
Mr. Bernstein write an iterative program
for the well-known Ackerman function!
This has, in fact, been done, and the
solution was sufficiently interesting to
have been published.
There is, of course, another way to
avoid recursive function calls, and that is
by mimicking this whole apparatus,
using stacks, but this cannot be regarded
as an iterative solution.
In practice, therefore, the ability to
call functions recursively is one of the
most essential and powerful methods
available to the programmer.
Ivan Danicic
London, U.K.
Old Hoc
Jud McCranie (Letters, October 1988)
suggested that the acronym spool (standing for " simultaneous peripheral operation on-line") was a recent ad hoc creation. Since Iremember this acronym
being in use when IBM introduced the
original System 360, Idecided to check
my now-ancient manuals.
It seems the acronym was first used by
IBM for its 7070 computer, the predecessor of the more famous 7090/7094 machines. The date was 1962 or 1963. So,
for the record, the term is certainly not
recent, though it may well be ad hoc.
Robert L. Milton
Agoura Hills, CA •

Compaq introduces
arevolutionary
new personal computer.
With new display technology
Breakthrough graphics technology
Advanced storage technology
• New expansion technology
Innovative modem technology
Ne
eybo
tec
New s facei mt tec
Ad

And abattery

When you build afull-function PC this small,
there's no room for compromise.
Before now, choosing alaptop PC
it fits on an airline tray table with
meant choosing what you could live
plenty of room to spare.
without. A manageable size. BatWhen you're on the road, we
tery. Power. Speed. Screen quality.
won't leave you stranded, either.
The COMPAQ SLT/286 uses innoFull-size keys.
We've changed that, with
vative new battery technology
the new COMPAQ SLT/286. It's
that gives you over three hours of
the first laptop from the company
power. The battery is small, so
carrying aspare is no problem.
that set the standard in portable
computing. And the first laptop
Replacement and recharging
to give you everything you
are fast and easy.
want. Without compromise.
But what's amazing about
The COMPAQ SLT/286 snaps into an optional
Creating a new highDesktop Expansion Base for office use.
the battery is everything that
performance PC this small was
runs on it. Every component is
no small feat. It took aseries of
t
i
.Ttl
i il
l
':
11
i 1111
r
.t
o
.\£
optimized to save battery life.
Irmo -t- 1- 1- 1
engineering breakthroughs to
So you can work longer.
build asmaller laptop that deThe COMPAQ SLT/286
WNW
A removable keyboard offers your fingers full-size keys,
livers the performance of a
has VGA graphics with
with standard spacing.
desktop—on battery power.
640x480 resolution with eight
From its compact size to its highshades of gray. New backlit screen technology
performance components, you'll see that your
produces text and graphics with
higher contrast on a10" dineeds shaped our thinking.
(í,////,-/f'
agonal screen. So things
First of all, we knew
7ig77
9
1
you wanted to wield alot
are easy to read.
The first laptop from the company
Now let's take
of power, without throwthat set the standard for portable PC's.
ing around alot of weight.
an inside look. The
The new COMPAQ SLT/286 weighs in at just
COMPAQ SLT/286 is Asmall wonder. Compared to other
laptops, the COMPAQ SLT/286 gives
14 lb., with aspace-saving footprint. That means
powered by a12-MHz
you more PC in less space.

80C286 microprocessor that
erais. You can even add a12-MHz
drives software 20% faster than
80C287 coprocessor as an option
most 10-MHz 80286-based PC's.
to speed number crunching.
You get the capability to run
At this point you may be
thinking that the COMPAQ
the world's largest library of
software with MS-DOS: Plus
SLT/286 does everything a
Microsoft" Operating System/2.
desktop can do. You're right. In
Flexibility is
fact you can even do more at the
built in. You can
office with its optional Desktop
choose ahigh-speed
Expansion Base.
Unlike competitive ex40- or 20-MB fixed
pansion units, ours wasn't an
disk drive to complement the standard
afterthought. Its integrated design
Internal 2400-baud
3'/2" 1.44- MB diskgives you two industry-standard
modem optional.
ette drive. Plus you can
expansion slots along with duplicate
easily expand the 640K of standard
interfaces for your peripherals. The expansion
memory to 3.6 megabytes internally.
Its footpri nt is small enough
unit even recharges the
You'll find our keyboard is just
to fit on an airline tray table,
battery for you.
your type. It has full-size keys, spaced
with room to spare.
just like the keys on adesktop PC. The
Best of all, the
keyboard is removable, so it adjusts to the way
COMPAQ SLT/286 just snaps right
Battery
included for
you work. You get all 12 function keys and an eminto the Desktop Expansion Base.
over three
bedded numeric keypad. Or if numbers are your
No cord. No wires. No hassle.
hours of
power
life, add aseparate numeric keypad as an option.
With all these innovative feaOther creature comforts are also on board.
tures, you can see that the new COMPAQ
Like an optional internal 2400-baud modem.
SLT/286 leaves absolutely no room for comproRoom for two internal storage devices. Ports for a
mise. It's simply high-performance personal
printer, external VGA monitor and other periphcomputing in its most concentrated form.

C0117PAa
It simply works better.

We have the world's best handle
on portable computing.
Introducing the new
COMPAQ SLT/286 Personal Computer.
The first PC that puts true
desktop performance in your lap.

In 1982,Compaq introduced
the world to the power of portable personal computing with
the COMPAQ Portable.
Since then we've consistently delivered new levels of
performance in consistently
smaller packages.
Today we offer the world's
highest-performing portable personal
computers. COMPAQ products consistently earn
the industry's highest ratings for quality and user

satisfaction. And that's an
achievement that stands
unchallenged.
You'll find that we've
built these same uncompromising standards into the
new COMPAQ SLT/286.
To get ahandle on more information, including afree brochure and the location of
your nearest Authorized COMPAQ Computer
Dealer, call 1-800-231-0900. Ask for Operator 71.
In Canada, 1-800-263-5868, Operator 71.

COMPAQ is atrademark of Compaq Computer Corporation. Microsoft' MS* and MS-DOS' are trademarks of Microsoft Corporation. MS" OS/2 is aproduct of Microsoft Corporation.
Product names mentioned herein may be trademarks and/or registered trademarks of their respective companies. ' Registered U.S. Patent and Trademark Office. © 1988 Compaq
Computer Corporation. All rights reserved. Use of electronic equipinent on board commercial aircraft is at the discretion of each airline.

comPAa
It simply works better.
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CHAOS M ANOR
M AIL
Jerry Pournelle answers questions about his column
and related computer topics

experiences; as you say, survival of the
The Care and Feeding of Dinosaurs
fittest will determine who's right.
Dear Jerry,
I'm sure there are lots of good reasons
Icouldn't help but chuckle when Iread
to keep dinosaurs. I'm also certain there
the letter from John Boddie (June 1988).
are lots ofpeople who can't afford to feed
As a dinosaur keeper myself (a " thecatyrannosaurus. —Jerry
odont" system 36 rather than a " sauropod" mainframe), Iwill agree that many
Beware of Cheap Clones
corporate MIS departments are ponderDear Jerry,
ous. I am amused, though, at all the
Since you get lots of high-quality hardsquealing little proto-rats from sales, acware direct from high-end vendors, you
counting, and everywhere else who think
probably don't realize how bad the
they can do abetter job.
cheapest stuff being sold is nowadays. I
I've dined many times on these mamdidn't, either. Ibought my Taiwan spemals that have spent weeks " developing
cial IBM PC XT clone afew years ago,
applications" in Lotus 1-2-3 that still
use it alot, and haven't had any problems
have afew bugs in them when the presibeyond what I consider to be normal
dent wants the information, so they rush
to the MIS department and I write a wear and tear. It even came with documentation that included schematics that
quick RPG (excuse my language) proweren't too wrong for most of the comgram and get the answer in 2minutes.
ponents.
I'm not completely heartless, though.
However, we bought some clone kits
Many times I've lent my shoulder to a
for work recently. Wow! Two out of five
whimpering mammal that didn't want to
motherboards failed. One video card litbe locked into adaily routine like backerally exploded (it wasn't dangerous, but
ing up his spreadsheets until after they
it was showy). Three keyboards failed
were accidentally deleted. And then
within 2 months. It took six hard disk
there's always the problem of negotiating
drives to come up with three that worked
the " cretaceous swamp" of information.
reliably. One monitor was too jittery to
Little mammals tend to squeal when their
work with. We even got one case with the
data doesn't match the data in the dinocard slot bracket mounted at enough of an
saur—usually because they " don't have
angle that the cards don't sit securely in
time" to follow standard procedure and
the left-hand slots.
verify what they've punched.
The only things we haven't had trouble
In short, mammals are cute and they
with are the power supplies and the flopmake nice pets. Ithink every sales depy disk drives. Iwon't even talk about the
partment should have one out in West
quality of the documentation, and lots of
Fencepost. But when it comes down to
parts didn't come with any documentadevouring the volume of information that
tion at all. Clearly, some of the cost remost companies generate on a daily
duction in hardware lately has come at
basis, give me agood old tyrannosaurus
the cost of product quality.
any day. Perhaps this sounds alittle coldTo their credit, the dealers involved
blooded, but when it comes down to it,
have been very responsive. We finally
"survival of the fittest" is the order of
got everything working. But it took time
the day, and barring an asteroid striking
continued
the earth, Idoubt that dinosaurs will become extinct again soon. But keep the
Jerry Pournelle holds adoctorate in psymammals coming: They make great
chology and is a science fiction writer
meals for newly hatched dinosaurs.
who also earns acomfortable living writDon Varney
ing about computers present and future.
New Bedford, MA
He can be reached do BYTE, One Phoenix Mill Lane, Peterborough, NH 03458,
Well, I'm glad things work out well in
or on BIX as "jerryp."
your shop. Some of us have had different

Three ways to build
better program...
t
Nae

POWER ,
hp.
Por"
SCREEN Pe7e
b
a7
$12974&1,
0e

Screen I/O manager. 2 .0!
Features: • screen painter • virtual screens
• data validation • context sensitive help
• unlimited screens • definable keys
• & much more!

POWER ItoOLS
PLUS NF
'e
or
$129

p
74
1
1
90
eitse.g,

Full featured function library. l e
Features: • TSR support • direct video
access • VGA and EGA support • windows
and menus • DOS memory allocation
• interrupt service routines
• & much more!

ASYNCH
PLUS
$129

NOW

4:ace,.

Asynchronous communication manager.
Features: • speeds to I9.2K baud
• XON/XOFF protocol • hardware
handshaking • XModem file transfer • I/O
buffers up to 64K • & much more!
We're Blaise Computing, manufacturers of high
quality function libraries designed to reduce the
time and technical expertise required for serious
applications development.
All of these packages include Peter Norton's On
line Instant Access Program, acomprehensive user
reference manual with extensive examples, and full
sample programs.
Satisfaction guaranteed or return within :30 day>
for afull refund.
We have afull line of products for Cand Pascal
For afree brochure or to order call

800-333-8087!
AL
111/

BLAISE COMPUTING INC,
2.560 Ninth Street. Suite 316 Berkeley. CA 94710 14151 540-544

JANUARY 1989 • BYTE

33

CHAOS MANOR MAIL

and afair number of trips to the shops to
do it.
Until this experience, I would have
told anybody looking for low-end equipment to buy from the cheapest supplier.
Now I'm not so sure. Iguess my advice
would be, "buy cheap, but remember
that it may not work." All other things
being equal, you may be better off buying from a supplier 3 blocks away than
from one 15 miles away who is $20
cheaper and buying from just one supplier at atime.
Donald Kenney
San Diego, CA
Ihave noticed the problem, and one
day Iought to do alarger treatment of the
subject. There was atime when all clones
were nearly equal, and all pretty good.
No longer.
Pournelle's Rule still applies: "If you
don't know what you're doing, deal only
with people who do. "—Jerry

we would be providing a program that
could far exceed the limited success of
programs like the Peace Corps.
James Carroll
North Lauderdale, FL
Yours is one of many letters suggesting
that Idonate unwanted software to clubs,
educational institutions, or other worthy
causes.
Icompletely agree—that would be a
good idea, and I'd really like to do it.
Alas, Idon't own the software sent to me
for review, and unless it's accompanied
by aletter specifically authorizing me to
donate it to agood cause—or unless, like
Borland, the publisher has given me
blanket permission to do so—Ihave no
ethical alternative to destroying it.
Ido like your notion that user groups
and other publishers help expand the
computer literacy base. —Jerry

Manipulating Turbo C
Dear Jerry,
Don't Trash That Software!
After I finished reading Walter K.
Dear Jerry,
MacAdam's letter ( June 1988), I
Iread with great dismay that you have
couldn't help but reply. Screen manipuso much software that you're forced to
lation is indeed possible in Turbo C,
throw away agreat deal of it unopened.
though it's abit esoteric.
This is indeed a terrible situation. I'd
Ihave no intention of coming to Turbo
like to suggest that instead of throwing
C's defense. In fact, Iprefer QuickC to
away this valuable resource, you send it
it—primarily for the larger number of
to some poor computer user. Ithink I run-time routines QuickC comes with.
qualify for such adonation, since Ihave
However, there is asimple way of getting
aCorona IBM PC-compatible but only
around some of Turbo C's shortcomings
four pieces of software—one is autility,
in this area without resorting to assembly
two are languages that Ineed for school,
language. Ifind it ludicrous that, rather
and the last is Electric Desk, an intethan pointing these methods out to Mr.
grated word processor. Unfortunately, I MacAdam, Borland suggested he buy
don't have the resources to purchase any
such routines from another dealer.
more software. If you decide to make any
Turbo C has several routines that let
donations, I'll be happy to pay for the
the user generate ROM BIOS interrupts.
shipping and handling.
Int86, the least complex, can be used for
I'm writing this letter somewhat
scrolling, clearing the screen, and gettongue-in-cheek. While Iwould appreciting and setting the cursor position,
ate any software you could spare, you
among other things.
might suggest in your column that any inInt86 utilizes three parameters, comstitution or large user group donate its
monly denoted INTNUM, INREGS,
older software to organizations trying to
and OUTREGS. INTNUM is the numspread computer literacy. As our knowlber of the interrupt to be used. INREGS
edge base grows, those outside the mainand OUTREGS are unions of type
stream of education will fall further and
REGS, defined in the DOS.H include
further behind until a new class
file, which describes the system
emerges, the functionally computer
registers.
illiterate.
When acall to INTDOS is made, an
Imagine how much good all those old
interrupt Ox21 is generated; the contents
Osbornes, Kaypros, and Tandys could do
of INREGS are copied to the registers;
in inner-city or nonaffluent areas, both
the value of INTNUM invokes the interin and outside the U.S. In teaching the
rupt; the function, defined in INREGS.people of undeveloped nations to use
H.AL, is executed; and the (new) regismicrocomputers for such basic needs as
ter values are copied to OUTREGS. This
civic and resource planning, health care,
entire, mind- boggling process is deeducation, government and police record
scribed in detail in the Turbo CReference
keeping, and even cultural preservation,
Guide on page 131.
34

BYTE • JANUARY 1989

The only catch is that you must know
what to put in which registers before you
call Int86. (The Turbo C books assume
the user already has knowledge of the
subject. Not for beginners, eh?) However, a partial list can be found in the
wonderful book C: The Complete Reference by Herbert Schildt ( OsborneMcGraw-Hill, 1987).
A clear-screen interrupt is generated
by doing the following:
INFtEGS.H.AH = 6;
/*screen scrolling function*/
INREGS.H.AL = 0;
/*number of lines to scroll; ' 0'
clears screen*/
INFtEGS.H.CH = 0;
/*row starting position*/
INREGS.H.CL = 0;
/*column starting position*/
INREGS.H.DH = 24;
/*row ending position*/
INFtEGS.H.DL = 79;
/*column ending position*/
INFtEGS.H.BH = 7;
/*blank line ' scolor*/
INT86 ( 0x10, & INREGS, &OUTFtEGS);
Determining the cursor position is
even simpler. Generate the cursor location interrupt, and the x value (row)
comes back in OUTREGS . H . DH, while the
y value (column) is in OUTREGS.H.DL.
Here's an example:
INREGS.H.AH = 3;
/*cursor location function*/
INREGS.H.BH = 0;
/*video page*/
INT86 ( 0x10, & INREGS, &OUTREGS);
PRINTF (" Cursor was just at %d, %d\n",
OUTFtEGS.H.DH, OUTREGS.H.DL);
As for setting the cursor location,
that's agiven; it's illustrated in the Int86
example in the Turbo C Reference Guide
on page 132.
Granted, Turbo C doesn't exactly roll
over, play dead, and fetch the newspaper
in the morning. But screen manipulation
is available, and even easy to use, once
you've done it afew times. By making a
procedure out of such processes, as well
as other useful screen functions executed
similarly, you could make acustom user
library. This would obviate the need for
purchasing aseparate C library, as Borland suggested.
S. Y. Walters
Tempe, AZ
Thank you. I'm no expert on any kind
of C, so Ihave to depend on reports from
readers. —Jerry •

Proof is in the Performance
db FILE"

provides faster file management
for C programmers

Proven performer

db_FILETM from Raima is the only file manager you'll ever need. Other file managers deliver
B-tree/ISAM capabilities, but they slow down as the application increases in size or complexity. Only db_FILE combines B-tree/ISAM capabilities with full network model
database capabilities. The result: You get more file management for less! Thousands of C
programmers in over 50 countries worldwide use db_FILE. And, it's fast, 100% faster
than the closest competition. So, for building applications that feature fast data
access, whether simple or complex, db _FILE is the proven performer.

Proven portability
db_FILE is written entirely in C for optimum portability. Unlike others,
db_FILE is not limited to MS-DOS, so your db_FILE applications will
run in any environment that supports the C language. Source code is
available, allowing you to optimize performance or port to new
se ,
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You can add even more performance with db_RETRIEVET"
It provides the familiar relational view, through SQL, of
adb_FILE network model database...without sacrificing
the performance! Source code is also available.

',gee
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e6 '

You can't buy this much power for less!
Both db_FILE and db_RETR1EVE feature fr
lifetime support. Plus, applications developed
using db_FILE and db_RETR1EVE are
royalty-free, so the savings go on and on.
Call us today, and prove it to yourself!

Based on B-tree indexing and
network database model. Both
access methods may be used independently or in combination for
real power.

(ea-

o

db RETRIEVE
$395.00
$495.00
$595.00
$795.00

Standard C data types plus clb_addr
for user created structures

'Source code may only be purchased by registered owners or purchasers of

Data Types Supported:

toe`

db_FILE
$395.00
$495.00
$595.00
$795.00

Single-User Object
Single-User Source*
Multi-User Object
Multi-User Source*

Transaction processing supported
Not RAM resident
Operating Systems Supported:
UNIX, XENIX, MSDOS, Macintosh;
Microsoft Windows compatible

compatible ,1«,iect code.

For the name of your db_FILE distributor.

CALL: 1-800-db-RAIMA
(that's 1-800-327-2462)

C Compilers Supported:
UNIX, XENIX, Microsoft, Lattice,
TurboC, LightspeedC, MPW
Hardware Independent

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

Major LANs Supported
db_FILE is upwardly compatible
with Raima's db_VISTA III
Database Development System.

eRAINIAm
CORPORATION

Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Telex: 6503018237 MCI UW FAX: (206)747-1991 In Texas call: ( 214)231-3131
International: U.K.: ( 0992)500919 Germany: 07127/5244 Switzerland: (01)725 04 10 France: ( 1)47 72 77 77 Benelux: (02159)47 758 Sweden: (013)124780
Finland: (90)42 051 Italy: ( 11) 871-196 or (045)584-711 India: ( 812)569 622
1988 Raima Corporation
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T5200:20MIlz 386 pmcessor, 2internal IBMe-compatible
expansion slots, VGA gas plasma display with VGA „
,nonitor port, 40MB or 100MB hard disk, 2MB RAM'
standard expandable to 8MB, I.44MB 31
/"diskette dri
2

At Toshiba, we're not only committed to powered computer we've ever made.
making computers more portable, but also
Second, the T3100e, the successor to
to making portables more powerful.
our most popular machine—the T3100/20.
Which is why, in our effort to constantly We've made it over two pounds lighter and
improve and refine our machines, we've
alot faster—we've even
added three new computers to what is
added expansion capalready the most complete family of truly abilitie,s. About the only
portables available.
thing we didn't add was
Each designed to be powerful enough
more size.
to take on the increasingly complex tasks T1600: Battery-powered 286/12MHz,
coprocessor socket, 20MB hard disk at
that face today's sophisticated PC users.
27msec. 1.44MB 3/ "diskette drive,
1MB RAM expandable W 5MB, detachFirst, the T1600 which weighs under
able backlit EGA compatible LCD,
12 pounds and which is the fastest battery- removable rechargeable battery pack.
2
1

Toshiba is the world leader in truly portable PCs and manufactures acomplete line of high quality dot-matrix and laser printers. For more information call 1-800-457-7777.
All Toshiba PCs are backed by the Exceptional Care program (no-cost enrollment required). IBM is aregistered trademark of International Business Machines Corporation.
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And finally the T5200, which has enough
power to replace virtually any desktop PC.
But we haven't 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 wherever 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 coprocessor socket, internal half-length
IBM slot, 20MB hard disk with 27
msec access, 1MB RAM expandable
to 5M13, gas plasma display 1.44MB
3W diskette drive.

In Touch with Tomorrow

TOSHIBA
Toshiba

Circle 274 on Reader Service Cam (DEALERS. 275)
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ASK BYTE
BYTE technical editors answer your questions on microcomputing

Turning Apples to Oranges
Ihave a Compaq Deskpro 286 in my
office for business.
My son, who is 8years old, is learning
about Apple computers at school. Rather
than buy two computers, Iwould like to
know what hardware and software are required to make the Compaq Deskpro or
IBM PC AT series act like and look like
the Apple computers.
Lee Rose
Deerfield, IL
Iassume that by "Apple computers"
you mean the Apple II series of computers, which have become popular in the
classroom. Though Ican understand
your desire to make your work machine
compatible with your child's school machine, such an effort borders on the impossible. Even if you are successful, you
might not be acting in your son's best
interest.
First, not only are the CPUs different
in both machines, the disk formats are
also incompatible, as are the video systems and operating-system software.
That just about covers it, doesn't it? The
best you could do would be to locate one
of the peripheral boards that allow aPC
to interface to an Apple disk drive, but all
that buys you is the ability to transfer
data files from one system to another.
Also, it probably wouldn't be a good
idea to keep your son tied to the Apple II.
Not that I'm passing judgment on that
machine, but the situation in the real
world today doesn't point to the Apple II
as being a major player. Realistically,
your son would probably benefit from exposure to the AT computer.
With luck, your son's computer class
will focus on languages that are more or
less common across all computers. Even
if the language of choice is Applesoft
BASIC, your son will pick up enough fundamentals to allow him to operate PC
BASIC with ease. —R. G.
The Hacker's Mac
A couple of years ago, Iheard about Lee
Felsenstein's " Hacker's Mac" project, a
proposal for the development of an open,
38
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Macintosh-like homebrew system for the
hobbyist. Icontacted him at Golemics
and received apreliminary specification
in the mail. Ihave been unable to contact
him again or learn any more about the
project. Do you know if this project is
ongoing and, if so, how Ican get current
information?
David Lanznar
Boston, MA

would be worth it if you turned them up.
If you want to put together your own
personal computer from parts, you
should try one of the many computer flea
markets that take place monthly around
the country. Computer Shopper magazine publishes a schedule of these swap
meets in its "Coming Events" section.
You should also pick up acopy of one of
the following books:

You might check out Max Stax's recent
columns in Computer Shopper magazine
(beginning in August 1988). His "Hackintosh" may be the answer to your
prayers. —R. G.

How to Build Your Own IBM PC-Compatible Computer (
Comprehensive
Guides, 7507 Oakdale Ave., Canoga
Park, CA 91306, 1987)

IN ASK BYTE, BYTE editors answer questions
on any area of rnicrocomputing. The most representative questions will be answered and published. Send your inquiry to
Ask BYTE
One Phoenix Mill Lane
Peterborough, NH 03458
Due to the high vohane of inquiries, we cannot guarantee apersonal reply. All letters and
photographs become the property of BYTE and
cannot be returned.

Do Get Me Started
Do you have any suggestions for someone who wants to get started designing
circuits or putting together a portable
IBM PC from parts? Where could Iorder
parts that are found in aToshiba or Zenith laptop (e.g., ascreen, apower supply, a 31
/2
inch hard disk drive, and a
31
/2
inch floppy disk drive)?
Walter George
San Francisco, CA
For getting started in digital circuit design, I've always liked Don Lancaster's
Cookbook series (this includes The
CMOS Cookbook and The TTL Cookbook, both published by Howard W.
Sams, Indianapolis, IN), as well as the
BugBook series from Blacksburg books.
Though they may be difficult to find, a
search through aused technical bookstore

Build Your Own IBM Compatible and
Save a Bundle by Aubrey Pilgrim (Tab
Books, Blue Ridge Summit, PA 17214,
1987)
Build Your Own 80286 IBM Compatible
and Save a Bundle by Aubrey Pilgrim
(Tab Books, 1988)
As far as putting together a laptop
goes, Isuggest you regulate your enthusiasm. You may be able to put together a
portable, but the engineering gauntlet
you'll have to run to stick a laptop together might be more than you've bargained for. —R. G. IS. W.
Who Needs All Those Bits?
Someone once suggested to me that IBM
has ever had only one successful personal computer, the original PC. The
XT, AT, and PS/2 models are only faster
or larger versions of the PC. This is not
strictly true, of course, but it fits my
understanding of how microcomputers
have been used so far and exactly describes what Iwant: my own computer
with alot of memory and alot of speed
and software that Iunderstand.
The only arguments that Iremember
hearing (7years ago) in favor of purchasing an IBM PC instead of an Apple II
were the IBM name and increased speed.
Speed isn't the only issue, of course, or
we might still be using CP/M.
Why doesn't anyone make afast 8088
continued
Circle 295 on Reader Service Card --.

The Bus Stops Here!
Introducing Wells American's CompuStar -Multi-Bus Business Computers.
.The world's first and only multi-processor. convertible bus microcomputers.
Ask any computer expert about what
type of system you should buy nowadays and
you'll likely get a"pass the bus" response.
Something like — "Well. uh. the PC/AT* bus
is your best buy but, then again, the new
PS/2* bus may become the next industry
standard." Great advice. right? If trying to
decide on aprocessor weren't tough enough.
now you're expected to pick abus. too.

$1995
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No, we're not. In fact, it may well be the
most practical microcomputer innovation
-ever. Say you've selected an AT compatible
CompuStar and later want to add PS/2 compatibility. No problem! Snap in aPS/2 Bus
pnd Adapter Module and you can use both
buses in the same system. Likewise,
if you've selected aPS/2 compatible
•.CompuStar and decide you want to add
an AT bus, just snap in an AT Bus
\ Module. Depending on configuration,
•
the CompuStar can have up to 13
bps expansion slots — all AT slots,
'all PS/2 slots or a"split-bus" of AT
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The CompuStar Multi-Processor. Convertible Bus'" Microcomputer. Ifs no surprise that our engineers invented it. After all.
we've been making microcomputers longer
than anyone else. . .even longer than IBM!
And if that kind of experience doesn't impress you. CompuStais service programs
surely will. You can select an optional overnight module swapout plan or onsite service
from General Electric Corporation — one of
the most respected names in consumer electronics. And, of course. every' CompuStar
carries afull one-year factory warranty.

The all new CompuStar' from Wells
American not only lets you interchange
microprocessors. you can also mix and match
buses — aPC/AT bus, aPS/2 bus or. . . both.
As your computing needs change. simply
snap in anew processor or add an extra bus.
You'll never again have to worry about buying the wrong computer system!

The CompuStar can be Lontigured uith
any of four microprocessors — an 8086. an
80286. an 80386SX, or np 80386. The
processor and up to 16 megabytes of user
memory have all been combined, using the
latest VLSI technology, on asingle. plug-in
CPU module. Plus, any time during the first
year of ownership. CompuStar users can
"trade-in" the CPU module they initially
selected toward the purchase of any of the
other more powerful modules. Nobody but
Wells American gives you this kind of value.
• Ai
'
CONVERTIBLE BLS? YOU 'RE K1
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The CompuStar is also easily expanded.
That's because there are seven CompuStar
disLtape compartments — six accessible
from the front and an additional full-height
bay inside. All this in asleek, compact tower
design that actually leaves more room on
your desktop than any of the so-called "desktop" models.

FINALLY, AFFORDABLE TECHNOI
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and
can reconfigure
PS/2 slots.your
BestCompuStar
of all, you
whenever you want.

Think all this technology sounds 6Pensive? It's not. CompuStar 20MHz 80286 systems start as low as $1995f. There are also
inexpensive 8086 and powerhouse 25MHz
80386 systems available. Plus, there is awide
variety of CompuStar display. tape and disk
options including aone gigabyte erasable optical disk. You can choose afactory preconfigured CompuStar or custom design one
yourself. Just unlock the front panel and literally "snap-in" abus. CPU or disk module
in amatter of seconds. It's system flexibility
never before available. . .at any price.
While one of our competitors (we won't
mention any names) threatens you with
"missing the bus," most simply pass the
bus. Our new CompuStar however,
eliminates the bus problem altogether.
Not to mention the processor problem.
Even the expansion problem. Prove
it to yourself. Call today about our
CompuStar 3I-day trial offer. Oh.
and by the way, the next time
anyone asks, tell 'em you know
where the bus stops.

Wells American
Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, SC 29169 • 803/796-7800 • TWX5I0-601-2645
'Personal Computer AT, AT and PS/2 are trademarks of International Business Machines Corporation. *Photograph depicts ophonal equipment Complete price list available upon request
CompuStar 80286 base system ($1995) includes built-in VGA/EGA display adapter. one diskette drive with controller, two serial/one parallellone mouse port, keyboard and 220 watt power supply

Circle 356 on Reader Service Card

ChiWriter

ASK BYTE

How are you currently producing your scientific
documents? Are you using a " golf ball" style
typewriter? A regular word processor, hand lettering the special symbols? Are you fighting
against a " what- you- see- is- definitely- not-whatyou- get" system with a special command
language? Or are you using one of our competitors' expensive and inflexible programs? Find
out how ChiWriter can solve your scientific word
processing problems.
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From an actual ChiWriter screen display

Powerful Scientific/Multifont Word
Processing at a Reasonable Price
ChiWriter is acomplete word processor, designed
especially for scientific and foreign language text.
Its features include: intuitive formula editing commands, automatic pagination, variable headers
and footers, footnotes, box draw mode, anotepad
window, and an integrated spelling checker.
Best of all, ChiWriter is completely " what-you- seeis- what-you- get." Even complicated formulas can
be entered easily because the screen display corresponds exactly to the printout.
ChiWriter runs on an IBM PC with CGA graphics,
2 floppy or 1 hard/1 floppy drive, and an Epson/IBM compatible 9 pin printer. Hi res screen
support ( Hercules, EGA, VGA, AT&T), 24 pin
printer support, and laser printer support ( HP
LaserJet, DeskJet, PostScript) are available.
"Chi Writer is anifty product with aprice Idefy you
to beat and performance Idefy you to snub... I
know of several $500 programs that will do the job,
but for the same money you could buy ChiWriter
and a vacation."
Phil Wiswell, PC Magazine
ChiWriter Program
$99.95
Hi Res Screen Support $24.95
24 Pin Printer Support $24.95
Laser Printer Support $59.95
International Keyboard Support $ 19.95
Chemistry Support
$49.95
Word Perfect Converter $49.95
Conographic Font Set
$ 149.95
MergeChi Mail Merge Facility $24.95
IndexChi Index Generator $59.95
Shipping & handling $
$5 U.S. & Canada, $ 10 Europe, $ 15 elsewhere
Name
Address
City_ _
State

Zip

_ Country

Check

Purchase Order

Phone (
Payment by
Card #

VISA

Exp
2E)

MC

t.
BY1/89

Horstmann Software Design Corporation
140 E. San Carlos Si/P.O. Box 5039
San Jose, CA 95150-5039, USA
(408) 298-0828

horstmann mMenom
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or 8086 computer? Why do we need an
80286 or 80386 to get above 10 MHz?
Aren't 8bits plenty for word processing?
We haven't been using the extra memoryaddressing abilities of 16-bit and 32-bit
buses, so what have we been using? Is
there some reason why the 8088 and
8086 are limited in speed?
Perhaps the answer lies in the economics of designing and building computers
or is buried in the history of computer
developments.
Dennis P. McGuire
Minneapolis, MN
Ifpeople used microcomputers only for
word processing, 8bits might be enough.
(Even so, alarge cut-and-paste operation
involves moving blocks of memory
around, and if the move can be performed 16 bits [2 bytes] or 32 bits [4
bytes] at atime, the cut and paste will execute much faster.) But the fact is that
more than character manipulation occurs out there in the computer world. For
example, one of the great attractions of
the Macintosh is the alloy of text and
graphics it provides, making yesterday's
dreams of desktop publishing today's reality. Efficient manipulation of graphics
on a par with those of the Macintosh
would be prohibitively slow on an 8-bitwide machine.
Perhaps you haven't been using the
extra memory-addressing abilities of 32bit buses, but I'll wager that anumber of
80386-based Unix users have. Isubmit
that they would be rather cool to any suggestion to return to an 8-bit bus.—R. G.
Imagewriter on aLaptop
I'd like to connect a laptop Toshiba
T1200 with an Apple Imagewriter I. Because Iam using MS-DOS at work and a
Macintosh at home, Iwant to print some
work at home, but Iwasn't able to find
documentation on proper pin arrangement for the ends of the connecting
cable. Could you recommend apublication that would help me?
Serge Amoos
Geneva, Switzerland

Table 1: Pin-out for AT-compatible
serial port.
Pin

Description

1
2
3
4
5
6
7
8
9

Carrier detect
Receive data
Transmit data
Data terminal ready
Signal ground
Data set ready
Request to send
Clear to send
Ring indicator

"crossover" problem.
Keep in mind that you should use the
Toshiba's serial port to connect to your
Imagewriter, not the parallel port. The
Toshiba's 9-pin serial port should be IBM
PC AT-compatible; refer to table Ifor a
pin-out of the AT's serial connector. And
remember to use MS-DOS's MODE.

Laptop Expansion
For the past year, Ihave been looking (in
vain, it seems) for an external 31
2 /
inch
floppy or hard disk drive for my Toshiba
T1000. Do you know of such aunit that I
could connect to the external drive port
on the back of the T1000?
Gary Ridley
Ottawa, Ontario, Canada
Ihave looked in vain as well. It seems
that the only external drive currently
available for the T1000 is a 51
%-inch
model. Isuggest you contact your nearest
Toshiba dealer for price and ordering information. —R. G.
Permutations
Ihave an Apple He with I28K bytes of
memory. Iwant to find aprogram ( preferably in the public domain) that will
compute and print all possible combinations of any entered group of numbers,
letters, or words. For example, Iwant to
find all possible combinations of " Compute with Apple." If Ienter the three
words in any order, Iwould like the computer to print out the following:

I have been using an lmagewriter I
connected via a T-switch to an Apple
Macintosh and a Zenith MS-DOS comCompute with Apple
puter for over ayear now with no probCompute Apple with
lem, so you should encounter none. All
with Apple Compute
the documentation you need is in the
with Compute Apple
Imagewriter user's manual (pin-outs for
Apple Compute with
the serial port are in appendix F). Also,
Apple with Compute
there have been anumber of replies to letters in recent Ask BYTE columns with deThis appears to be asimple task for a
tailed connection diagrams for RS-232
competent programmer. Alas, Iam not
products and how to handle the infamous
continued
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INTERACTIVE

386/ix

he Choice is Clear.
UNIX ' Checklist
for 386 systems
Leading Edge Technology: First to bring
IX to 386, first to bring MS-DOS to
UNIX, first with XWindow, NFS and
host-based TCP/IP for the 386.
pOptimized
For Business:

Mat
ure and
opular enviro supporting
thousands of :
t
mmercial applications.
Backed
trainin
g. by comprehensive support and

INTERACTIVE
A KODAK COMPANY

1-800-537-5324
INTERACTIVE
Systems Corporation
2401 Colorado Avenue
Santa Monica, CA
90404

r"--; Standard: UNIX S
ystem

V certified.

Committed to meet emergingPOSIX
X/OPEN standards. MS-DoStand
XENIX«) applications run, too.

r----- Outstanding Industry Track Record:
I
UNIX technology supplier to IBm,

AT&T, Prime, NCR, Aficrosoft, WanIn
Apollo and Others.

ixcellent Price/Performance!
pricing. and di e--

of AT&T.
Irdiderfiet of INTERACTIVE
eyfitemi barporation.
Me008 and XENIX are registered
Véderriedo of Microsoft Corporation.
ewe INTERACTIVE Systems Corporahon.
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PostScript printers
and typesetters offer a
variety of resolutions,
paper handling options
and printer speeds, as
well as black & white
and color output.

trC

In just three years,
the PostScript
language has been
adopted by more
than 25 of the
worlds' leading
computer equipment
manufacturers.
Agfa-Gevaert Apollo Computer
Apple Computer AST Research
Autologic Datarroducts Diconix
Digital Equipment Corporation

Fujitsu

General Computer Hewlett-Packard

IBM

More than 3,000
Linotype Matsushita Monotype NBI
software programsNEC NeXT QMS Quadram
for minicomputers,
mainframes, workQUM Ricoh R.R. Donnelley
stations and personal
Sc:tex Texas Instruments
computers-support the
Varityper Wang
PostScript language.

THE OUT SIDt. =p.ctures diosnaty
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the
same page, all you need are laser printers and typesetters that speak the
right language. The language of PostScript.
As the standard page description language of electronic publishing,
PostScript software from Adobe Systems is your
Look for this symbol
key
to complete device independence-giving you
on computers, printers
the freedom to select the right hardware, softand other products
POSTSCRIPT' that support PostScript
ware and vendors for your needs and budget.
software from Adobe Systems. Its your
Isn't it time you put the power of PostScript
guarantee of quality and compatibility.
on your side?

Acobe and PostScript are regsterad trademarks and the Adobe logo. the PostScript logo, and Display PostScret are trademarks of Adobe Systems Incorporated.
The loges of the original equipment manufacturers supporting PostScript and the Display PostScript system and the software titles supporting PostSchpt are the trademarks or
registred trademarks of their respective companies. 4) 1988 Adobe Systems Incorporated. NI rights reseed.
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Display PostScript
is already the graphics
standard for anew
generation of computer
and workstation
displays from these
manufacturen.

Computen and workstations
with the Display PostScript
system deliver avariety of
screen resolutions in
black & white,
grayscale and color

Taking advantage of
enhanced software portability,
applications with greater
power and potential are
already emerging to support
Display PostScript.

TfIE I
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IDE

Introducing Display
Adobe.
PostScript"
With from
the

same imaging standard and language used in PostScript printers, this
system software module is now in computer and workstation displays.
And because it's transparently integrated over avariety of operating systems, Display PostScript is your key to hardware compatability and software portability.
Take advantage of apowerful, new graphics standard for today—
and tomorrow. Be sure to insist on the Display PostScript system.
If you'd like more inside information
about PostScript software and/or the Display
M AIM
PostScript system, call 800-29-ADOBE.
TM

SYSTEMS INCORPORATED

POSISCJUPT
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TheWorld lowest Pite
AtoD Size Flatbed Plotter
(8 1
2 "
/
x11" to 22" x34" plot sizes)

A breakthrough in XYpositioning gives
remarkable performance and low price in
the MURAL' Plotter.

• Satisfaction guaranteed or your money back
If not completely satisfied, return it within 30 days
of purchase for afull refund.
• FREE information kit

• Plots any size from A to D +
Maximum pen travel is 25" x 34" Pre-printed media
is easily registered to this plotter
• Simplified flatbed construction for durability
and performance

Phone or write today for sample plot, brochure, and
name of nearest dealer.

800-323-3283

Extension 128
(In MA 413-534-4400)

Mural is atrademark of United Innovations

Contains aprecision molded zero backlash drive
chain embodying two steel aircraft cables. Uses no
moving electrical components in the pen carriage.
Assures virtually perfect repeatability every time.
• HP& compatible
Works with all software that drive H- Pplotters including AutoCAD, VersaCAD, and DesignCAD. Runs on all
systems from IBM PC ( and compatibles) to Apple
and more.
Plots on any size media to 1/4"
thick, including bond, vellum,
mylar, posterboard.

What if you're working with the threedigit number 234? Well, there have to be
combinations that begin with 2, 3, and 4.
How many of each? Two, since when you
"freeze" each first digit, what's left is a
two-digit number that—like 34—has two
permutations. Working step-by-step for
each of three possible initial digits, there
are two permutations; the total yield is
six permutations. A template of the solution looks like this:

• Fits anywhere
Designed for desktop
or space-saving wall
mount use.

UTAH

COBOL.
For IBM® PC's, XT's, AT's and other DOS machines. Needs only 1disk
drive and 128K memory. This is the one you've heard so much about - with
fast compile times, small object code modules, not copy protected, no
royalties, and clear error messages. Version 5.0 is based upon ANSI- 74
standards with new dynamite features including:
•Nested IF's and nested conditions.
•Indexed files ( ISAM) with up to 24 keys ( includes START verb). This
advanced feature requires the software package BtrieveC) which is
optionally available.
HE
• ACCEPT ( line, column) numerics with decimal point alignment, numeric
checking, AUTO-SKIP, SECURITY, LENGTH-CHECK, EMPTY-CHECK, ATTRIBUTE (color), FROM ESCAPE KEY, DAY, DATE, TIME, DAY-OF-WEEK.
•Fast memory mapped DISPLAY's ( line, column) ERASE, BEEP, ATTRIBUTE (color). Can display
entire screen with one DISPLAY statement.
•Windowing, pop- ups, color and overlays. This advanced feature requires the software pacKage
Saywhat?Pm which is optionally available.
•An easy to use, COBOL source code EDITOR with auto line numbering, A- margin, B- margin tabing with
full screen cursor control.
Also available: Utah SuperSortso, afast sort program callable from Utah COBOL; Utah FORTRAN: Utah
BASIC: Utah PASCAL: Utah PILOT. Used by 50,000 professionals, students and teachers in 40 countries.
30- day money back guarantee Discover the ease and simplicity of COBOL, today!

(702) 827-3030

(IND
1115A

Since 1977

Ellis Computing, Inc.
5655 Riggins Court, Suite 10
Reno, Nevada 89502

IBM is aregistered trademark of International Business Machines, Inc. Btrieve is a registered trademark of Novell, Inc.
Saywhat?! is atrademark of The Research Group. SuperSort is aregistered trademark of Micropro International Corporation.
Utah COBOL is atrademark of Ellis Computing, Inc.
1987 Ellis Computing, Inc.
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How do you write aprogram that can
generate all possible permutations of an
array of tokens (where the tokens are
strings, as in your example)? Thinking
about how to solve that problem without
the help of acomputer is one good way to
discover an algorithm that you can then
translate into aprogram. Consider how
to permute all the digits in a number.
Start with an easy case—the two-digit
number 34. Clearly, there are just two
permutations:
34
43

• Prints on any media

Phone order rushed
by UPS 2nd Day Air:

one. Iwould use such a program as a
code breaker; Icould set it up to keep
searching until it found a certain code
combination.
Roderick I. McNeil
Warner, NH

Circle 98 on Reader Service Card

2
2
3
3
4
4
When the first digit is 2, the remaining
digits are 3and 4. You know how to permute 3and 4, so you get
234
243
3
3
4
4
When the first digit is 3, 2 and 4 remain. So you get
234
243
342
324
4
4
You get the idea. Now, what about the
continued

Now you can grab, store, and process
16 images in Real Time on the PC AT.

The many faces of Fred Molinari, President.

including CAT scanners, scanning
electron microscopes, line-scan
cameras, as well as
ordinary video cameras
and VCRs. It even ships
with IRIStutor software —
for free!
For more information
about the Frame Grabber

The D12861 Arithmetic Frame
Grabber can process 4times as many
images as any other frame grabber
built for the PC AT
With abuilt-in processor, the DT2861
also lets you process 4images in parallel,
or switch display instantaneously from
as many as 16 images. The DT2861 grabs
images off virtually any video source,
Image
Processing
Board

Computer

Resolution
_

Gray Levels

RS- 170, NTSC,
RS-380 CCIR
- — - ' - - -•
PAL Compatible

VCR
Compatible
—

DT2861
Frame
Grabber

IBM PC AT

512x512

256

Yes

Yes

I
Slow Scan

1

0-12 MHz

that's 4times better than anything else
made for PCs, give us acall today.

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

DT- Connect is an open interface
specification which permits the direct
connection of stand-alone data acquisition and frame grabber boards to processor boards for greatly accelerated
signal (DSP) and image processing.

4

Number
of Video
Inputs

Real-Tine
Frame Grab

On Board
8-bit ALU

8*

Yes

Yes

Memory-Manned
-Frame- Store
Memory
18 buffers
512x512x8 each
(4 Mbytes)

Zoom, Pan , Software
Scroll
Support

Yes

DT- IRIS
IRIStutor

Price

$5995

With DT2859 Vz size multiplexer board ($ 395).

DATA TRANSLATION®
World Headquarters: Data Translation. Inc. 100 Locke Drive. Marton) MA 01752 1192 USA. ( 53.8) 431 3704 Tlx 951646
United Kingdom Headquarters: Data Translation Ltd. The Mulberry Business Park. Wokiream, Berkshire RG11 20J. Ul< (0734) 793838 Tlx 114011914
West Germany Headquarters: Data Translation GmbH Stungarter Strasse 66. 712C Bengheirr-Brssingen. Wnst Germany 07142-54025
International Sales Offices: Ausnalta ( 2) 662-4255 Belgium ( 2) 735-2135. Canada ( 800) 2k8-0427. Chie (2 '15-3689. China (403) 727-8222.(1) 868 721 Denmark o 27k511. Finlz na ign 372144. Fence : 1)
nea ( 82) 756-9954.
69077802 Greece ( 1) 9514;44 ;, 31) 527 339 ( 1) 36'1-4390. Hong Kong ( 5) 448963 India ( 22) 23-1040. israe (3) 32-4298. Italy ( 2) 824'0 1 Japan ( 3) 348-8301. (3 502-5550. ( 3) " "
2,"A376-30/93 Spain ( t)
Mutt= (9) 30-4181. Netresends ( 70) 996360. New Zealand (9) 504759. Norway ( 2) 53 12 50. Peru it 4', 3, 1060, Philippines 818-0103, ParLigal 545313 Sngapcxe 7797621, Sae."
455-8112. Sweden ( 8) 761 7020. Switzerlanc ( 1) 723-1410 Taiwan i2) 918-4740. Untied Kingdom :0734, 793938 West Germany 07142-54015
Data Tranblaton is areqsteed trademark of Cata Translaicn nc Other brands and products are traden-c:
' • e , respective holcer:
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ASK BYTE

Break the 32M barrier without
breaking your wallet with EZ-DOS 4.0.
EZ-DOS 4.0 was developed by Digital
Research as an alternative DOS for PCs.
As such, EZ-DOS 4.0 allows 512M
partitions and file/subdirectory
PASSWORD protection. On-line HELP is
another user-friendly feature.
EZ-DOS 4.0 also comes with GEM/3
Desktop, this graphic, windowing user
interface:

four-digit number 1234? You know that part that's variable. For example, when
there are six permutations of athree-digit permuting the digits 1234, 1, 2, 3, and 4
will in turn be the top-level prefixes, and
number and that you have to solve the
234, 134, 124, and 123 will be the correthree-digit problem four times—once for
sponding suffixes. At the next level, the
each possible first digit. Taking it stepby-step, the four-digit template looks like prefixes (for solutions starting with 1)
the array in table 2a. Each column now
will be 12, 13, and 14, and the suffixes
will be 34, 24, and 23. See listing 2.
reduces to athree-digit problem, and you
To start, you need amain program that
can add the appropriate three-digit teminitializes the prefix to be an empty token
plates; see table 2b. Now you're back to
array (since nothing is fixed yet) and a
the degenerate two-digit problem. To
complete each number, permute the two
suffix that is the array of tokens you want
to permute (since at first the whole thing
unused digits, and you have table 2c.
is variable). The pseudocode for the
It's a classic recursive problem. To
main program is shown in listing 3.
solve it for ntokens, find the solution for
To translate this algorithm into apron-Itokens; keep decomposing the problem until you get to the trivial case of 2 gram, you'll need a language that suptokens; then let the results percolate back ports recursion, such as Pascal or one of
the more modern dialects of BASIC. If the
up to the top level.
tokens you're interested in permuting are
Now you can express the method in alletters or digits, you can use strings to
gorithmic terms. Afirst draft (in pseudorepresent arrays of them. It's best if the
code) is shown in listing I. For asecond
draft, use two variable-length arrays
language you choose provides intrinsic
support for variable-length strings; that
called prefix and suffix. The prefix is
continued
the part that 'sfixed, and the suffix is the

Table 2: Templates for permuting
a4-token entity: (
a) The first step
(leftmost token), (
b) the next step,
and (c) the final array.
(a)
1
1
1
1
1
1

2
2
2
2
2
2

3
3
3
3
3
3

4
4
4
4
4
4

21
21
23
23
24
24

31
31
32
32
34
34

41
41
42
42
43
43

EZ-DOS 4.0
with True BASIC

$ 79.00
$99.00

2001 Sales, Inc.
Corp Headquarters.

16580 Harbor Blvd., Ste. D.
Fountain Valley, CA 92708
Tel: ( 714) 531-6551 Fax: ( 714) 531-8546
CANADA:
Tel: ( 416) 591-6600
TAIWAN:
Tel: ( 02) 542-4575
HONG KONG:
Tel: 5-890-3707

Fax ( 416) 591-6808
Fax ( 02) 536-3405
Fax: 5-895-6241

Dealer, Distributor 8 OEM inquiries welcome.
VISA and Master Card accepted.
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(e)

1234
1243
1324
1342
1423
1432

2134
2143
2314
2341
2413
2431

3124
3142
3214
3241
3412
3421

4123
4132
4213
4231
4312
4321

permute_n(prefix,suffix)
n := count_of tokens in
(suffix)
for d := 1 to n
if 2_token(suffix)
permute 2 and_print
(prefix, suffix)
else

(b)
12
12
13
13
14
14

Listing 2: Algorithm of listing 1,
shown now in greater detail.

Listing 1: First step in casting the
technique shown in table 2into an
algorithm.
For each token of an n- token
array, append to that
token all permutations of
the remaining n-1 tokens.

new_prefix := ( prefix +
dth token of(suffix))
new sliffix i= ( suffix dth token of(suffix))
permute ( nei; prefix,
newsuffix)

permute_2_and_print(prefix,
suffix)
print ( prefix +
1st token of(suffix)
2nd token of(suffix)
print ( prefix
2nd token of(suffix)
lst=tokenlof(suffix)

SYMANTEC

TIME
LINE

KEY FEATURES:
Outline Gantt
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Time Line
3.0
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THE BEST COMPARATIVE REVIEW!» THE WVORLD.
Just why is Time Line #1, review after review, evaluation after evaluation?* Is it our
advanced outline structure or true "what-if" analysis using unlimited undo/redo? Maybe
it's our completely customizable Gantt charts, PERT charts, and form-driven reports.
Could it possibly be the way we handle multi-project scheduling and resource allocation
without having to manually link files?
We think Time Line is #1because of its seamless combination of advanced technology
and ease of use. But we're biased. Decide for yourself. Call now for afree Time Line demo
disk (you may also qualify for our free corporate evaluation program). You'll see what
"the best project manager in the World" can do for you.
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Never buy another ribbon!
with Maclnker

ASK BYTE

over 100,000 sold

Listing 3: Main routine for
calling the permutation function
of listing 2.
•

permute
prefix

new array

suffix := 1234
permute_n ( prefix, suffix)
Universal Cartridge Maclnker

$68.50

lmagewriter or Epson Maclnker

$42.00

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

$299.00

Universal Cartridge Maclnker
Multicolor Adaptor (specify printer)
lmagewriter I/II Maclnker mod 234 IM
Epson Maclnker mod 271EP
Universal Spool Maclnker
Heat Transfer Adaptor
Extra Ink bottle
3.00 pint

68.50
40.00
42.00
42.00
68.50
40 .00
18.50

All Maclnkers delivered with bottle of ink, ink
meter, reservoir, reservoir cover.
Black, uninked, colored, special cartridges
available. Best ribbon quality at lowest costs.

Call for free catalog
Special Offer
Just say, "lsaw it in '
Byte' and get a
free mousepad with any order 460.00,
or free key-beeper & flashlight combination for orders 4100.00.
Buy the Universal Cartridge & the Universal Spool at the same time and get
the second unit for $50.00

Multiuser Printer Buffers
Let us configure the most economic & efficient buffer set-up when using two printers with one computer or two computers and two printers. We have the most complete range of buffers, converters, switches, cables & custom cables. Award winning Proteus switches manually or by software between 2 printers. Memory is automatically partitioned & both printers can print simultaneously.
UG-411, 1comp. / 1printer
64k
160.00
256k
230.00
UG-402 2comp. / 2printers
64k
199.00
256k
240.00
PROTEUS, 1comp. / 2printers 64k
199.00
UG-402
256k
240.00
UG-403 4comp. / 2printers
256k
275.00
UG-408 4comp./ 4 printers
512k
375.00
UG-412 Serial buffer card 1MEG
500.00
CBL-715 Univ. serparser converter
159.00
CBL-705 Serpar converter
99.00
Proteus
Autoscanning switches (4to 1)
169.00
Satisfaction or 30 day refund on all products - Immediate shipment - Major credit cards

Computer Friends, Inc.

Order Toll Free 1-800-547-3303

14250 NW Science Park Dr.
Portland OR 97229

in Oregon (503)626-2291
fax (503)643-5679
telex 4949559 CF
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way, you don't have to explicitly manage
their length when you append prefixes to
suffixes, append tokens to prefixes, and
delete tokens from suffixes.—J. U.
Help with Hercules
Ihave an Epson Equity II IBM PC XT
clone with a monochrome monitor. It
came with a built-in video board that
supports both regular monochrome text
mode and Hercules graphics. The
GWBASIC that came with it supports
monochrome text (mode 7) and Hercules
graphics modes. However, my customary programming language is Lahey
FORTRAN 77, which provides a convenient subroutine that can be used to
perform BIOS or DOS function calls. I
have used it to set up my screen I/O,
menus, and so on, in text mode.
Now, however, Iwould like to perform graphics from FORTRAN. I
thought mode 6 might support Hercules
graphics via the BIOS video services, but
it didn't work when Itried it. Perhaps it
will be necessary for me to write an assembly language subprogram to do Hercules graphics. Lahey includes asample
that shows how to interface assembly language with his FORTRAN, and Ihave
programmed in assembly language on
several machines (although not on an
8086). Iexpect Ican handle it, but Ineed
to know the protocol for manipulating
Hercules graphics. Can you tell me
where to look? I tried Peter Norton's
Programming Guide to the IBM PC, but I
couldn't find the information Ineeded.
James C. Wilcox
Palos Verdes Estates, CA
None of the standard IBM video modes
will work with Hercules graphics. Writing graphics routines for the Hercules
cards requires programming the 6845
graphics controller, but it's not difficult,
especially with the proper sources. Two
good references are Richard Wilton's
Programmer's Guide to PC and PS/2
Video Systems (
Microsoft Press, 1987)
and David Doty's Programmer's Guide
to the Hercules Graphics Cards (
Addison-Wesley, 1988).—S.A. •

MS-DOS $99

OS/2 $ 199
•Default initialization and the
absence of declarations shorten
programs.

ecall PolyAWK our "toolbox language' because it is
ageneral-purpose language that
an replace ahost of specialized
tools or programs. You will still use
your standard language (C, Pascal,
Assembler or other modular
language) to develop applications,
ut you will write your own
specialized development tools and
programs with this versatile, simple
and powerful language. Like
thousands of others, you will soon
Ind PolyAWK to be an indispensable part of your MS-DOS
toolbox. If you don't have enough
S/2 development tools, now it's
easy to write your own.

Large Model &
Math Support
PolyAWK is alarge model impl
mentation and can use all o
available memory to run big p
grams or read files greater tha
64K. PolyAWK also includes ext
sive support for math functio
such as strings, integers, floatin
point numbers and transcenden
functions (sin, log, etc.) for scie
tific applications. Conversio
between these types is automati
and always optimized for spee
without compromising accuracy.

True Implementation
Under MS-DOS & OS/2
Bell Labs brought the world UNIX
nd C, and now professional prommers are discovering AWK.
WK was originally developed for
NIX by Alfred Aho, Richard
For C,
IVeinberger & Brian Kemighan of
Bell Labs. Now PolyAWK gives
MS-DOS & OS/2 programmers a
rue implementation of this valuable
new" programming tool. PolyAWK fully conforms
othe AWK standard as defined by the original
thors in their book, The AWK Programming
g,uage.

PolyAWK Comes With
The Book

PolyAWK.

When you order PolyAWK yott
receive a copy of The AW
Programming Language written by
the authors of the original UNIX.
Pascal, Assembly Si BASIC Programmers
based AWK. The book begins
atutorial that shows how
AWK is to use, followed by
comprehensive manual. Beca
writing code to perform simple, mechanical dara
PolyAWK is acomplete implementation of A
manipulation — changing the format of data,
as defined by the book's authors, you will use th
checking its validity, finding items with some
book as the manual for PolyAWK.
property, adding up numbers and printing reports.
Ir is time consuming to have to write aspecialPolyShell Bonus For MS-DOS!
A Pattern Matching Language
purpose program in astandard language like Cor
PolyShell gives you 96 of the most useful UNI
lyAWK is apowerful pattern matching langue for
Pascal each time such atask comes up. With
commands and utilities under MS-DOS in le
PolyAWK, you can handle such tasks with wry
riting short programs to handle common text
than 20K. You can still use MS-DOS comman
short
programs,
often
only
one
or
two
lines
long.
anipulation and data conversion tasks. APolyAWK
at any time and exit or restart PolyShell withou
The brevity of expression and convenience of
wugiam consists of asequence of patterns and actions
rebooting. MS-DOS programmers — discover wha
operations
make
PolyAWK
valuable
for
prototyping
hat tell what to look for in the input data and what
you have been missing! UNIX programmers
even large-sized programs.
do when it's found. PolyAWK se-arches aset of files
switch to MS-DOS painlessly! PolyShell an
lines matched by any of the patterns. When a
PolyAWK are each $99 when ordered separatelyt
atching line is found, the corresponding action is
Very Concise Code
Save $50 by ordering the PolyShell + PolyA
rformed. A pattern can select lines by boolean
Where program development time is more combination package for $149 (MS-DOS only).
mbinations of regular expressions and comparison
important than run time, A‘X'1( is hard to bear.
rations on strings, numbers, fields, variables, and
These AWK characteristics let you write short and
30-Day Money Back Guarant
ay elements; patterns may reference properties of concise programs:
You can purchase PolyAWK and the book,
ecurrent input line or any other program variables.
•The implicit input loop and the pattern-action
AWK Programming Language, for $99 (MS-DOS)
ions may perform arbitrary processing on selected
paradigm simplify and often entirely eliminate or $199 (0S/2), or $249 for both. If you already have
es. The action language looks like C, but there are
control flow.
the book, deduct $ 14. The combination package
ro declarations, and strings and numbers are built•Field splitting parses the most common forms of
includes only one book. Order PolyAWK (MSri
types. You can have multiple input files and
input, while numbers and strings and the
& OS/2) plus PolyShell (MS-DOS) for $34
r.itput files, regular expressions, user-defined funccoercions between them handle the most
ons, and run other programs.
common data types.
To Order: 1-800-547-4000

Saves You Time & Effort

emost compelling reason to use PolyAWK is
at you can literally accomplish in afew lines of
ode what may take pages in C, Pascal or
ssembler. Pro2raininers spend alo: 01 time

The Toolbox Language.

•Associative arrays use otdinary strings as the index in the array and offer an easy way to implement asingle-key database.
•Regular expressions are auniform notation for

describim: pi

tt'r11

Ask for Dept. BYT. Send Checks and P.O.s To:
POLYTRON Corporation, 1700 NW 167th Place,
Beaverton, OR 97006, (503) 645-1150
EX (503 645-4576 TELEX: 325800 POLYMON

,
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High Quality Software Since 1982
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Finally, aMouse
That Won't
Tie You Down.
The New Cordless
Manager Mouse
Finally, amouse that won't hold you back.
Manager Mouse Cordless, the world's
first and only cordless mouse.
Better by design, it offers
variable resolution, from 10 1000 dpi, and the reliable,
or
maintenance-free performance
that's become atrademark
of the Numonics Manager
Mouse line.
Amazingly simple to
operate, Manager Mouse
Cordless is compatible
)
with virtually all mouse- driven
rse.oftware.
It's one mouse that breaks
away from the pack.

NUMONICS
101 Commerce Drive, Montgomeryville, PA 18936
Toll free: 1-800-247-4517 •In PA call collect: 215-362-2766
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BOOK REVIEWS

Descartes' Dream
by Philip J. Davis
and Reuben Hersh
Houghton Mifflin Co.,
Boston, MA: 1986, 320 pages,
$12.95
Reviewed by Mark Bridger

IMathematical Experience
n their first book, The

(Birkhauser, 1981), Philip J.
Davis and Reuben Hersh tried
to explain, for the nonmathematician, what mathematicians do for aliving and what
they think about what they do.
In addition to providing some
interesting descriptions of
areas of contemporary research, the authors let everyone in on a secret of which
many mathematicians seem to
be unaware: Not all mathematicians agree on the scope, validity, or relevance of their
field. In Descartes' Dream,
the authors turn their attention
to afact that is no secret at all:
Not everyone is entirely happy
with the way mathematics
seems to be applied in the
modern world.
The year 1987 marked the
350th anniversary of the publication of René Descartes'
celebrated Discourse, in
which he introduced many of
the ideas of what has come to
be called Cartesian or analytic
geometry. Of equal importance, Descartes also described away to determine
"truth" in the sciences.
Loosely speaking, this method consists of 1) assuming
only what is intuitively selfevident, 2) arguing from the
simple to the complex, by dividing aproblem into small
enough steps, and 3) carefully
checking one's work for correctness. Hardly anyone nowadays would dispute this as a
generally reasonable procedure to follow in scientific

'
research (although what is intuitive in quantum mechanics,
for example, is open to argument). What Descartes provided that was unique was the
vision that this could always be
ALSO

made to work; in other words,
that you could unravel any
problem, pure or applied, by
following this method. This
"revelation" seems to have
dated from aseries of mystical

REVIEWED

Structured Programming Using Turbo BASIC
Programming in ANSI C
Macintosh Family Hardware Reference
Computer Cryptology: Beyond Decoder Rings
Program Design for Knowledge-Based Systems
Expert Systems in Data Processing:
A Professional's Guide

ILLUSTRATION: MARK MOSCARILLO © 1989

dreams that Descartes experienced in 1619 and that provide
Davis and Hersh's title.
Descartes had more than a
dream to support his optimism. His own research had
shown him ways in which
problems in geometry could
be translated into problems in
algebra, hence into numerical
calculations. By using geometry to model the physical
world, by applying " analytic
geometry" to derive algebraic
equations, and by solving
these equations, you could
learn whatever you wanted to
know.
The Discourse had a very
powerful effect on philosophy, logic, science, and
mathematics. Fifty years after
its appearance came an event
that seemed to justify without
adoubt Descartes' dream: the
publication in 1685 of Newton's Principia. Physics and
mathematics research, from
Newton through Einstein and
from Euclid through Hilbert,
promised the eventual knowledge of everything. Only in
this century, with Godel's
theorem and quantum mechanics, have we awakened
from this dream of certainty.
The theme for Descartes'
Dream, then, is the " mathetization" of the modern world,
the attempt to apply the tools
of mathematics to every facet
of our existence. And these
tools are not to be taken lightly: algebra, geometry, logic,
calculus, probability and statistics, numerical analysis, topology, and...computer science. Hersh and Davis devote
the first few chapters of their
book to a discussion of how
and why these techniques
came to play roles in our lives.
They discuss topics ranging
from social structuring to
computer dating, from computer art to IQ testing. Their
tale is acautionary one. We
continued
JANUARY 1989 • BYTE
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FORTRAN for the

80386

The Real World Solution

• Supports Intel 80287/80387 & Weitek Coprocessors
• 100% Royalty Free License on Developed Software
• Free DOS Support Library with Source Code
• Accesses up to 16 MBytes of Memory
• Source Level Symbolic Debugging
• Uses 32- bit Instructions

Put the full power of the 80386
into your programs. Using SVS
FORTRAN- 386 compiler &
Phar Lap's 386 Linker you can
break DOS's I6-bit instruction
and 640K memory limit. With
SVS you can cut a typical
program's run-time in half, while
using up to 16 Megabytes of
memory.

Supporting Software Tools:
'with Source Code
Scitech Scientific Package ( SSP)*
Scitech Plotting Package ( SPP)*
I
Maintainability Analysis Tool ( MAT)

Prices:
SVS FORTRAN- 386
$ 695
SVS PASCAL-386
$695
Phar I.ap-386 ASM/L1NK $ 495
Scitech Scientific Package $ 325
Scitech Plotting Package
$325
Maintainability Analysis Tool $ 895

MAT analyzes and diaznoses your
FORTRAN programs. MAT provides
the information you need to make
your programs more reliable and
easier to maintain.

-.I A. la-1u

u.
Science Applications
International Corporation

For more information call:

1-800-346-5159

5150 El Camino Real, Suite C-31
Los Altos, Californla 94022

In CA call (415) 960-5931

Nobody Beats Our
Printer Ribbon Prices!

1Ve Meet Or Beat ANY Published Price With A Money-Back Guarantee!
Anadex 9500, 96258
Apple Imagewriter Nylon
Apple lmagewriter 4-color
Brother 1409

$3.60
2.95
9.95
4.50

Brother 1509/1709
5.50
Canon A1200, A40, ASO, PW250
4.50
Centronics 700 Series- Cartridge. 4.50
Citizen MSPIO, MSP20
2.50
Citizen MSPI5, MSP25
3.50
Citizen 1200
4.50
Cloeco Adam
795
Commodore MPS801
3.50
Comm 420, Comwriter 420
6.90
C. ITOH 3500
25.00
C. [MU Prowriter Jr
5.95
DEC LA34, LA38, LAI00
Just 2.95
Diablo HyType II
2.95
EPSON 31X80
2.50
EPSON LX80
2.50
EPSON I.Q1500
2.95
EPSON EX- I000, EX-800
4.20
EPSON EX-800/EX-1000 4-color . 15.95
EPSON FX100, FX286, MX100
3.50
EPSON LX80, LX86, LX90
2.50
Fujitsu 3400
795
Fujitsu DPMG/DPL9, 0X2100/2200. . 3.95
IBM 4202, Proprinter XL
4.50
IBM 4201, Prowriter, Proprinter
3.75
Mannesmann/Talley 100 Thru 160 3.00
Mannesmann/Talley MT 85
3.95
Mannesmann/Talley Sprint 80
3.50
NEC Pinwriter P-5
3.95
NEC 2000/3500 Flip M/S
5.25
NEC Pinwriter PI/P2/P/6
3.60
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NEC P2200
NEC PC8000, PC8023A Nylon
Okidata 292...4.85 292 4-color
Okidata 293/294
Okidata 293/294 4color.
Okidata 390
Okidata 393
Panasonic KXP 1090/1091/1092
Panasonic KXP 11093
Panasonic 1524

5.50
2.95
10.50
5.60
15.50
3.75
15.15
4.90
2.95
6.95

QUME 4Sprint 7/8/9/10/11/Q50
Radio Shack DMP400
Selkosim SP- 800/1000
Seikosha 5300
Star NX1000

2.95
2.95
3.75
18.95

Toshiba 1350, 1351, 321, 341 351
Toshiba 421SL
Xerox 850/860
3.00 650

3.10
4.95
2.95

4.25

PLUS HUNDREDS MORE
MOST AVAILABLE'S 4- COLOR!

1-800-327-1013
Mr. Megabyte's American Ribbon Ca
1041 IV Commercial Blvd.
Ft Lauderdale, FL 33309
VISA
MasterCard AMEX
FREE With Order Of 12 Your Choice Of Printer Cover
OR Free Shipping*
•
Based on prices listed. Subject to
change without notice. Copyright
1988. American Ribbon Ca
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do not? Computers can be used
for Star Wars, or they can be
used for agriculture. Davis
and Hersh perform the admirable task of showing us that
mathematics is ahuman activity, performed by very fallible
humans. However, they don't
go far enough in pointing out
that mathematics doesn't just
happen, or happen to us. The
whole issue of the economics
and politics of science and
technology, unfortunately, is
left undiscussed.
Whatever its deficiencies in
certain areas, Descartes'
Dream provides aframework
for discourse and argument,
and it raises, in some form,
most of the important issues
that we must confront when we
apply technology and mathematics to human beings.

BRIEFLY NOTED

After an introductory chapter to familiarize readers with
the Turbo BASIC environment, the authors move into
lessons describing how to
place text and graphics on the
computer's screen. This is a
refreshingly logical beginning
to learning how to write programs. Before they tackle sophisticated algorithms, most
programmers just want to be
able to see the results of their
efforts on- screen. Why more
books don't start this way is a
mystery.
From learning to master the
screen, the lessons move into a
discussion of top-down programming using the example
of a graphical house. First,
you learn to draw the frame,
then the roof, and finally the
doors and windows. Using
graphical examples reinforces
the lesson concept visually.
The book continues in this
style, using visual examples
where possible to illustrate a
programming concept.
Structured Programming
Using Turbo BASIC is not a
comprehensive guide to either
BASIC programming or
Turbo BASIC. But for the beginning BASIC programmer,
it provides asolid foundation
on which to build.
-G. Michael Vose

Structured Programming
Using Turbo BASIC by Wade
Ellis Jr. and Ed Lodi, Academic Press, San Diego, CA:
1988, 337 pages, $23.95. The
Educational Testing Service
was recently petitioned by a
group including the inventors
of BASIC to provide BASIC as
well as Pascal versions of the
Computer Programming Aptitude Test. The group believes that BASIC is as wellProgramming in ANSI C by
suited alanguage for students
Stephen G. Kochan, Hayden
to learn proper programming
Books/Howard W. Sams &
technique as Pascal.
Co., Indianapolis, IN: 1988,
Authors Ellis and Lodi
468 pages, $24.95. Now that
prove the point that BASIC
an ANSI standard for the C
programs can be well strucprogramming language is imtured, readable, and mainminent, books on C will need
tainable. Their book serves as
to follow the standard convenan introduction to BASIC protions in describing Cprogramgramming but follows the
ming technique. Stephen G.
tenets of structured programKochan vaults to the head of
ming technique from beginthe ANSI-conforming pack
ning to end.
with this revision of his 1984
An educated layperson or a book, Programming in C.
student in aformal classroom
With 17 chapters roughly
setting can use Structured
corresponding to the earlier
Programming Using Turbo
volume, Kochan's book is
BASIC. It is liberally sprinsuitable for abeginning prokled with exercises for the
grammer or someone new to
reader to solve; the solutions
C. Kochan thoroughly excan be found in an appendix if
plains every C operation
you get stuck. An optional
needed to write a nontrivial
companion disk contains all
program, along with an easythe book's sample code.
continued
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Hands down, the best
selling most compatible
graphics tablet
you can buy.
SummaSketch is the world's best selling tablet because
it's filled with "Plus's': Like full IBM connectivity with
the PC, AT and PS/2. Plus full Microsoft® compatibility through aUniversal Mouse EmulatorTM Plus a
separate tablet driver for Microsoft Windows. Plus a
two-year warranty. Add that lo our standard features —
like high resolution and accuracy with the most software compatibility — and you have the tablet with all
the Plus's. The 1rX 12" SummaSketch Plus.
New 18" x 12" Version. Now you can get all these
great features in our larger SununaSketch® Professional
tablet. All the Plus's,
plus more active
area to work with
our, CT
8 -5
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rFREE! $245 TEMPLATE.
\kiln.choice: Atito(141)e, VersaCAD®, CADKEY® or Mic rosoft®
Windows tablet template, free. Details inside SummaSketch Plus and
SummaSketch Professional boxes.
( ) Send me more information on
the AutoEase template offer and on
SummaSketch tablets.
Name

Type of industry:
Type of application:
(
) 1m interested in OEM information.
Title:

Company:
Address:
City

State .

Mail to: Summagraphics Corporation
61) Stlyermine Road
Seymour, cr 06483

© 1988 Summagraphics Corporation. An rights reserwd.

t% Why Should IPurchase the
‘1.e, SIVA 286/386 System?

Complete* 8, 12, 16 and 20 MHz Systems with
SIVA Systems from VNS America
Corp. delivers the uncompromising
power you want, plus the hardware/
software products you need.
Promptly. Courteously.
Enjoy the AT®-compatibility, speed
and future upgradeability you would
expect from up-to-date premium
quality computers. And, enjoy the
fast service so many have come to
appreciate from VNS America Corp.
About VNS America Corp.
VNS America Corp. and its associate
companies pool their expertise and
buying power to bring you premium,
name brand products at breakthrough
prices.
We're bold, colorful and innovative.
We have to be to gain your attention in
this ultra-competitive industry. But, our
products and service are first rate
because we need your confidence to
succeed.
IBM set the standard.., we're just
making it affordable to thousands of
companies, individuals and industry that
want quality at the best prices.

TRY US
Call 1-800-252-4212
VNS America Corp.
Suite 270, 910 Boston Post Road
Marlboro, Massachusetts 01752 U.S.A.
In Massachusetts 508-481-3726
FAX: 508-48 --2218

The Powerful SIVA 386 System
Standard 386 Features:
•32-bit Intel 80386-16 CPU.
•1MB of 32-bit RAM on board.
System expandable to 16MB.
•8/16/20 MHz Keyboard
selectable.
•ST-251-1 Seagate 40MB
Formatted 28 ms high speed,
with ultra high speed
Controller 1:1 interleave.
•1.2MB High Capacity
Floppy Drive.
•Super deluxe heavy duty
tower case with 6half-height
drive openings.

•High-resolution 12" Non-Glare
Amber Display. Tilt and
Swivel base, Herculescompatible Adapter.
•101 Key Enhanced Keyboard,
Pleasant " Tactile/Click" Feel.
•80287/387 MathCoprocessors optional.
•Fully compatible with
virtually all XT/AT and
386 software.

$2495
Upgrades for your
386 System:
•VGA Colo;' Upgrade —
add only $495.
•20 MHz CPU Upgrade —
add only $ 195.
•Call for all other options
and upgrades.

A

You will experience unmatched performance
using our hardware/software products. And,
you will benefit from breakthrough pricing
from VNS America Corp.

Premium Name Brand Peripherals and Software!
The Economical SIVA 286
A Complete 12 MHz High-Speed SIVA 286 System
with 40MB (2SMS-ST251-1) Hard Disk

12mHz
comp., 286

Complete System Features:
•80286 CPU, 8/12.5 MHZ Dual Speed, Keyboard
Selectable
• High-Speed RAM, 512K Expandable to 4MB on the
Motherboard ( 16MB System Total)
• Phoenix BIOS
•40MB Hard Drive, 1.2MB Floppy Drive
• Ultra High-Speed/Floppy,/Hard Disk Controller
1:1 Interleave, 800KB/Sec Transfer Rate

O Wait State

e

• High Resolution 12" Amber Display with Tilt and
Swivel Base, Compatible Graphics Controller
• Full 101-Key Enhanced Keyboard, Pleasant
Tactile/Click Feel
• 'I\vo Serial and One Parallel Printer Ports and
One Mouse Port
•3-16 Bit and 1-8 Bit Free Expansion Slots
•Clock Calendar with 10-Year Life Battery Backup
•80287 Support, up to 12 MHZ
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• Meets FCC Requirements $
.11••,•.•
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Lowest Cost Compliable Upgrader
•Additional 5121{ Memory for $ 195.
• 1.5 MB Additional Memory for $395.
• EGA Upgrade for $295.

Nine Reasons to Call VNS America Now...
• Produced by High Technology Manufacturing Processes
• FullySurface Mounted Technology
• EGA Controller Standard
pports 3.5" and 5.25" Floppy Disks
«-Year %MOM&

e

• Phoenix BIOS
• No Memory Sucharge ( We're not opportunistil
• Same Day Shipment ( Competitors often take
4-6 weeks.)
• 100bemple with Your Budget

*Complete: includes 12 MHz high-speed SIVA 286 System with 40 MB hard disk drive, monitor and keyboard.

VNS America Corp.

Order Now Toll-Free

1-800-252-4212

111.11.11111111ies CPU, monitor, keyboard and 40 MB hard disk drive.
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GET SUPERSOFT's
SERVICE DIAGNOSTICS
All the software, alignment diskettes, parallel/serial wrap- around
plugs, ROM POSTs and extensive, professional documentation to
provide the most comprehensive testing available for IBM PCs,
XTs,ATs and all compatibles under DOS or Stand Alone. No other
diagnostics offers such in-depth testing on as many different types of
equipment by isolating problems to the board and chip level.
NEW: SuperSoft's ROM POST performs the most advanced
Power-on-Self-Test available for system boards that are compatible
with the IBM ROM BIOS. it works even in circumstances when the
Service Diagnostics diskette cannot be loaded.
NEW: 386 diagnostics for hybrids and PS/2s!
For over nine years, major manufacturers have been relying on
SuperSoft's diagnostics software to help them and their customers
repair microcomputers. End users have been relying on SuperSoft's
Diagnostics II for the most thorough hardware error isolation
available. Now versions of Service Diagnostics are available to save
everyone ( including every serious repair technician) time, money,
and headaches in fixing their computers, even non- IBM equipment.
All CPUs & Numeric Co- processors
System Expansion & Extended Memory
Floppy, Fixed & Non-standard Disk Drives
Standard & Non-standard Printers
System Board: DMA, Timers, Interrupt,
Real-time Clock & CMOS config. RAM

All Color Graphics & Monochrome
Monitors
Parallel & Serial Ports
Mono, CGA, Hercules & EGA
Adapters
All Keyboards &the 8042 Controller

Join the ranks of XEROX, NCR, CDC, SONY, PRIME, ... who have
bundled SuperSoft's diagnostics with their microcomputers at no risk
because of our 30 day money back guarantee.
$169

Service Diagnostics for PC, PC/XT, and compatibles only

Alignment Diskette for PC, PC/XT and compatibles (48 tpi drives) $ 50
Wrap-around Plug for PC, PC/XT and compatibles ( parallel and serial). $ 30
Service Diagnostics for AT and compatibles only

$169

Alignment Diskette for AT and compatibles (96 tpi drives)
Wrap-around Plug for AT (serial)
ROM POST for PC, PC/XT and compatibles only
ROM POST for AT and compatibles only

$ 50
$ 15

$245
$245

Service Diagnostics: The KIT (Includes all of the above—save $502) $!195
Service Diagnostics for 386 or V2, V30, or Harris, etc. (please specify) $195
Diagnostics Il sthe solution to the service problems of users of all
CP/M-80, CP/M-86 and MS-DOS computers

$125

$245

ROM POST for PS/2 and compatibles only
Alignment Diskette for PS/2 and compatibles (3.5 inch)

$ 50

To order, call 800-678-3600 or 408-745-0234
FAX 408-745-0231, or write SuperSoft.

04.01,0e00+-lel

eleez"4'
4441'
ft

FIRST IN SOFTWARE TECHNOLOGY PO. Box 611326, San Jose, CA 95161-1328 (406) 745-0234 Telex 270365

SUPERSOFT is aregistered trademark of SuperSott Inc., CDC of Control Data Corp.; IBM PC. AT 8. XT of
International Business Machines Corp. MS-DOS of MicroSoft Corp , NEC of NEC Information Systems. Inc.
PRIME of PRIME INC , Sony of Sony Corp
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to-understand programming
example. His lucid explanations of how to perform an operation detail both Ckeywords
and the library functions you
need to accomplish a programming task.
All this explanatory material follows the conventions of
the ANSI standard. New C
programmers using this book
to learn the language will
therefore automatically use
function prototypes, for example, and will understand
new ANSI-standard data modifiers like const, signed, and
volatile.

Of course, aconsequence of
this learned ANSI style may be
confusion when astudent uses
anonconforming compiler.
To help in this situation, Kochan provides an appendix
that describes the differences
between ANSI Cand " old" C.
The organization of this appendix matches that of an earlier appendix that describes
the ANSI version of the language. So, if you try to use the
escape character \xto display
ahexadecimal number and get
acompiler error, you can
quickly discover just what syntax is unacceptable to your
current compiler.
Another useful appendix
describes the standard C library. Although the functions
are described only briefly,
they are grouped logically—
into math functions, dynamic
memory allocation functions,
I/O functions, and the like—to
help you find the library routines you need for agiven programming problem.
All in all, Programming in
ANSI C is asolid and useful
volume.
— G. Michael Vose
Macintosh Family Hardware Reference by Apple
Computer Staff, AddisonWesley, Reading, MA: 1988,
304 pages, $26.95 (hardcover). The only hardware
folk who will be disappointed
with this book will be the ones
looking for detailed schematic
diagrams of Macintoshes.
While block diagrams of various circuits abound, Apple has
not put awiring and parts dia-

gram in here. Pin-outs of the
external connectors are provided, though, along with explanations of what the pin-outs
mean.
Each of the various Macintoshes (classic, SE, and II) is
clearly explained on asubsystem basis (e.g., versatile
interface adapters). The writing is crisp, and the organization of topics well thought out.
The authors explain the actions and interrelations of the
hardware in a no-nonsense
manner that flows well from
one numbered section to another. They clearly define the
signals used in each subsystem
and explain their expected
values at relevant times.
Ihighly recommend this
book to anyone involved with
Macintosh hardware—and to
the merely curious as well. It
does afine job of explaining
the intricacies of the Mac in a
way that does not require an
advanced degree in electronics to understand.
—Larry Loeb
Computer Cryptology: Beyond Decoder Rings by Karl
Andreassen, Prentice Hall,
Englewood Cliffs, NJ: 1988,
268 pages, $24.95. Before the
data encryption standard,
public-key cryptography, and
zero knowledge proofs, most
of cryptography was simpler
and not so mathematical.
These systems from earlier
days are by no means obsolete,
and Karl Andreassen's book
shows how to use acomputer
programmed in BASIC to
make and break such ciphers.
Not to be too presumptuous,
Andreassen refers to the field
as " amateur cryptography."
The book's main emphasis
is on describing such wellknown methods as substitution, Vignere, and transposition. BASIC programs are
provided for generating each
of these, followed by suggestions on ways to break them—
what statistical patterns arise
from each method and how
studying such patterns can
provide ahidden prying tool
for breaking the cipher. Sevcontinued
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At 17,400 bps and under $ 1,000...
The new champion is Courier HST:
The race belongs to the swift and
that's why USRobotics' Courier HST
is "the champion".
In race after race among high
speed modems, the Courier HST
outperforms the high-priced competition.
The writers at Data Communications and the independent testing laboratory, Telequality Associates, conduded in their head-to-head modem test:
"The USRobotics Courier HST modem, the
least expensive of all the modems tested, outperformed all the pseudo-duplex modems on
the line shnulation tests..."
And PC Magazine calls the Courier HST, " the
top price-performance ratio at 9,600 bps."

USRobotics:
The secret to our success?
Partly, it's our innovative V.32
asymmetrical data pump with
MNPTM Level 5 data compression
delivering 17,400 bps... saving you
money on phone line charges.
Partly, it's our unique automatic
fall-back/fall-forward which assures
you the fastest speed possible.
But there's even more to being " the champion" than that.
Mostly, it's the security you get from knowing you are buying the # 1rated modem.
If you are considering trading in your current
modem for a high speed modem, don't get
left in the dust.
Get the new champion— Courier HST.

Call 1-800-DIAL-USR
In Illinois ( 312) 982-5001

biloboties

The Intelligent Choice in Data Communications

8100 North McCormick Boulevard, Skokie, Illinois 60076.
•Rated first by Data Communications under frequently encountered line conditions. Data Communications , May 1988.
USRobotics. Courier and HST are trademarks of U.S. Robotics. Inc. Other computer and software names identified by

or'" are tradenarnes and/or trademarks of their respective manufacturers.

For sedes in the United Kingdom. please call Maricom. Ltd.. Ipswich. England. Telephone , 0473 233888.
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THE INCREMENTAL ASSEMBLER DEVELOPMENT ENVIRONMENT

a Zeedobeeat ca Addemedee Prerammiee
Acomplete, integrated macro assembler development environment for
the 8086 family of processors under DOS. Including apowerful
window- oriented source debugger, syntax checking editor, fast linker,
and the FIRST INCREMENTAL ASSEMBLER.
Other assembler development
cycles look like this:
Debug
Link

Edit Program

The INCRA development cycle
looks like this:

y
Assemble

Edit

Correct
Reassemble 4-- Syntax Errors

Cycle Time 2.20 minutes ( or morel I

With other systems, the development
cycle for large programs can take several
minutes involving alot of tedious hopping
from one program to another. The INCRA
Assembly development environment is
completely integrated, everything you
need to develop assembler programs or
routines for programs in other languages,
is available at the touch of akey. With
INCRA you go from program entry and
editing to debugging instantly because
the INCRA assembler is INCREMENTAL
It updates the executable code as soon
as you change the source - in milliseconds. And the powerful INCRA debug
window is always available at the push of
akey to trace through the program. If you
find amistake, just flip to the editor and
correct it, then flip to the debugger and
continue testing.
The INCRA editor checks your assembler syntax as you enter, giving intelligent
error messages that make it clear what
was wrong and how to fix it- you never

Cycle Time

Debug

Less than 1Second'

have to worry about waiting 5minutes for
aprogram to assemble, only to find you
have to do it all over because you forgot
to put in acomma! INCRA also contains a
fast, integrated linker that can quickly pull
in procedures from other modules and libraries at the push of abutton. The INCRA
incremental assembler works just as well
on linked programs as on single modules,
so you can develop large, multi- module
programs, and mixed language programs
without constantly relinking. And with
INCRA, macros expand as soon as you
enter them, no need to wait for assembly
to see if the macro expanded the way you
thought it would! If there's amistake, just
edit the macro call, and the macro will
immediately reflect the changes.
If you're aserious programmer working
with assembler, INCRA's power and
speed will make your life easier. If you're
just learning assembler,

'
1800°
us

INCRA's ease of use will
make it exciting and fun!

DEMO DISK $5.00 ( DEDUCTIBLE FROM PURCHASE PRICE)

goa da

eiddesitedet frittl944010«:«9

at all. „

T•ceita a de e€e, ade,
Incremental Assembler

Complete macro assembler
Supports 8086/88, 80186,
80286, 8087, 80287
Also operates in batch mode
(faster than MASM 5.0)
1r Compatible with MASM 5.0
assemble most MASM
5.0 programs without
changes)

Editor
..`r Full Screen, fully featured
Syntax checking
..`r Automatic INCREMENTAL
assembly
..`r Customizable Options
Unique line buffer for moving
and re- ordering lines
..`r Super fast search and page
.> Instantly generates . ene and
obj files
..sr Template program files
Lots morel

Debugger
Window- oriented - see all
data, registers, flags, and
executing source lines ( with
comments) at aglance
•
..Y Fully symbolic ( no need to
declare publics)

..`t Single step, multiple
breakpoints, conditional
breakpoints, check- trace
..sr Highlights changes to registers flags 8i data at each step
..`e Powerful symbolic data
display options
Save and restore data display
definitions
.> Oissassemble with symbolic
names
Flip to and from your program's
display screen
..sr 8087 Window

Linker
Faster Ibas MASM 5.0
Link Mora files, regular . obj
files, and libraries

Macros

Options
Change environment features
such as screen colors, cursor
type, tabs, processor type, etc
Save options permanently

Help
.`r Pop-up command descnphons
available at all times
To order: Call ( U.S. or Canada)

1-800-263-5645
or send check or money order to

..sr Full macro capabilities
Macros can be instantly
expanded in the editor to inspect resulting source
Full conditional assembly is
supported

Calculator

..`r All program constant and
offset values are available as
operands
..sr Hex, decimal, octal, binary,
asco results and operands
accepted

..`r Available at all times
..`r Complete set of arithmetic and
logical operations

daystar

COMPUTING
25 Warrendur Aye Suite 909
Islington, Ontario Canada
MOB 5Z4
(dealer inquiries welcome)
14161 234-9347

SYSTEM REQUIREMENTS: IBM' PC OR COMPATIBLE WITH 256K
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eral programs are listed that
automate the process of gathering the necessary statistical
information.
Computer Cryptology: Beyond Decoder Rings makes a
good introduction for people
who might enjoy recreational
cryptography and cryptanalysis.
—Peter Wayner

is an outstanding introduction
to what artificial intelligence
in the form of expert systems
can accomplish in various
data-processing fields. The
authors include many examples of how several companies, both large and small,
have used the latest advances
in expert systems in personnel
cost reduction and risk assessProgram Design for Knowlment, thus gaining acompetiedge-Based Systems by Grative edge in marketing and
ham Winstanley, Halsted
sales. After surveying the exPress, New York: 1987, 226
pert systems that are in current
pages, $29.95. This concise
use, they discuss the best ways
book shows how to develop a to choose the profitable area of
knowledge-based system with
expert- system application and
Lisp as the implementation
to avoid many possible mislanguage. Using amixture of
takes and pitfalls. They also
formal design and rapid protoshow how to assemble the best
typing techniques, Graham
team for various applications.
Winstanley guides the reader
Available programming
from initial concepts and defilanguages, such as Lisp and
nitions to the development of a Prolog, are also discussed adecomplete rule- based expert
quately in chapter 5. The next
system. The latter chapters
two chapters deal with expertdeal with the user interface,
system shells and how the
testing, and debugging, along
knowledge engineer should go
with various alternative strateabout choosing tools. After
gies, their usage, and implicadiscussing IBM ESE ( Expert
tions. Winstanley also disSystem Environment) in chapcusses peripheral issues of the
ter 9, the authors devote the
hardware requirements.
rest of the book to the actual
Program Design for Knowldesign and hardware requireedge-Based Systems will be
ments of an expert system.
useful to programmers who
Expert Systems in Data Proneed to upgrade their skills
cessing is well organized and
from amore conventional enillustrated, and it's written in
vironment. It will also be a an easy-to-read, relaxed style
valuable reference for system
with numerous fully coded exdesigners with some computamples of the many techniques
ing experience who are interthe authors present.
ested in the new field of
—Dong H. Kim MI
knowledge engineering based
exclusively on Lisp. In addiCONTRIBUTORS
tion to providing asolid foundation in Lisp programming,
Mark Bridger, aprofessor of
the book includes details of
mathematics at Northeastern
how to design interfaces, speUniversity, lives in Newton
cific examples of expertUpper Falls, Massachusetts.
system development, and a G. Michael Vose is coeditor of
unique treatment of embedded
OS Report: News and Views on
expert systems. The author is a OS/2. He lives in Peterborsenior lecturer in electronics
ough, New Hampshire.
and computing at Brighton
Larry Loeb is an engineerPolytechnic in England.
turned- dental- surgeon who
—Dong H. Kim
lives in Wallingford, Connecticut. Peter Wayner is agraduExpert Systems in Data Proate student in computer scicessing: A Professional's
ence at Cornell University in
Guide by Jerome T. Murray
Ithaca, New York, Dong H.
and Marilyn J. Murray,
Kim, aresearcher and consulMcGraw-Hill, New York:
tant, lives in Chapel Hill,
1988, 237pages, $34.95. This
North Carolina.
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LAST CHANCE AT

$99.95

Expires Feb. 1st
Regular price $149.95.

WALTER BRIGHT - Programrr er
" This is arevolutionary product which
reflects the fact that Walter Bright is one
of the world's best programmers.
Andy Redfern Personal Computer World

"I find it amazing that Walter
continues to find ways to improve his
already excellent product.
Scott Robert Ladd, Micro Cornucopia

C great!
better!!
'erformance benchmarks
Benchmark

Zortech C

Zortech C++

Turbo C 1.5

Sieve
Rsieve
Integer
Float
'Float
Pointer
Rpointer
Loop
Optimize

20.49
20.49
1.32
0.17
32.73
17.91
17.79
3.90
0.49

20.54
20.54
1.38
0.22
37.74
17.96
17.91
3.90
0.60

23.62
23.62
6.31
52.29
52.39
17.13
17.14
3.90
8.46

Quick C 1.0
22.72
22.03
6.49
51.03 1
51.63
16.87
16.64
3.90
8.79

Benchmarks were run on an 80286 based IBM compatible at 6Mhz with no 8087.
The float benchmark was re- run without optimization.
rortech C++ is the first native-code C++ compiler for MS-DOS compatible machines This
neans you don't need to spend alot of money on aCcompiler. In fact, Zortech C++
:ornes with aC++ compiler, aCcompiler, alinker, alibrarian, afully integrated editing
myrronment, context sensitive help and the fastest graphics library you've ever seen!

_ee YES!
4r Rush me:

D Zorech C + +
99.95'
Nith Zortech C++, you can mix and match code in C++; Cand assembler and link le
D Library Source
hem all together with asingle command!
$49.95'
Li Intro to 00P and C + +
rortech C++ comes with acomplete C++ and Clibrary, including
$27.95'
:ompatibility with the ANSI Cdraft. Unique to Zortech C++ is support
H The C + + Programming Language
'or mice, fast screen writes re-entrant floating point and speaker
$29.95
wpport.

e

Vow you can move your Microsoft and Turbo Ccode over to
40t*
Eortech C++ - we've included compatible library functions! #
Name
4Iso, we have made Zortech C++ compatible with
Microsoft's Codeview debugger!
#
Address
Enter the world of Object Oriented Programming
bops) with Zortech C++!

VISA/MC/COD CHECK ACCEPTED

#

VISA or MC#

Exp. date

sure, Cis great - but C+ + is better!
NOW AVAILABLE
Std .. brary Source Code
Only 549.95 • (with C+ + Purchase)

To: ZORTECH INC 366 Massachusetts Ave., Arlington, MA 02174. Tel: 617-646-6703. Fax: 617-643-7969.

CALL THE ORDER HOTLINE 1-800-848-8408
•Please add $5.05 shipping to your order (UPS Ground)

Programmer's Paradise Stocks
DEBUGGERS

386 DEBUG
Advanced Trace 86
Periscope 1/512 K
Periscope 11
Periscope Ilx
Persciope 11110 MHz
Trapper

DESKTOP PUBLISHING

HALO DPE
MKS SQPS
Pagemaker
Ventura Publisher

GEE. I'LL FAX
MY P.O. TOGET IT
THERE FASTER!

LIST OURS
195
145
175
121
795
636
175
141
145
106
1395
1195
150 CALL
195
495
695
895

162
420
532
554

90
90
60
75
189
90
99
199
89
100
100
150
70
80
50
80
120
50
70
129

70
80
55
66
142
80
90
169
56
75
61
101
65
70
47
75
111
47
60
111

DISK/DOS UTILITIES

Command Plus
Command lips
Disk Optimizer
FANSI CONSOLE
FASTBACK Plus
hTest hFormat
MACE Utilities
MKS Toolkit
Norton Commander
Norton Guides
Norton Utilities
Norton Utilities, Adv. Ver.
Pathfinder
PC/Tools Deluxe
Vcache
Vfeature
Vfeature Deluxe
Vopt
Xtree
Xtree Pro

EDITORS

WELL MATCH NATIONALLY ADVERTISED PRICES.
L151› OURS

ASSEMBLY LANGUAGE

Advantage Disassembler
MS Macro Assembler
OPTASM
SOURCER
WI BIOS SOURCE
TurboAssembler/Debugger
Visible Computer: 80286

295
150
125
100
140
150
100

279
99
105
89
125
105
89

139
149
99
295
99
149
79
99
139
110
100
100
79

121
127
90
199
69
129
70
90
125
111
80
69
69

495
298
450
450
99
249
250
150
250
295
100

479
232
289
299
69
149
159
105
17;
269
90

175
129
199
185
229
209
265
109
139
295
1000
129

137
99
129
119
169
15;
189
79
101
279
899
99

299
595
395
495
325
595
195
275
100

219
499
322
409
229
399
162
232
80

299
100
295

282
90
209

BASIC

db/LIB
GraphPak Professional
Facelt
MS BASIC/6.0
MS QuickBASIC 4.5
QuickPak Professional
Quick Windows
w/Source
Quick Windows Advanced
Quick-Tools
True BASIC
Turbo Basic
Sot ( Code

C LIBRARIES/UTILITIES
C ASYNCH MANAGER
C TOOLS PLUS/5.0
C Utility Library
Essential Communications
Greenleaf Comm Library
Greenleaf Functions
Greenleaf SuperFunctions
Greenleaf TurboFunctions
PC- lint
TimeSlicer
WI source
Turbo C TOOLS

C GRAPHICS

Essential Graphics
w/ source
GraphiC
GSS Graphic Dev. Toolkit
HALO 88
HALO ' 88 for MS Devel.
MetaW1NDOW
MetaWINDOW/PLUS
TurboHALO

C SCREENS/WINDOWS
C-Scape
C Windows Toolkit
Greenleaf DataWindows

125
149
750
495
495
129
129
225
149
195
390
295
5911

90
129
684
453
395
99
99
162
109
169
332
259
479

COBOL LANGUAGE

Micro Focus COBOL/2
900
733
Micro Focus COBOL/2 Toolset 900
733
PC-CI CS
1495 CALL
Personal COBOL
149
121
Microsoft COBOL 3.0
900
599
Realia COBOL
995
799
w/ RealMENU
1145
929
RM/COBOL
950
763

COMMUNICATIONS

C LANGUAGE

ADVANTAGE C
4C-terp
Lattice C
Microsoft C
QuickC
w/ serial mouse
RUN/C Professional
Turbo C v. 2.0
Turbo C v. 2.0 Professional
Watcom C
Zortech C +

LIST OURS
Greenleaf Makeform
HI- SCREEN XL
IAM
IYACC FORMAKER
PANEL Plus
PANEL/QC
PANEL/TC
Vitamin C
VCScreen
Windows for C
WI Source
Windows for Data
WI Source Code

Carbon Copy Plus
Close- Up ( Support1
Close- Up ( Customer)
Co/Session 12 user license)
Support
Application
RELAY Gold
RELAY Silver
Sick- Talk

dBASE LANGUAGE
( ArzioN

195
245
195
249
175
125
250
150
120

135
222
116
227
157
116
229
139
90

695
599
lipp4-r
695
439
Clear
100
90
w/ Laser & 24 pin option
150
129
dBASE Ill Plus
695
399
dBASE IV
695 CALL
dBASE Graphics for C
90
69
dBASE ON LINE
69
60
dBASE Programmers Utilities
90
79
dBASE Tools for C
90
69
dBASE Tools for Pascal
90
69
dBFast
100
75
dBUG
195
179
dQUERY
150
129
FoxBASE +
395
249
Flipper
195
182
Genifer
395
259
Integrated Dey. Library
149
135
Quicksilver
599
369
R:Base for DOS
725
529
R & R
150
129
w/ Clipper/FoxBASE module
199
179
Say What!
50
45
Scrimage
CALL CALL
SilverComm Library
150
139
The Documentor
295
229
Tom Rettig's HELP
120 CALL
Tom Rettig's Library
100
80
Ul Programmer
295
229
XDB-SQL
495
419

BRIEF
EDIX
EMACS
Epsilon
KEDIT
MKS VI
Multi- Edit
Norton Editor
PC/EDT +
Pi Editor
SPF/PC
VEDIT PLUS

195 CALL
195
169
295
268
195
151
150
120
149
127
99
90
75
70
295
269
195
155
245
185
185
115

FILE MANAGEMENT

Btrieve
Xtrieve
Report Option
Btrieve/N
Xtrieve/N
Report Option/N
CBTREE
c- tree
d- tree
r
tree
c- tree, r
tree bundle
CQL Query System
dBC Ill
dBC III PLUS
db—RETRIEVE
db—FILE
FABS Plus
Informix ESQL/C
Informix 4G1
Informix SQL
XQL

FORTRAN COMPILERS

F77L
Lahey Personal FORTRAN 77
MS FORTRAN
RM/FORTRAN

245
185
245
189
145
109
595
455
595
459
345
279
159
141
395
318
395
495
295
241
650
523
395
332
250 CALL
750 CALL
395
322
395
322
195
172
595
535
995
895
795
715
795
599
477
95
450
595

429
89
299
479

129
129
135
135
149
195

116
116
119
119
135
169

FORTRAN LIB/UTILITIES

DIAGRAM'er
DOCUMENTER
Grafmatic
Plotmatic
Spindrift Library
Tekmar Graphics Library

MODULA2

IPI Top Speed Modula 2
LOGITECH Modula 2
Development System
Stony Brook Modula 2
Development Package

100

90

249

199

345

309

495
495
100
50
50
50
200

423
479
85
45
45
45
169

395

349

649
249
249

549
209
209

OBJECT-ORIENTED
PROGRAMMING

ACTOR
ADVANTAGE C +
Smalltalk/V
Communic ations
EGA/VGA Color Ext.
Goodies # 1, # 2or # 3
Smalltalk/V 286

OPERATING SYSTEMS
Concurrent DOS 386
Microport:
System V/AT ( complete)
AT Runtime System
286 DOS Merge

LIST OURS
SCO:
XENIX Sys V ( comp.)
Operating System
WENDIN:
Operating System Toolbox
PCNX
PC VMS
Wendin-DOS

1295
595

999
479

99
99
99
139

80
80
80
109

OS/2 DEVELOPMENT TOOLS
Btrieve for OS/2
595
Epsilon for OS/2
195
Greenleaf DataWindows
395
GSS Des,.Toolkit for OS/2
175
LOGITECH Modula 2
349
MS Languages
CALL
Panel Phis for OS/2
89
Rbase for OS/2
895
Vitamin CIOS/21
345
Windows for C 10S/21
29'3
Windows for Data 105/21 _195

PASCAL COMPILERS

Microsoft Pascal
Turbo Pascal
'turbo Pascal 5.0 Professional

300
150
250

455
151
CALL
139
279
CALL
CALL
CALL
279
CALL
CALL

189
105
175

TURBO PASCAL LIBRARIES/
UTILITIES

DATABOSS
DATABOSS TOOLS
Overlay Manager
PCX Toolkit
Pascal ASYNCH MANAGER
T- Debug Plus V. 4.0
Turbo Analyst
Turbo ASYNCH PLUS
Turbo Geometry Library
Turbo MAGIC
Turbo Plus v. 5.0
Turbo POWER SCREEN
Turbo POWER TOOLS PLUS
Turbo Professional
Turbo Professional 5.0
Universal Graphics Library

399
99
45
90
175
45
99
129
15(1
199
100
129
129
99
125
150

359
89
39
80
137
40
79
99
135
179
80
99
99
80
99
121

TRANSLATORS

Bas_C ( Economy)
Bas_C ( Commercial)
Bas_Pas ( Economy)
Bas_Pas ( Commercial)
BASTOC
Brooklyn Bridge

199
179
375
323
149
129
280
242
495
399
130 CALL
299
272
550
469

dBx TRANSLATOR

XENIX/UNIX SOFTWARE

1ANGUAGES
ADVANTAGE C
APL•PLUS
C-terp
Micro Focus Toolkit
Micro Focus VS/COBOL
Microsoft Languages
RM/COBOL
RM/COBOL-85 ( 2861
RM/COBOL 0861
RM/FORTRAN
ADDITIONAL XENIX/UNIX
SOFTWARE
Aspen Korn Shell
Directory Shell ( 2861
Directory Shell ( 1)36)

695
669
995
699
498
384
249; 1999
1495
1199
CALI CALL
1250
954
15011 1259
19110 1589
750
553

12;
149
49;

NEW RELEASES
PANEL PLUS II
The latest offering of this reliable, timetested screen design
product includes all new documentation, support for virtual
screens, scrolling line windows,
a screen editor enhanced by
greater use of pop-up dialog
boxes, and many new library
functions. Call for more
information.
List: $495
Ours: $ 395
MICROSOFT QUICKBASIC 4.5
Comes with QB Advisor, an online reference system that uses
hypertext technology, and the
Easy Menus option that simplifies
the user interface helping new
programmers to more quickly
become productive.
List: $99
Ours: $69
VM/386 MULIUSER
A true DOS multi-user system allowing one 386 PC to act as a
host for up to eight PC-compatible terminals. A low cost
alternative to networking. Lets
you continue to use all the DOS
software you already own.
List: $1395
Ours: CALL

109
299
423

1,000 Brand Names 1800-445-7899
January Specials
ESSENTIAL
SOFTWARE

THIS
LIST MONTH

C Utility Library
Essential B-Tree
WI source
Essential Communications
Essential Graphics
w/ source code
/*resident C*/
w/ source code
Screen Star
w/ source code

199
99
198
185
299
598
99
198
99
198

129
79
159
119
219
499
79
159
79
159

LIST OURS
Btrieve
FoxBASE+ ( 286)
nformix 4GL
nformix 4GL w/Debugger
nformix SQL
nformix ESQL/C
nformix 4GL ( 386)
nformix 4GL ( 386) w/Debug
nformix SQL (386)
nformix ESQUC (386)
PC/EDT +
(DIX
FORMAKER
IAM
PANEL Plus
Windows for C
Windows for Data

386 SOFTWARE

386 ASM/LINK
386MAX
386MAX PROFESSIONAL
Concurrent DOS 386
DESQview
F77L-EM/32
High C 386
Microport
System V/386 ( complete)
Runtime System
MS Windows/386
NDP C 386
NDP FORTRAN-386
SCO XENIX
Operating System
Sys. V 386 (
complete)
VP/IX (2- USERS)
VP/IX ( unlimited users)
VM/386
VM/386Multiuser (
unlim.)

455
595
599
795
1495 1345
2100 1889
1195 1075
805
895
2495 2245
3500 3150
1395 1255
985
1095
352
395
222
275
813
895
1350 1224
675
795
479
595
669
795
389
495
66
75
CALL CALL
349
395
130
115
805
895
799
895

OTHER PRODUCTS
FLOW CHARTING It
Pfinish
Source Print
Tree Diagrammer

BORLAND

Eureka: The Solver
Paradox 2.0
Paradox Network Pack
Paradox 386
Quattro
Reflex & Reflex Workshop
Reflex Data Base System
Sidekick
Sidekick Plus
Sprint

Superkey

899
299
195
595
595

799
269
130
529
529

589
695
1495 1195
399
495
995
799
199
245
895 CALL
229
395
97
77

207
215
80
70

167
725
995
895
247
200
150
85
200
195
100
100
100
100
150
150
250
100
70

119
529
729
625
169
139
109
59
139
135
69
69
69
69
105
105
175
69
49

Turbo Basic
Database Toolbox
Editor Toolbox
Turbo Assembler/Debugger
Turbo C 2.0
Turbo C 2.0 Professional
Turbo Lightning
Lightning Word Wizard
Turbo Lightning and
150
Lightning Word Wizard
150
Turbo Pascal 5.0
250
Turbo Pascal 5.0 Professional
100
Database Toolbox
100
Editor Toolbox
100
Gameworks Toolbox
100
Graphix Toolbox
Numerical Methods Toolbox 100
70
Tutor
150
Turbo Prolog
100
Turbo Prolog Toolbox

GREENLEAF SOFTWARE INC

Greenleaf Functions
Greenleaf Comm Library
Greenleaf TurboFunctions
Greenleaf DataWindows, DOS
OS/2 Version
Greenleaf Bus. Mathlib
Greenleaf SuperFunctions
Greenleaf MakeForm
OS/2 Version
Greenleaf DataMath Interface

LIST OURS

LANEY

209
229
109
295
395
325
265
125
170
75

109
105
175
69
69
69
69
69
45
105
69
149
169
79
209
299
229
189
99
135
69

F77L
F77L-EMPI6
F77L-EM/32
A.I. DEVELOPER'S KIT
OPERATING SYSTEM
PERSONAL FORTRAN 77

MEDIA CYBERNETICS
Dr. HALO III
HALO DPE
HALO '88
HALO '88 for 2compilers
HALO '88 - MS Developers
TurboHALO for C

MICROSOFT

MS BASIC/6.0
MS BASIC Compiler ( XENIX)
MS BASIC Interpreter (XENIX)
MSC
MS COBOL V. 3.0
for XENIX
MS Excel
MS FORTRAN
for XENIX
MS Learning DOS
MS Mach 20
MS Macro Assembler
MS Mouse Serial or Bus
w/Paintbrush
& Mouse Menus
w/EasyCAD
w/Paintbrush & Windows
MS OS/2 Prog. Toolkit
MS Pascal
for XENIX
MS QuickBASIC
MS QuickC
MS Sort
MS Windows/286
MS Windows/386
MS Windows Dey. Kit
MS Word
MS Works

477
695
895

429
639
805

495
95

459
89

140
195
325
475
595
100

101
162
229
329
399
80

295
695
350
450
900
995
495
450
695
50
495
150

199
449
229
299
599
649
329
299
449
40
329
99

150
175
200
350
300
695
99
99
195
99
195
500
450
149

99
119
139
229
199
449
69
69
130
69
130
319
285
99

MORTICE KERN SYSTEMS
MKS
MKS
MKS
MKS
MKS
MKS
MKS
MKS

Awk
Lex:Yacc
Make
RCS
SQPS
Toolkit
Trilogy
Vi

PERISCOPE

Periscope I/512K
Periscope I/0K
Periscope II
Periscope Ilx
Periscope III
Periscope Ill PLUS/512K
Periscope Ill PLUS/OK

SOFTWARE BOTTLING
Flash- up
Flash-up ToolBox
SoftCode
Speed Screen

99
249
149
189
495
199
119
149

85
212
127
161
420
169
101
129

795
545
175
145
1395
1995
1745

636
436
141
106
1115
1695
1485

79
69
79
49

70
60
70
45

495
99

439
95

WHITEWATER GROUP
Actor
Language Extension I

PROGRAMMER'S POLICIES
Phone Orders
Hours 9AM- 7PM EST. We accept
MasterCard, Visa, American Express
Include $3.95 per item for shipping
and handling. All shipments by UPS
ground. Rush service available.
Mail Orders
POs by mail or fax are welcome.
Please include phone number.
International Service
Call or fax for information.
Dealers and Corporate Accounts
Call for information.

HALO '88

The latest version of the industry standard. Now
adds to the library, subroutines and devices which
facilitate the development of contemporary applications such as Desktop Publishing, Document
Management, Vision, and Imaging. HALO '88's
powerful functions reduce development time by
offering fast, effective subroutines. And no other
graphics library supports more languages, more
compilers or more devices.
List: $325
Ours: $ 229

ACTOR version 1.2

Thel‘hitewaterGrcittri

No Microsoft Windows developer
should be without Actor, The
Whitewater Group's object-oriented
programming language. It will cut
your design and development time in
half. Use Actor to interactively prototype, test and deliver your applications
in one integrated, MS-Windows based
programming environment, featuring
Actor's runtime debugger. In addition,
you can incorporate your existing C
or Assembler code into your Actor
programs.
List: $495
Ours: $439

SOFTCODE
The "Full-Feature" Program Generator
SoftCode is anew kind of program developer that gives you
complete control over the type
.
1
.....010•04 son.c.—e11•
of code generated. It includes a
WYSIWYG screen editor that's
to
i
leF
k
e
ee.
. "* —
5
1
packed with features to give you
fast results. And afully documented Program Template Language that lets you actually create
\\--and modify your own templates.
Choose from 4Template Sets—
dBASE, Pascal, BASIC or C— to
instantly turn SoftCode into the
eeiwARE
BOTTLING
generator of your choice.

El
(;)

List: $79

COMPANY

Ours: $69

LAHEY 386 FORTRAN

F771-EM/32 is afast and powerful 32- bit
FORTRAN compiler that gives users the
ability to write and port programs up to 4
GigaBytes on a80386. All of the features
Computer S \• tem , In,
that have made Lahey the choice of
professional programmers have been
incorporated into F77L-EM/32: Full 77
Standard, mainframe extensions, fast
compilation, excellent diagnostics, and apowerful debugger. Another
outstanding product from the FORTRAN experts.

Lahey

List: $895

Ours: $805

In NY: 914-322-4548
Customer Service: 914-332-0869
International Orders: 914-332-4548
Telex: 510-601-7602

1-800445-7899

Unbeatable Prices
We'll match nationally advertised
prices.
Return Policy
30-day no-hassle return policy. Some
manufacturer's products cannot be
returned once disk seals are broken.

'
H
ALO

A Division of Magellan Software Corp
55 South Broadway, Tarrytown, NY 10591

Circle 216 on Reader Service Cad

Fax: 914-332-4021
Call or Write for
Latest Free Catalog!

How to
move amountain,
level abuildin
rule the won
erase the past,
make amillion,
and draw attention
to yourself
I4e-ce‘
You can draw anything with AutoSketch*. But
that's only the beginning. Then, you can move it.
Make sure it's level. Scale it to size. Or draw in rules.
Don't like it? Erase it. Want it bigger? Stretch
it. Need details? Zoom in. Want more of the same?
Duplicate it.
AutoSketch is the precision drawing tool that
does amazing things. In up to 10 working layers.
And because it's also easy to learn (takes about an
hour), you won't have along, drawn-out start-up
process. That makes it the perfect complement to

your word processing or desktop publishing
package.
So get AutoSketch for your PC*. For just
$99.95, you'll accomplish things you never
thought possible. And who knows what kind of
attention that might get you.
To order AutoSketch directly, or for more
information, call 1-800-223-2521. For the name of
your nearest AutoSketch Dealer, call 1-800-4455415, ext.1, or write to AutoSketch, 2320 Marinship
Way, Sausalito, CA 94965.

AUTODESK, INC.

'AutoSketch runs on IBM PC/XT/AT and 100% cornpatIble computers, and supports IBM's PS/2 AutoSketch sregstered tn the U S Patent and Trademark Office by Autodeskinc
IBM and Personal Computer AT are reestered trademarks, and Personal Computer XT and PS/2 are trademarks, of Internahonal Bustness Machmes Corporat,on
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PRODUCTS IN
PERSPECTIVE
67

What's New

97

Short Takes
Extend
Irwin Model 5080
Jumbo
dBASE IV
For the Record

162
179
189
195
201

213
223
233
239

Reviews
21 IBM PC-compatible
digitizing tablets
The IBM PS/2 Models
70-E61 and 70-121
Dolch's P.A.C. 386-20C
Intel's Connection CoProcessor
IBM 8514/A and Control
Systems Artist 10 MC
graphics coprocessor boards
IntegrAda
Quickl3ASIC for the Mac
Opus I
Mathematica

JANUARY 1989 • BYTE

65

IT'S TIME TO DO SOME
SERIOUS 386 BUGBUSTING!
rile Search Mew Mitch Options Calls Go Mersey t
i 1=2123
f...
Cunt Micro Leo !lace

PROBE'S menu
bar and pulldown menus set a
new standard for
debugger
interfaces.

/dram's 130386 Source ? robe Version

Loots lines enable
Initialize losrer bound.

upper bound, and s

- - ---- let Mower. ! upper, & step)

Di -oboe
et»
.0t..

------------------------------Print table header
-----__print( i"
f
[' No");

PROBE has
source-level
debugging to let
you "C" your
program.

1tT!IITII11?!U!UL
ttr.

-sue

t,

This is an
out-of-range
memory-overwrite
bug. Since it is
interrupt related,
it only appears in
real time.

Print table.

W

elcome to your nightmare. Your company has bet
the farm on your product. Your demonstration
wowed the operating committee, and beta shipments were out on time. Then wham!
All your beta customers seemed to call on the same day.
"Your software is doing some really bizarre things': they say.
Your credibility is at stake. Your profits are at stake. Your
sanity is at stake.

Then, so you can look at the cause of the problem, the 386
PROBE automatically stores the last 2K cycles of program
execution. Although other debuggers may try to do the same
thing, Atron is the only company in the world to dequeue the
pipelined trace data so you can easily understand it.
Finally, 386 PROBE's megabyte of hidden, write- protected
memory stores your symbol table and debugger. So your bug
can't roach the debugger. And so you have room enough to
debug areally big program.

THIS BUG'S FOR YOU
You rack your brain, trying to figure something out. Is it a
random memory overwrite? Or worse, an overwrite to astackbased local variable? Is it sequence dependent? Or worse,
randomly caused by interrupts? Overwritten code? Undocumented " features" in the software you're linking to? And to
top it off, your program is too big. The software debugger,
your program and it's symbol table can't fit into memory at
the same time. Opening abicycle shop suddenly isn't such a
bad idea.
THIS DEBUGGER'S FOR YOU
Announcing the 386 PROBE" Bugbuster,*from Atron. Nine
of the top-ten software developers sleep better at night
because of Atron hardware-assisted debuggers. Because they
can set real-time breakpoints which instantly detect memory
reads and writes.
Now, with the 386 PROBE, you have the capability to set a
qualified breakpoint, so the breakpoint triggers only if the
events are coming from the wrong procedures. So you don't
have to be halted by breakpoints from legitimate areas. You
can even detect obscure, sequence-dependent problems by
stopping abreakpoint only after aspecific chain of events has
occurred in aspecific order.
.%/erdons for COMPAQ. l'S/2-8Cis and connpatible, Copyright

POP registers up
and down with a
single key.

laactIvete
leer
Set pass counter

COULD A GOOD NIGHT'S SLEEP
PUT YOU IN THE TOP TEN?
Look at it this way. Nine of the top-ten software products in
any given category were created by Atron customers. Maybe
their edge is — agood sight's sleep.
Call and get your free, 56-page bugbusting bible today.
And if you're in the middle
of anightmare right now,
give us apurchase order
number. We'll FEDEX
you asweet dream.
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BUGBUSTERS

A division of Northwest Instrument Systems, Inc.
Saratoga Office Center • 12950 Saratoga Avenue
Saratoga, CA 95070 • Call 408/253-5933 today.

Atmn Car 44-2-M55-SR8 in the UK and 49-8-985-£14)2(iin West Germany.

Circle 28 on Reader Service Card

TRBA

W HAT'S NEW
SYSTEMS

Standard memory is 512K
bytes of RAM on the motherboard, which is expandable
to 4megabytes.
Price: $ 1449.
Contact: QIC Research,
Inc.,1961 Concourse Dr.,
Suite C, San Jose, CA 95131,
(408) 432-8880.
Inquiry 863.

The Everex
for the Masses
tyou want the newest
model so you're assured
compatibility for the future
and you don't want to spend a
lot of cash, you might consider the 80386SX-based machine from Everex.
The Step 386is is asmallfootprint desktop model that's
rated at 3.2 million instructions per second. It runs at
16, 8, or 5.3 MHz (no wait
states), and you get amegabyte
of memory, a1.2-megabyte
5 'A-inch floppy disk drive, and
astandard 101-key Enhanced
AT-style keyboard.
Especially attractive to
software developers is the LED
"status diagnostic display"
that shows in real time which
head, cylinder, and drive is
being accessed. Other LEDs
on the front panel indicate
how fast your microprocessor
is running, and aspeed
switch on the front panel lets
you power down or up.
MS-DOS 3.3 and OWBASIC are bundled with the
system. The chassis contains
two 8-bit and six 16-bit ATtype expansion slots.
Price: $3299.
Contact: Everex, Computer
Systems Division, 48431 Milmont Dr., Fremont, CA
94538, (800) 356-4283.
Inquiry 861.

A Desktop
in Your Laptop

T

he ProSpeed 286 laptop
from NEC Home Electronics might make you wonder why anyone would need a
desktop computer.
Here you've got a16-MHz
80286 with a640- by 400-pixel

Everex 'sStep 386is is built around Intel's 386SX.

monochrome backlit liquid
crystal display (LCD), up to
100 megabytes of hard disk
storage capacity, amegabyte of
system RAM (expandable to
5megabytes), and three expansion slots.
If you want aVGA monitor, you can add one through
the port on the back of your
laptop.
Provided in the base package is DOS 3.3, an 82-key
PS/2 keyboard, the 640- by
400-pixel monochrome screen,
one 1.44-megabyte 31
/2
inch
floppy disk drive, astandard
20-megabyte hard disk drive,
a2-to-4-hour nickel-cadmium
battery, and password security software.
On the back panel are
ports for aserial connection, a
parallel connection, floppy
disk expansion, ROB video
output, an external keyboard,
an RJ-11, and direct current
power. The ProSpeed has an
internal general-purpose lap-

top expansion (LTX) slot,
along with two slots designed
for memory and modem.
Price: $4999.
Contact: NEC Home Electronics (U.S.A.), Inc., 1255
Michael Dr., Wood Dale, IL
60191, (312) 860-9500.
Inquiry 860.

Average
Users Unite!

Q

IC Research's latest is a
16-MHz 80286-based
machine you might want for
your average home.
This basic unit includes a
1.2-megabyte floppy disk drive
and not much more. But it's
packaged for expansion.
There's afloppy/hard disk
drive controller, an 80287
math coprocessor socket, two
eight-bit and six 16-bit expansion slots, aserial port, a
parallel port, and agame port.

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, Peterborough, NH 03458. Information contained in these items is based
on manufacturers' written statements and/or telephone interviews
with BYTE reporters. BYTE has not formally reviewed each product
mentioned. These items, along with additional new product
announcements, are posted regularly on BIX in the microbytes.sw
and microbytes.hw conferences.

Sharp's Hand- Held
PC Connects
to Desktop PCs

S

harp's 8-ounce "pocket
PC" is designed as a
hand-held organizer. The
Wizard has been in production
since 1987 but has been
available only in Japan.
The Wizard will have
seven basic functions, including an appointment diary, a
200-year calendar, a600-entry
phone directory, anotepad
function that stores up to 16
pages of typed information, a
calculator, and world and local
clocks. The Wizard has alphanumeric keys and an eightline LCD.
"Smart cards" containing
time-budgeting software, a
thesaurus/dictionary, and a
language translator are also
available.
Cabling through an RS232C port allows you to transfer data between two Wizards, from aWizard to a
desktop, or from aWizard
to asmall printer.
Price: The Wizard, $299;
time expense manager,
$119.99; thesaurus/dictionary, $ 129.99; language translator, $99.99.
Contact: Sharp Electronics
Corp., Sharp Plaza, Mahwah,
NJ 07430, (201) 529-8874.
Inquiry 862.
continued
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WHAT'S NEW
PERIPHERALS

Contact: Online Computer
Systems, Inc., 20251 Century
Blvd., Germantown, MD
20874, (800) 922-9204; in
Maryland, (301) 428-3700.
Inquiry 864.

Hard Disk Drives
with Removable
Storage
he Disk Pack drive is an
external box with two
slots for removable hard disk
drives called Disk Pack modules. The SCSI port to the
Disk Pack drive makes it compatible with many computers,
including the Macintosh.
Mega Drive Systems is
marketing the products in standard-size modules, ranging
in capacity from 20 megabytes
to 120 megabytes.
Access time for asingle
20-megabyte drive is 65 milliseconds, but it's reduced on
the 40-, 80-, and 120-megabyte
modules to 19, 19, and 18
ms., respectively. Each module weighs 21
/ pounds.
2
SCSI kits for the IBM PC
XT, AT, PS/2s, and compatibles are optional.
Price: Two-slot drive, $799;
20-megabyte module, $899;
40-megabyte module, $ 1299;
80-megabyte module, $ 1699
(pricing not set on 120-megabyte version); XT/AT SCSI kit,
$299; PS/2 SCSI kit, $579.
Contact: Mega Drive Systems, Inc., 1801 Avenue of the
Stars, Suite 507, Los Angeles, CA 90067, (800) 3224744; in California, (213)
556-1663.
Inquiry 866.

Presentation
Hardware
for Your Macintosh

M

Mega Drive's box can hold two removable disk drives.

Mass Storage
to the Max

A

modular storage chassis
with asingle SCSI access
to CD-ROM drives, hard disk
drives, WORM (write-onceread-many) drives, and tape
backup drives is now available
from Online Computer
Systems.
The Multimedia Data Storage Unit series comes in packages designed for desktop
publishing, workgroup publishing, education, and resource configuration for file
servers. The standard chassis
contains eight slots—WORM
and large hard disk drives require two slots, while smaller
hard disk drives and tape car-

tridges need only one.
The desktop publishing
package contains two Sony
CD-ROM drives and aPanasonic WORM drive. Also included is aPanasonic
WORM disk, aSCSI host
adapter, and Microsoft
extensions.
The CD-ROM drives will
act as mechanisms to access
"image libraries" stored on
CD-ROM disks. You can sort
through those images and
store them on WORM drives in
particular sequences for certain publishing projects.
One file server configuration includes three 676-megabyte hard disk drives, a400megabyte WORM drive, a
Maxtor 0M-800 disk, and a
SCSI host adapter.
Price: $6000 to $20,000.

Removable Cumulus Disk

T

he Cumulus Classic is a
removable 5'A- inch
half-height hard disk drive
that stores 44 megabytes on a
half- pound disk with an
average access time of 25
milliseconds.
This SCSI-based drive
comes with software drivers
that provide backup features
for your system's hard disk
drive. Besides providing for
incremental and scheduled
backups, amemory-resident
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program allows the removable disk to " shadow" or
"mirror" your system's hard
disk.
In the event of ahard disk
failure, the system will automatically change over to the
removable media. The software has awindows-oriented
interface that lets the user
manipulate any combination
of files in anumber of ways.
One of the long-time problems with removable storage

media has been keeping the
heads clean. Cumulus says it
has taken care of the problem
by using afan and centrifugal force from the spinning
disk.
Price: Drive and one cartridge, $ 1295; extra cartridges, $ 149.
Contact: Cumulus Corp.,
23500 Mercantile Rd.,
Cleveland, OH 44122, (216)
464-2211.
Inquiry 867.

anipulating computer
graphics on-screen while
you're making apresentation
is the chief function of the
Kodak Datashow remote for
the Macintosh. It's an infrared
remote-control device much
like the one you use to switch
channels on your television,
and it works through the Apple
Desktop Bus architecture incorporated on the Macintosh
SE, II, and Apple IIGS. In
other words, it's aslide projector remote control, except
that the slide projector is the
Macintosh monitor. It plugs
into either the keyboard port or
the mouse port.
The remote's infrared
beam can send signals to areceiver up to 35 feet away. If
you add amouse extender, it
will reach another 16 feet.
The remote's signals conform to keyboard equivalents
used by Kodak and presentation package software
manufacturers.
Standard features include
forward, reverse, skipping to
particular frames, reversing
screen tones, inverting the
image, and blanking out the
image (to focus attention away
from the screen).
Price: Remote, $245; mouse
extender cable, $49.
Contact: Eastman Kodak
Co., Motion Picture and
Audio/Visual Product Division, 343 State St., Rochester,
NY 14650, (800) 445-6325,
ext. 883; in New York, (716)
724-3169.
Inquiry 865.
continued
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Your pad or ours?
If you perform
calculations, the answer
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is obvious.
MathCAD 2.0.
It's everything
you appreciate about
working on ascratchpad— simple, free-form
bet •••are
math — and more. More
speed. More accuracy.
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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 result. 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 ascratchpad, it allows you to add
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Plus, MathCAD
Me
sloaded with powerful
built-in features. In addition to the usual trigonometric and exponential functions, it
includes built-in statistical functions, cubic
splines, Fourier transforms, and more. It also
handles complex numbers and unit conversions in acompletely transparent way.
Yet, MathCAD is so easy to learn, you'll
be using its full power an hour after you begin.
,
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Requires IBM PC ° or compatible, 512KB RAM, graphics card.
IBM PC International Business Machines Corporation.
MathCAD' MathSoft, Inc.

0 twa mans.* h.

Circle 164 on Reader Service Card

What more could you ask for? How abot:t
two new applications packs to increase your
productivity?
The Advanced Math Applications
Pack includes 16 applications like eigenvalues
and eigenvectors of asymmetric matrix, solutions 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
away that's faster, more natural, and less errorprone than the way you're doing them now—
whether you use acalculator, aspreadsheet, 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: 617-577-1017).

Math GAD
MathSoft, Inc., One Kendall Sq., Cambridge, MA 02139
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WHAT'S NEW
ADD- INS

Keep the
Debugging Out of
the Lower 640K

KYistmpe

T

he Periscope IRevision
1 3board keeps debugging
out of the lower 640K bytes
of DOS memory so you can develop large applications like
Microsoft Windows. Its footprint in the first megabyte is
only 32K bytes.
For use in the XT, AT, and
compatibles, the Periscope I
has await-state generator that
controls how many wait states
you insert for memory
access.
It also has 512K bytes of
write-protected RAM (so runaway programs won't write
over it), which can store the
Periscope software and all
related debugging information,
including symbols. You can
expand the memory up to 1
megabyte by adding 256Kby 1-byte dynamic RAMs in
the 16 empty sockets. The
write- protected RAM is managed by apaging algorithm
built into the accompanying
Periscope 4.1 software.
The 32K-byte footprint is
addressed in the system above
the lower 640K bytes, but
still within the first megabyte.

The Periscope Idebugging system.
You can use it in systems
with both an EGA (or VGA)
card and an EMS card.
Price: $695.
Contact: The Periscope
Company, Inc., 1197 Peachtree St., Plaza Level, Atlanta, GA 30361, (800) 7227006; in Georgia, (404)
875-8080.
Inquiry 870.

Accelerate Your
Mac II to 33 MHz

T

he DayStar Digital
1 33/030 Accelerator II will
increase the speed of aMac
II by two to five times, the
company claims. The speed
increases depending on the ap-

plication, with graphics applications generally not as fast
as others.
The accelerator is designed
around the 68030 processor
running at 33.33 MHz. It
more than doubles the speed of
the standard 15.67-MHz Mac
II and is 1.9 to 3.9 times the
speed of the new Mac Hx.
With the optional 33.33-MHz
68882 floating-point coprocessor, the speed of numerical
calculations is increased over
that of the standard 68881. But
you can use the original
15.67-MHz 68881 coprocessor on the Mac II instead of
the 68882.
The accelerator runs with
no 68030 wait states, the
company claims. This is accomplished with ahigh-speed

Memory for Multiple Operating Systems

T

he OS/RAM4 is a4I megabyte memory
board for Micro Channel
computers that automatically configures itself for
DOS, OS/2, or Unix.
Software installation
takes just four keystrokes.
Then special software and a
resident BIOS is recognized
and run by the system processor before the operating
system is loaded—much the
same way the IBM BIOS is
run by the system processor
before the operating system
is loaded.
The company claims this
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bypasses the catch-22 many
people experience with PS/2
Models 50, 60, and 70 running OS/2: They are not
shipped with the required 2
megabytes to run OS/2 and
subsequently configure
memory boards—and you
can't configure the memory
boards without first having
the necessary 2megabytes of
memory.
With the OS/RAM4, a
single chip serves as acomplete Micro Channel interface and memory support
circuit.
OS/RAM4 provides both

extended and expanded
memory support when running under DOS and can be
partitioned in 512K-byte increments. Expanded memory is handled according to
the LIM/EMS 4.0 specification, and the limit of extended memory comes from
your particular computer.
Price: $395 without RAM.
Contact: Capital Equipment Corp., 99 South Bedford St., Suite 107, Burlington, MA 01803, (800)
234-4232; in Massachusetts, (617) 273-1818.
Inquiry 869.

memory cache, which uses
32K bytes of 25-nanosecond
static RAM. Existing single
in-line memory modules
are not affected. The accelerator plugs directly into
the original 68020 socket on
the Mac II motherboard, instead of requiring aseparate
NuBus card. DayStar said it's
compatible with all standard
Mac II software and Apple's
A/UX Unix operating
system.
Price: $6000; 68882 coprocessor, $ 1000.
Contact: DayStar Digital,
5556 Atlanta Hwy., Flowery
Branch, GA 30542; (404)
967-2077.
Inquiry 868.

SCSI Adapter
Boots Nonbootable
Peripherals

T

he TMC-841RL from
1 Future Domain is aROMless SCSI host adapter that
can address CD-ROM players,
tape drives, and optical disk
drives. Because there is no onboard ROM, this cuts the
boot time by up to 35 seconds,
the company claims.
Once loaded, the device
driver that is supplied with a
storage device defines the addresses for the adapter. Each
adapter supports up to six
disks and one tape drive. It's
compatible with the IBM PC,
XT, AT, and compatibles and
offers an 8-megabit-per-second transfer rate. With appropriate software drivers, the
TMC-841RL allows interface
to DOS and Xenix operating
systems, and to Novell's NetWare, the network operating
system. It includes parity,
arbitration, reselection, and
interrupts.
Price: $90.
Contact: Future Domain
Corp., 1582 Parkway Loop,
Tustin, CA 92680, (714)
259-0400.
Inquiry 871.
continued

Introducing Turbo Debugger,
Turbo Assembler, Turbo Pascal 5,
Turbo C2: The Revolution Continues!

NOW
SHIPPING!

TURBO ASSEMBLER AND TURBO DEBUGGER'

\E\\

THE NEXT GENERATION

The new Turbo Assembler lets you write the tightest, fastest code.
We used Turbo Assembler to write best sellers such as Quattro• and

The Turbo Debugger is truly revolutionary. It's the professional productivity boos er

Turbo Pascal; here's why:

FEATURE COMPARISON
Multiple overlapping views
386 virtual- 86 mode debugging
Remote debugging
Data debugging
Generalized breakpoints
Session logging
Conventional memory used- 80386
Conventional memory used—remote

TURBO
8GIDEMO BENCHMARK
ASSEMBLER
Assembly time ( seconds) ,) r
.
1
Link time ( seconds)
415
FEATURE COMPARISON
MASM compatible (4.0, 5.0, 5.1)
Thorough type checking
Nested structures and unions
Multimodule cross reference
Assemble multiple files

Microsoft"
Assembler
27.46
10.51

Yes
Yes
Yes
Yes
Yes

No
No
No
No
No

that you've been waiting for. Check out the features:

•Faster than other assemblers

DATA DEBUGGER

DEBUG ANY PROGRAM
•Turbo Pascal, Turbo C, Turbo Assembler
•EMS support
•386 virtual machine and remote machine debugging
•Supports Code View and MAP-compatible programs

BREAKPOINTS

•Significant new assembly language extensions
•Easy interfacing with high-level languages

•Actions: stop, run code, log expression
•Break on condition, memory changed
•Software ICE capabilities
•386 debug register support
•Support for hardware debuggers

TURBO PASCAL® 5.0

•TuRSO ASSIMee &
11.100 DEBUGGER
Bon4I(DGEnie
ONLY S149 95

COMPILE, DEBUG AND RUN!

NEW

Turbo Pascal, the fastest programming language around and the worldwide favorite, is now better than ever with a
sophisticated debugging environment right at source level, plus aseparate command- line compiler.
FEATURE COMPARISON
Integrated debugger
Overlays, including EMS support
8087 floating-point emulation
Turbo Debugger support
Procedural types, variables, parameters
Smart linking of code and data
Constant expressions
EMS support for editor

TURBO PASCAL 5.0
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Turbo Pascal 4.0
No
No
No
No
No
No
No
No

NEW TURBO PASCAL 5.0
•Compile, edit and debug in the integrated Turbo Pascal environment
•Integrated source- level debugger lets you step code, watch
variables, and set breakpoints
•Overlays, including EMS support
•8087 floating-point emulation
•Support for Borland's Turbo Assembler and Turbo Debugger

•Procedural types, variables and parameters
•Smaller, tighter programs: Smart Linker strips
unused code and data
•Constant expressions
•EMS support for editor
•Only $ 149.95

TURBO PASCAL PROFESSIONAL SERIES: TURBO PASCAL 5.0 PLUS BOTH
TURBO ASSEMBLER AND TURBO DEBUGGER—ALL THREE FOR ONLY $ 250!
Turbo Pascal 5.0, plus the new Turbo Debugger, the new definition of the state of the art in source- level debugging. And the
new Turbo Assembler, the fastest assembler ever, including special directives for easy interfacing to Turbo Pascal. Only $250.

HOW TO UPGRADE NOW!
TURBO CAND TURBO PASCAL OWNERS UPGRADE NOW!
If you're aregistered Turbo C or Turbo Pascal owner, you
can upgrade and get the latest version of your favorite language. The upgrade manual plus disks for Turbo C 2.0 and
Turbo Pascal 5.0 are yours for just $49.95 (plus tax if applicable and $5.00 for handling within the U.S.; $10.00 in
Canada).

CodeView•
No
No
No
Partial
No
No
230K
N/A

•Follow pointers through linked lists
•Browse through arrays and data structures
•Change data values

•MASM compatible (4.0, 5.0, and 5.1)

•Full 386 support

Yes
Yes
Yes
Yes
Yes
Yes
Zero K
I5K

Turbo Debugger version 1.0, Microsoft CodeView version 2.2.

Run on IBM PS/2 model 60 using Tinto Assembler version 10. Turbo Linker version 2.0.
Microsoft Macro Assembler version 5.10, Microsoft Overlay Linker version 3.64.

including Turbo C and Turbo Pascal

TURBO DEBUGGER

CALL NOW AND BE SURE TO HAVE YOUR TURBO COR
TURBO PASCAL SERIAL NUMBER HANDY
(408) 438-5300
Circle 42 on Reader Service Card
(DEALERS: 43)

TURBO C* 2.0

NEW

THE PROFESSIONAL'S CHOICE
Turbo C is the professional's no- compromise choice. We at
Borland used Turbo C to write industry best-sellers such as
Sprint' and Reflex.*

TURBO C
FEATURE COMPARISON
2.0
Integrated debugger
Yes
Yes
Inline assembly
Yes
Auto dependency checking
EMS support for edit buffer
Yes
Device- independent graphics
Yes
Number of memory models
6
Price
$ 149.95

Microsoft*
C 5.1
No*
No
No
No
No
5
$450.00

'Integrated debugger included with Quick C.

NEW TURBO C2.0
•Compile, edit and debug in the integrated Turbo C
environment
•Supports 6memory models
•Over 430 library functions, including acomplete
graphics library
•MAKE facility with automatic dependency checking
•Step code, watch variables, and set breakpoints in the
integrated source-level debugger
•Only $ 149.95

NEW TURBO CPROFESSIONAL SERIES:
TURBO C2.0 PLUS BOTH TURBO
ASSEMBLER AND TURBO DEBUGGER—
ONLY $250!
Professional Turbo C gives you the tools you need to write
and debug professional-quality programs in optimized C
and Assembly language. You are provided with 'Rub° C's
own integrated development environment, plus Turbo
Assembler and the standalone Turbo Debugger. Only $250.

AVAILABLE AT YOUR LOCAL DEALER
OR CALL (408) 438-5300 TO UPGRADE

BORLAND

WHAT'S NEW
HARDWARE

•

GRAPHICS

Fiber Optics Brings
Bit- Mapped Graphics
to Multiusers

W

ith the help of optical
fiber, the PC LightCard
from SunRiver Corp. brings
single-user true bit-mapped
graphics to multiple users.
The difference is that most
graphics terminals today are
vector-based devices that
aren't capable of writing
pixel by pixel.
Multiple users means that
you and as many as four colleagues with IBM PCs, XTs,
ATs, and compatibles can
"hot- key" from PC applications to ahost 80386 machine
into SunRiver's multiuser
graphics environment. There
you can enjoy 640- by 480pixel, 16-color (EGA Plus)
graphics.
The SunRiver system consists of multiple terminals (the
original system uses dumb
fiber-optic workstations) connected in star fashion to an
80386-based host PC (through
ahost adapter) at data rates
of 32 megabits per second. The
host and PC with aPC LightCard are supported on SCO
Xenix System V, which runs
DOS under Unix.
Two strands of multimode
optical-fiber cabling are connected to each board with
ST-type connectors terminating on the cards. Each card
has an LED driving light at
850-nanometer wavelengths
for distances of as much as 300
meters to aPIN photodiode
receiver on another card. A
PIN photodiode receiver
catches light pulses from other
cards on the network.
Features include EGA,
CGA, and monochrome graphics options, multiple virtual
terminals through the PC
function keys, mouse connection through the on-board
serial port, file transfer, and
local printing of remote host
applications.
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SunRiver 'sLight Card plugs into fiber optics.

Price: $ 899; four- user adapter for host 80386, $799.
Contact: SunRiver Corp.,
108 Business Park Dr.,
Jackson, MS 39213, (601)
957-0100.
Inquiry 873.

Board Supports
Video/Data/Voice

W

ith aPCAT-300 board
and avideodisk player,
you can store up to 150 hours
of audio, up to 221 megabytes
of data, up to 54,000 pictures, or any combination.
Each video frame can have
up to 10 seconds of audio and
4096 bytes of data.
The company claims the
main reason the PCAT lets you
store so much information so
quickly is its use of analog
technology ( rather than digital). This saves time during the
premastering phase because
you don't need to keep stopping and starting the disk to
modify input to correct for
errors. As soon as the PCAT
loads information onto the disk
through its 500K bytes of
RAM, you're ready to make
copies.
The PCAT works with
IBM PC AT- and PAL/NTSCcompatible video input. The
dynamic range is 78 decibels,

and the bandwidth is either
3.4 kHz for voice or 11 kHz
for higher fidelity. Signal-tonoise ratio is 40 decibels, and
the digital data is 6032 bytes
per frame or 325 megabytes
per disk. Data transfer is
rated at 1.45 megabits per
second.
With your own encoder,
you prepare audio data on an
audio tape with beep tones,
and data is supplied on 1.2megabyte or 360K-byte DOScompatible disks. You can subsequently add digital data in
real time from an encoded
disk. You need your own
videodisk player and video
disks.
Price: $ 1984.
Contact: EECO, Inc., 1601
East Chestnut Ave., P.O.
Box 659, Santa Ana, CA
92702, (714) 835-6000.
Inquiry 875.

Paradise
with aVGA Plus

T1

he VGA Plus 16 Card
supports 16-bit video
graphics at up to 800 by 600
pixels, and it's compatible with
the IBM PC, XT, AT, PS/2
Models 25 and 30, and
compatibles.
In its 640- by 400-pixel
resolution mode, the Paradise
VGA Plus 16 card displays
256 colors out of apalette of
262,144 colors. At 800- by

600-pixel resolution, the card
displays up to 16 on-screen
colors and 132 columns of text.
The card supports a16-bit
data path and Western Digital
BIOS to provide high performance for AT users. It also
supports all pre- EGA standards, including Hercules
monochrome graphics. The
company claims it is 400 percent faster than the IBM
VGA card.
Also standard is Western
Digital's proprietary AutoSense feature, which checks
system bus timing and peripheral and memory configuration to make certain it's safe to
run a16-bit video BIOS in
your system.
Price: $499.
Contact: Western Digital
Imaging, 800 East Middlefield
Rd., Mountain View, CA
94043, (415) 960-3350.
Inquiry 874.

Turn Your Epson
Printer into a
Scanner

T

he SX-1000 Scanning
1 System from Desktop
Technology turns your Epson
FX, MX, RX, or LQ printer
into ascanning system.
Like other scanners, it
allows you to digitize hardcopy drawings and photographs onto disk files that can
be imported to programs
such as Ventura Publisher and
Aldus PageMaker. The SX1000 works with ATs with at
least 512K bytes of hard disk
memory and aCGA-, EGA-,
or Hercules-compatible
display and mouse.
Price: $249.95.
Contact: Desktop Technology Corp., 986 Mangrove,
Suite B, Sunnyvale, CA
94086, (408) 738-4001.
Inquiry 888.
continued

The best thing next to an
IBM PC. Or any PC.
The economics of IBM ASCII displays.

,e1••••,..

The affordable Models 310 and 410, when
equipped with cartridges, offer PC terminal
function for all multi-user PCs. That includes
the IBM® RT-PC"computer and the IBM PS/2TM
family.
What's more, Models 310 and 410 offer
many popular emulations. Optional cartridges
provide features such as concurrent DECTM and
PC connectivity, and auto dial. Both models
come with a3-year warranty. Add an IBM
Maintenance Agreement, and you'll get five
years of IBM service for just $54.
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They're not only economically
attractive, they're easy to look at
Flat 14" screens offer nonglare
viewing. Green or amber/gold
shortpersistence phosphors produce crisp
character resolution. And each model uses the
advanced 102-key IBM keyboard.
Want more information? Just ASCII.
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Mr/ W.

The ergonomics of IBM
ASCII displays.

For afree brochure and to find adistributor near you, call 1-800-IBM-7257 ext 89.
Or call your IBM Marketing Representative.
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IBM is aregistered trademark, and PS/2 and RIPC are trademarks, of IBM Corporation. DEC is atrademark of Digital Equipment Corporation. © IBM 1988.

JANUARY 1989 • BY

73

Arrif is here.
Ws about time.
Ani

Me

Left

•

Business
Updates

!few

lest

âtyle

Page

11PDA II

Frame

Tools 'Igloos

Samna Corporation
November 12
Vol. IX

14e Ip

Amí

The liwrarthe
Graphical hmedke
A New Look - Th)se inc(Itigible machines
we call "personal" computers are taking on a
new look - the look of a graphical interface.
The computer's interface determines how
you tell the computer what to do.
The easier
the interface, the more increase in peoples'
here, Pmearec/Caerprereallwere,
productivity with computers.
For evidence, experts point to applicaAmi only looks like a desktop pu
tions as Samna Corporation's Ami word
It's actually a serious word proces
processor.
Eilled as the word processor that
makes the most of the Microsoft W
"let's you see what's on your mind," Ami repenvironment.
Which means :7 1 get
'scents the sha
of future word
r
,
,cessin
.7

RPfillires
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IBWAT PS/2 or rornpatible (
es6 or 188 ('PU): EGA. VGA, or Hercules mapalible displays: MS ,DOS 1.0 or higher.

RD7.1

checker. Search and replace. Cut, copy
All of us want beautiful, professionallooking results from our word processing. and paste. Headers and footers. Undo
But who has time for the processing? functions. Context sensitive help. And
Who has time to manipulate columns much more.
And even gives you achoice of ways
and maigins, align paragraphs, justify
lines, tinker with leading, insert graphics to write.
In Draft Mode, you can put your head
and wrap text?
down, get your words into the computer
Let's face it. Writing is hard enough
as fast as humanly possible and worry
without having to
struggle with formatting about formatting later.
Layout Mode, on the other hand,
when you're finished.
gives you instant onscreen formatting,
Well, now you don't
with automatic spacing, fonts, special
have to.
Because now there's effects and all the other things we
mentioned at the top of this ad.
aword processor that lets you create
If you'd rather not
your words and your
do any designing, you
page layouts at the
don't have to. Because
same time—as one
Ami comes complete
intuitive train of
with 25 pre-designed
thought.
style sheets.
While making the
You can use them
entire process easier,
right out of the box.
friendlier and more
Modify them. Or
accessible than you
create your own.
ever dreamed
You can integrate
possible.
Now you can easily edit terd and graphics and
text and graphics.
Also awhole lot
see Ow Insults onscreen Wore you print
Import both from
faster.
other programs. And admire your docuIn fact, Amr is designed to save you
ments from four fully editable page views.
about three quarters of the time—and
effort—you're currently spending on
There's no time like
the present.
everything from simple letters and
Amí
is
the
next
generation in word
memos to presentations, reports and
processing. Yet it sells at aprice that
multi-column newsletters.
would
make your grandparents nostalgic.
For people who do Windows.
And people who don't.
With its WYSIWYG screen display, powerful use of frames and interactive dialog
boxes, Ami looks alot like adesktop
publisher.
Just $ 199 suggested retail.
But it's actually aserious word procesBuy it by March 15, 1989 and you'll
sor that makes the most of the Microsoft®
pay under $ 150. No kidding.
Windows environment.
We'd be happy to tell you more about
(If you don't have Windows, don't worry.
Aruntime version is included with Amí.) Amí and where to buy it.
All you have to do is call.
Ami gives you everything you need to
But hurry. Time's wasting.
process words quickly. Like complete and
For the dealer nearest you,
efficient keyboard commands (or mouse,
call Samna at 1-800-831-9679.
if you insist). A130,000-word spelling
Ami is atrademark r
if Samna Corporat ion. All other trademarks and copyrights am acknowledged. S..161111111.N. 5600 Glenridge Drive. Atlanta, GA 30342. ( 404) &51-0007.

Circle 238 on Reader Service Card

Ami comes complete
with 25 pedesigned style
sheets so writing andformatting
time is reduced to
pnactically neing
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DEC Connectivity
without the Cost

T

he Netmate/XLS is an
1 80386-based workstation
specifically designed to perform your local data processing and to connect to networking environments like
Ethernet and Digital VAX
networks.
Booting up is especially
easy with DataMedia's Netcard, acredit-card sized
ROM card. You insert it into
the Netcard slot of the machine, and it provides the boot
code for Sun's NFS and for
DEC's PCSA.
Once you're booted up, the
Netmate/XLS will run multiple MS-DOS and VT-241
sessions in amulti-windowed
Windows/386 environment
with VGA and DEC VT-340
graphics support. Display
resolution is 800 by 480
pixels, with 16 colors.
Performance is rated at
4.66 MIPS ( millions of instructions per second), and
the standard system comes
with an Intel 80385 32-bit
cache controller with 32K
bytes of static RAM, 2megabytes of RAM, 128K bytes of
ROM, and 256K bytes of
display memory.
There are three AT- style
slots inside every Netmate/XLS, with a32-bit slot
for up to 6megabytes of optional memory. Ports for RS232C communication, your
printer, and your mouse are
standard—there's an option for
an external SCSI port.
Also available as options
are an 80387 numeric coprocessor and enhanced VGA
.color graphics for up to 1024by 768-pixel resolution.
Three models are available: adiskless version, one
with a1.44 megabyte 31
/2
inch floppy disk drive, and one
with the floppy disk drive
and an 80- megabyte hard disk
drive (with a40- megabyte
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DataMedia's Netmate connects to Ethernet.

hard disk drive available as an
upgrade option).
Price: $4895 to $6995.
Contact: Datamedia Corp.,
11 Trafalgar Sq., Nashua, NH
03063, (603) 886-1570.
Inquiry 881.

10Net
Communications
Bridges to Token
Ring

T

he Token Ring Bridge
1 from 10Net Communications allows you to connect
all the 10Net networks, both
10 megabit- and 1-megabitper-second ones, to IBM-compatible token rings.
Like other hardware from
10Net, each board is equipped
with software for the company's unique distributed processing environment. For
token rings, 10Net offers a
10Net Plus for Token Ring
software package.
The Token Ring Bridge is
equipped with utilities for recording and viewing performance statistics over the network, and it requires a
dedicated IBM XT, AT, or
compatible. It also acts as a
cluster traffic filter, eliminating cross-bridge traffic.

The next step, say company officials, is a10Net-compatible LAN Manager network operating system,
scheduled to ship this
quarter.
Price: Bridge, $495; IONet
Plus software, $ 195.
Contact: IONet Communications, 7016 Corporate Way,
Dayton, OH 45459, ( 800)
358-1010; in Ohio, (800)
782-1010; in Canada, ( 800)
544-6105.
Inquiry 877.

FDDI Reaches the
Personal Computer
wo 125-megabit-per1 second local-area networks ( LANs) are designed
specifically for 80286- and
80386-based systems, says
manufacturer Simple Net
Systems.
The company claims that
both the LaserLAN and the
LaserLAN Plus are compatible with evolving Fiber Distributed Data Interface standards, as drafted by the ANSI
X3T9.5 committee. FDDI is
to data communications what
Integrated Services Digital
Networking is to telecommunications—the standard
set of specifications for
business networking in the
1990s.

Both networks are optical
fiber-based systems that allow
you to transmit data at more
than 10 times the rate of Ethernet-based systems, one of the
most popular standard PCbased LANs. This data rate
feature has become important
in graphics environments.
Another valuable asset of optical fiber-based LANs is the
fact that transmission distances
can be lengthened without
the need for repeaters.
LaserLAN is an LEDdriven system consisting of a
16-bit full-length board with
128K bytes of RAM, Novell
NetWare drivers, and aproprietary NetBIOS interface.
Distances between workstations can be up to 500 meters.
LEDs drive light through
multimode optical fiber at 825nanometer wavelengths.
LaserLAN Plus is asemiconductor laser-based 16-bit
board with aNetWare driver
and the same proprietary NetBIOS interface. Because
LaserLAN Plus boards use
semiconductor lasers to pulse
light down single-mode optical
fibers at 1300-nanometer
wavelengths, distances between workstations can be as
much as 1500 meters.
Both boards contain PCO
transmitters and receivers and
the Advanced Micro Devices
chip set that's designed around
the evolving FDDI. The topology of FDDI is acounterrotating token ring. Both
LaserLAN and LaserLAN
Plus operate under SimpleWare, Simple Net Systems'
proprietary network operating system.
Price: LaserLAN, $4095 per
node; LaserLAN Plus, $5495
per node.
Contact: Simple Net Systems, Inc., 545 West Lambert
Rd., Suite A, Brea, CA
92621, (714) 529-8850.
Inquiry 878.
continued

Get out of the danger zone
with ORACLE®
••••
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nnouncing
ORACLE
Quicksilver
All the database Top Guns are flying
SQL, the industry-standard data
management language first delivered by
Oracle. Now, ORACLE Quicksilver adds SQL
and connectivity to your dBASE applications, so you can fly them into the 1990$.

Your ticket to the future
ORACLE Quicksilver is acompiler that
turns your dBASE programs into fast, secure,
multi-user applications that can access both
distributed ORACLE and dBASE data. It
delivers all the capabilities of dBASE, plus
powerful extensions like windowing, graphics and user-defined functions. You can even
add SQL statements to your dBASE programs
for more powerful, flexible data access.

ORACLE database included
ORACLE Quicksilver comes with the
ORACLE RDBMS. So you can get automatic
indexing, comprehensive security, and
mainframe-class data integrity.

Copyright 01988 by Oracle Corporation ORACLE is a registered
trademark of Oracle Corporation Also trademarks dBASE ol Ashton
Tale Ouicks,Iver of Quicksilver Software, Inc 0132. OS/2 and IBM ot
International Business Machines Other companies mentioned own
numerous trademarks TRBA

Why wait until dBASE IV can
talk to SQL Server?
dBASE IV doesn't talk to SQL Server yet.
When it finally does, it will only talk to SQL
Server on OS/2— not on any other operating
system. Which means you'll still be isolated
from corporate data on minis and mainframes.

Add connectivity to your
dBASE applications today
Your ORACLE Quicksilver applications
can talk to ORACLE SQL databases on your
PC today. And with our optional networking
software, you can build distributed databases across ORACLE servers on PCs, minis
and mainframes — including IBM DB2 data.

Dear Oracle...
Oracle PC Direct • 20 Davis
Drive • Belmont, California 94002

1400-011ACLE1, ext. 4925

Send me the following ORACLE products for
my PC. • Enclosed is my El check or E VISA
0 MasterCard E AMEX credit card number and
authorization for:
8

ORACLE Quicksilver at $ 699 and
ORACLE SQL•Tutor free
ORACLE SQL•Tutor ONLY for $ 199

8_

Please add appropriate state sales tax
lbtal enclosed/authorized.
Iunderstand Oracle will pay for shipping, and all prices valid in U.S. only.
NAME

TITLE

No-risk Money Back Guarantee

:OMPANY

Test fly ORACLE Quicksilver now. If you're
not out of the danger zone in 30 days, return
it for afull refund. Limited Time Free
Offer: Order now and, for alimited time,
you'll receive ORACLE SQL*Tutor — our online SQL training program— absolutely free.

STREET

Ca111-800-ORACLE1, e:d. 4925 today.
Or fill out and return the attached no-risk
coupon now.

'REOUIREMENTS: ORACLE SOL Tutor 25611 PC and hard disk
ORACLE Ouckstver To manage only dBASE DEW files and no ORACLE
database you need a640K PC To manage an ORACLE database on aremote
computer, you need a640K PC and oplorial networking software To budd an
ORACLE database cn your PC you need a286 ce 386 PC win 640K plus
1MB of extended memory All configuretons 'enure hard dsks and DOS 30.

ORACLE

COMPATIBILITY • PORTABILITY • CONNECTABILITY

Ca111-800-ORACLE1, ext. 4925 today.

PC bores Pam)

CRY

STATE

ZIP

PHONE
CREW CARD NO
SIGNATURE

CARO EXPIRATION DATE
TODAYS DATE

OTTE

20 Davis Drive, Belmont, CA 94002 • World Headquaners
(415) 598-8000 • ORACLE Canada (800) 387 ,4407 (
except Ouebec)•
Quebec ( 514)337-0755 • ORACLE Systems Australia
61-a 959-5080 • ORACLE Europe 44.1-948-6911 • ORACLE Systems
Hong Kong 852-5-266846
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Luxury LanProbe
LAN Analyzer

T

he LanProbe and accomI panying software allow
for ,network analysis of
Ethernet LANs, according to
manufacturer Eon Systems.
It's aproprietary design; industry experts admit the
nearest designed-from- scratch
network management software standard is years away.
The LanProbe is designed
for network planning, maintenance, and management, and
it works on top of Microsoft
Windows (version 2.0 or
higher) on any IBM AT, PS/2,
or compatible with some
basic requirements.
LanProbe features arealtime map of the network, cabling diagnostics, atest library, and remote monitoring.
Specifically, functions include monitoring the cable,
communications software,
traffic load, equipment malfunction, and user error. It
performs statistics-gathering,
maintains an events log, does
cabling testing, performs packet traces, and maintains several segment maps.
The hardware device attaches to the logical end of an
Ethernet segment—usually
thin or thick coaxial—and it
monitors all the traffic. It
will work with optical fiber
and twisted-pair cabling with
the addition of atransceiver.
Network data relating to
the segment is then transferred
to aworkstation running the
system's ProbeView software
through an RS-232C port, an
Ethernet adapter, or amodem
connection.
The host computer must
also have 450K bytes of free
RAM, afloppy disk drive, 2
megabytes of free hard disk
space after installing Windows, EGA or VGA graphics,
and amouse.
Price: $8000; ProbeView
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software, $5000.
Contact: Eon Systems, Inc.,
10601 South De Anza Blvd.,
Suite 305, Cupertino, CA
95014, (408) 252-5440.
Inquiry 882.

Twisted-Pair
Ethernet Card
Supports the
Micro Channel

A

new Ethernet card from
InterLAN is designed
specifically for the IBM
PS/2s and uses the same unshielded twisted-pair wiring
your telephone company has
been installing for years.
Extra pairs of this unshielded twisted-pair wiring
are already in the walls of
most buildings. Lately, any installation of telecommunications electronics like Private
Branch Exchanges has involved the installation
of eight pairs.
Unlike some twisted-pair
Ethernet cards that need aseparate transceiver, the
NI9210-UTP includes the SynOptics transmitter/receiver
chip that matches the SynOptics transmitter/receiver
chip in SynOptics' concentrators, Models 1000, 1010, and
2500, that you put in your
wiring closet. Each NI9210UTP also includes an attachment unit interface connection if you prefer coaxial
cabling.
But with twisted-pair wiring, all you do is plug apatch
cable with RJ-45 connectors
from the wall plug into the
card in each office. Then you
connect the appropriate wires
from the office walls to the
wires in the wiring closet.
Each board comes with
extras to make installation,
testing, and maintenance
easier. Each card has 16 megabytes of dual-ported onboard RAM for packet buffering. On-board software helps
you configure the board by
taking advantage of the PS/2

CONNECTIVITY

Adapter Description File.
Diagnostic software is also
included so you can diagnose
workstation configuration
problems. Some cards have to
be configured differently
with graphics terminals, for
example.
There's also support for
what businesses are choosing
most in network operating
systems— Novell ' sAdvanced
NetWare, 3Com's 3+,
Transmission Control Protocol/Internet Protocol
(TCP/IP) workstations, and
FTP, Inc.'s PC/TCP.
Price: $595.
Contact: InterLAN, Inc.,
155 Swanson Rd., Boxborough, MA 01719, (508)
263-9929.
Inquiry 879.

All Your Files
for CD-ROM

O

ne of the problems with
the more than 80 titles
currently on CD-ROM is that
only one person can use the
massive amounts of information at atime—until now.
With CD-Net, all you need
is access to aLAN, and you
and nearly adozen friends
can use the same disk at the
same time. You can set it up
as alibrary of these nonproprietary files, or you can set it
up to serve your business's
needs with proprietary files
on CD-ROM.
CD-Net is astand-alone
CD-ROM read-only network
server that includes up to 11
CD-ROM players per unit. It
comes standard with the CDROM players, anetwork interface card, cables and connectors, server and workstation
software, and an application
menu to control switching between databases.
Four standard models support 1to 100 workstations,
with Models 50 and 100
based on 80286 systems and

including an expansion chassis for adding four or six CDROM players. The singleuser Model 25 includes one to
four drives, while Models 50
and 100 are available in one-,
two-, or three-drive configurations. The Model 200, a
tower 80386, can include
from one to five drives. The
expansion chassis comes in
the single-user Model 10, for
up to three drives; amultiuser Model lOs (designed to
work with Model 50 and
Model 100), which supports
up to four drives; and the
Model 20 expansion chassis,
designed to work with the
Model 200 tower to support up
to six drives.
It supports simultaneous
and independent access of information on the same player
and multiple players for any
workstation on the network.
The resident memory management software recycles the
data in RAM on amost-recently used basis—so frequently
used information, like directory structures, usually remains in RAM.
Each CD-ROM drive has
between 400K bytes and 2
megabytes of memory for
caching. On each drive, storage capacity is 633 megabytes, data transfer rate is
153.6 kilobits per second
maximum, rotation speed is
200 to 400 rotations per minute, and average access time
is 250 milliseconds, noncached. The CD-Net tower
measures 8by 25 by 16
inches and weighs 32 to 45
pounds.
Price: Model 50 with two
drives, $4145; Model 200 with
three drives, $9695; threedrive expansion chassis for
Model 50, $3195; five-drive
expansion chassis for Model
200, $6450. Add $ 1000 for
token-ring hardware.
Contact: Meridian Data,
Inc., 4450 Capitola Rd., Suite
101, Capitola, CA 95010,
(408) 476-5858.
Inquiry 880.
continued

pátible with virtually any computer.
Ort.performance to cost ratio.
—PPligieris all popular chips, including MPUs.

44 PAL DEVELOPMENT SYSTEM
es programmer, GPC Compiler
communications software.
ogram, secure and functionality test 1
20 & 24 pin pals.
—Supports MMI, NAT, TI. Cypress
Erasable PALS.
—Â must for any new cost effective
design.

MODEL 7228
—Programs all popular chipete 512K.
—Intelligent programming aleithns
—High performance to cost ratie
MODEL 705
—Stand alone operation.
—Programs Motorola 68705 Family MPUs.
--One button operation from cycle power I verify.
—Grreat for production. .
IttIttilltlt1Mtlt)LLL\LtL\\\\\\\\\\\\\‘\\\

MODEL 9000
—Fastest programmer on the market.
—Quick & Intelligent programming algorithms
—Programs all chips. to one megabit, including
single chip processors.
—Programs largest variety of chips incl. Prom
replacements, Eproms and EEProms.

e
MODEL 9800
—Programs 8parts at atime.
— Programs all chips, to one megabit, including
single ch,p processors.
—Operates serial to 56Kbps or stand alone.
—Programs 2764 in 5seconds.
—Ultra fast communications software.

MODEL 7956
—Programs 8eproms at atime.
—Programs chip to 512K, including single
chip processors.
—Operates serial or stand alone.
—Switch selectable part selection.
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All GTEK products ale manufactured by GTEK in
the U.S.A., are fully warranted for 1year and
offer free technical support
Intel is aregistered trademark ot Intel Corp
Mi & PAL us aregistered tradernare of MMI Corp
TI is aregistered trademare ol Texas Instruments Corp
Cypress is aregistered trademark o Cyoress Semiconductor
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PCSS-8X SERIAL BOARD
—Eight RS232 ports per card ( optional 4porn
—All eight ports 100% DOS compatible.
—32 ports may be added to aPC.
—Optional RS422 to 4000 ft.
—Interrupt driven BIOS Enhancement Software
included free
Circle 120 on

4-16.1

Service CarleWe. -

ERS: 121)

,
Development Hardee.« Software
P
r41
.0
4
/
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e3 /0
Bay 81..Lo
39521-2310
Order Toll F
00.255-GTEK (4835)
Fax; 1-601-467-0935 Telex 315814 ( GTEK UD)
MS & Technical Support 1-601-467-8048

WHAT'S NEW
HARDWARE

Cool Your Chips,
Buster

A

heat sink kit from Scitech reduces microprocessor and coprocessor chip
temperatures by as much as
30° Fahrenheit, the company
claims.
Two versions are available,
based on the dimensions of the
chips. Model 1works with
80286, 80386, and 80387
square chips. Model 2works
with the 80287, 8088, 8086,
8087, and V20.
You simply apply the conductive adhesive to the top of
the chip and add the tiny aluminum heat-dissipation device.
Price: $10 for Model 1; $5
for Model 2.
Contact: Scitech, Inc., P.O.
Box 334, Groves, TX 77619,
(409) 962-3176.
Inquiry 884.

Pentax Scanner for
Desktop Publishing

T

he SB-A4301 Image
Scanner is a16-level grayscale flatbed scanner with
300-dot-per- inch resolution.
It works with the IBM XT,
AT, and compatibles with at
least 640K bytes of RAM and
10 megabytes of hard disk
space. The IBM interface
board allows for direct memory access to speed image
transfer between the scanner
and the computer.
The scanner is designed to
be used in adesktop publishing
or optical-character-recognition (OCR) environment. Each
device contains acharge-coupled device (CCD), an advanced controller chip, and a
folded-path optical system.
The folded-path optical
system includes the flatbed
scanner concept (to make it
easier to scan thick books, for
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example) and the specific
light path from the CCD element. The illumination
source is ahigh-luminocity
fluorescent lamp.
Resolution is variable from
39 to 300 dpi in 3-dpi increments. Contrast has 10 selectable levels, and there are three
settings for handling image
density.
Each scanner comes bundled with three desktop publishing interfaces: GEM
Desktop (an icon-based overlay
for DOS); GEM Scan, for
setting scan variables and editing ascanned image prior to
its transfer to desktop publishing packages like Ventura
Publisher and Aldus PageMaker; and an OCR package
that can learn different typefaces. GEM Desktop and
GEM Scan are from Digital
Research, and the OCR program is from Citadel in the
U.K.
Price: $2195.
Contact: Pentax Teknologies, 880 Interlocken Pkwy.,
Broomfield, CO 80020,
(303) 460-1600.
Inquiry 887.

Joystick
for Any Computer

A

joystick-like cursor-positioning tool offers you
an easier way to move the
curser on the screen without
special software.
It attaches on the outside of
any keyboard that has the
cursor keys in the 2, 4, 6,
and 8positions, and you move
the knob like ajoystick in the
direction you want to move.
You can also move the joystick to page up, page down, or
set amacro on the 5key and
access that by pressing down
on the joystick.
Price: $29.95.
Contact: Interlock, Inc.,
P.O. Box 2160, Castro Valley,
CA 94546, ( 800) 541-2429;
in California, ( 800) 643-6100.
Inquiry 886.

•

OTHER

This Laptop's
aReader, Too

A

stand-alone CD-ROM
reader called DynaBook
is the first CD-ROM reader
that is also apersonal computer. It's basically aselfcontained laptop computer
with aCD-ROM drive and a
touchscreen, but no keyboard.
The 16-pound DynaBook
has many of the standard features of an AT-compatible
laptop, such as a10- MHz
80286 processor, 640K bytes
of RAM, a31
/2
inch floppy
disk drive, and serial and
parallel ports. The system also
has apaper-white LCD
screen with 720- by 400-pixel
resolution and atransparent
touchscreen with aresolution
of 25 dots per inch and 16level pressure sensitivity. It
also has atwo-channel headphone connector.
Although the system does
not come with akeyboard, a
keyboard port is available for
users who need one.
Scenario officials claim
that when you add akeyboard,
all standard CD-ROM applications will run as usual. A set
of development tools is also
available for applications
developers.
Price: $4995.
Contact: Scenario, Inc., 235
Holland St., Somerville, MA
02144, (617) 625-1818.
Inquiry 883.

Enhance Your AT
Keyboard with CAD
Macros

T

he AutoKey 20/20 from
I Mextel is akeyboard attachment that allows you to
add as many as 400 macros to
many standard keyboards

using about 20 macro keys.
You get access to 20 different menus, each containing 20
user-programmable function
keys. You can organize menus
on 20 flip-down pages that
attach to the AutoKey. Each
unit also contains 8K bytes of
CMOS RAM to store up to
8000 keystrokes, with a32Kbyte RAM chip available as
an option.
With the AutoKey, there's
no software to load. You work
through the keyboard cable.
But keyboard cables are different. Anything IBM-compatible will probably work
through the standard 5-pin
DIN connectors that have the
pins organized in ahalfmoon pattern and anotch on
the bottom. Other computers
have proprietary connectors.
Price: $179.
Contact: Mextel, Inc., 159
Beeline Dr., Bensenville, IL
60106, (800) 888-4146; in
Illinois, (312) 595-4146.
Inquiry 889.

PC Security Brings
New Meaning
to Charge Cards
arcom Security Systems
is betting that the use of
personal credit cards will be
the PC- security access method
of the future.
With the PC-Watchman,
you can control both general
access and access to high- security files. Each unit consists
of software and ahalf-length
card for the IBM XT, AT, and
compatibles. Once installed,
PC- Watchman uses amagnetic
reader interface that reads
your credit card and tells the
system whether or not to lock
out the keyboard, for example.
An alarm is optional.
Price: $495.
Contact: Harcom Security
Systems Corp., 130 William
St., New York, NY 10038,
(212) 766-1802.
Inquiry 885.
continued

Rack and pinion for your PC.
The HiREZ -Mouse. You canfeel
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on yourfirst lap around the screen.
responds more crisply toyour
320 pixelsfor every

The cursor
control, moving
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on the hood meansyou can count on whats' inside.
After all, we build micefor companies
like Apple, AT&T; DEC, and H-I?
All this mousepower
comes with the
ordinary sticker
price of $149.00.

For the name
ofyour nearest
dealer, call
800-231-7717.

Because it require
motion, tide/ use
less desk space.
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In California: 800552 8885. In Europe:
++ 41-21-869-96-56.

LOGITECH

Personal Peripherals. Worldwide.
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EVERYBODY
But they're not all switching
to the database management
system you might expect.
In arecent industry
surveys two-thirds of the
respondents who intended
to buy aDBMS did not intend
to buy dBASE.
And, perhaps coincidentally, two-thirds of recent
R:BASE® buyers have used
another DBMS before.
Why are they switching
to R:BASE?
Because nobody
really needs aDBMS: they
only need what aDBMS
can do.
And users find that
the friendly facade of other
software is fine for questions.
But R:BASE has the right
answers for their information
management needs.
With R:BASE, you
can handle all your data
management (not just queries)
without learning asingle
command. Our Prompt By
Example (PBE) lets you pointand-pick, then R:BASE does
the work.
When you find that you're repeating yourself, you automate simply by recording your actions in amacro file.
Or use our application generator
to quickly create complete, correct business
programs without touching aline of prop-am code.
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Data is data, but
information is power.
R:BASE gives you that power.
And even impartial judges seem
to agree: PCMagazine, Software Digest,
Datapro and InfoWorld all just gave

SDO IIG IT.
R:BASE their highest marks.
And networking is free for up to three
Because to its ease- of-use,
users. It's also easy, so any single-user
R:BASE adds speed, functionality
application can be run on amulti-user
and data integrity in acombination
LAN with asingle command. And our
you don't get with dBASE, Paradox,
advanced concurrency control, unlike
DataEase, Oracle or any of the
earlier-generation auto- refresh
other contenders.
in other DBMSs, won't bring your
R:BASE is optimized for
network to its knees when you
speed, with an intermediate code
expand with our Six-Pack or
compiler that makes your appliNetwork Unlimited versions.
cations sing. And atrue corn- dampen
Applications that just
piler is on its way.
won't quit
You can use its Englishbased language in command
INFO
R:BASE is the second-largest sellmode, to modify programs
WORLD
ing PC DBMS in the world, and it's
R:BASE writes for you, or to
backed by all the training, service
write your own solutions from scratch.
and third- party support you'll ever need.
Simple menus, prompts and
It's providing end-users with the
our "paint-the- screen" techniques make
information they need in large businesses
sophisticated
and small. On stand-alone PCs and in
R:BASE BUYERS
screens, forms and
networks sharing data with minis and
reports quick and
mainframes. In insurance and real estate
easy to create. With
companies, factories and universities,
R:BASE forms, you
government
can view and
offices and the
update data from
storefront down
several tables at the
the street.
same time. Create
Check out
computed fields. Include scrolling regions
what R:BASE
so you can work with all the data from
can do for you
other tables. Add rules for data integrity
with your local
And R:BASE is relational, so your
dealer, or write:
rules stay with the tables— applications
Microrim, Inc.,
can't avoid or change them. And forms
P.O. Box 97022,
can be set up to cascade changes through
Redmond,
related tables. So you can trust the inforWA 98073mation you get.
9722.
We also give you an SOL impleCall 1-800-624-0810 today.
mentation that even novices can use to
create simple yet powerful queries.
EOM

PreNas DIMS Lei

35.6 1
2
/

Do 1.

7.441

NEVER < OMS

242 PM 'FEVRE

2+ ERE

•Compute: & Software News. 9,5,88. Microrim and R:BASE are trademarks of .Microrim, Inc. Other
products and services mentioned are not.
Microrim. Inc. 1988.
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WHAT'S NEW
SOFTWARE

•

PROGRAMMING

New Actor
Does Windows

MS-DOS
Virtual Memory

V

R

ersion 1.2 of The
Whitewater Group's Actor takes advantage of 500K
bytes of RAM under the
Lotus/Intel/Microsoft Expanded Memory Specification
(LIM/EMS) 4.0. It also supports Windows 286 and Windows/386 version 2.1.
Actor is an object-oriented
programming language and environment that runs under
Microsoft Windows. It produces stand-alone Windows
applications.
Version 1.2 offers more
Windows error checking,
multiple applications sessions
within the limits of available
memory, horizontal scrolling
and support for cursor keys on
edit windows, and alarger
symbol table.
Actor 1.2 runs on the IBM
PC, XT, AT, and PS/2s with at
least 640K bytes of RAM, a
mouse, and agraphics card.
Actor 1.2 also requires
Windows.
Price: $495.
Contact: The Whitewater
Group, 906 University Place,
Evanston, IL 60201, ( 312)
491-2370.
Inquiry 1139.

Link It

P

ocket Soft calls . RTLink
the first true dynamic
linker for MS-DOS. The
company reports that the linker
reduces the size of MS-DOS
programs on disk by as much
as 92 percent.
The way the program
works is by letting you eliminate code redundancies
among executable files by
sharing language library and
user-written routines at run
time. Your combined code is
placed in asingle run-time
library with an . RTL
extension.
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unning on top of Phar
Lap's 3861DOS-Extender, 3861VMM lets you create
Del Oraw(sall. alb
garret, neg_FX): t
ha< :- 'attempt« elf»
avail/alb):
applications for 80386-based
X :
start:
Ita ........ leteger ( ts
systems. Phar Lap reports
settfarielsell):
....... ( roll):
. I.X. st rt. S.S. stool:
that
applications can be many
a...sisal,. start.
steer. Le):
megabytes, expanding beyond available RAM.
The virtual memory system uses the demand-paging
hardware that's built into the
The Whitewater Group's Actor 1.2.
80386 central processor. The
program automatically swaps
code and data as needed to a
erence tool, and example proThe program works with
standard MS-DOS file.
grams on disk. MPW version
any compiler or assembler that
Phar Lap's 386 IDOS Ex2.0.2 software and documentaproduces . OBJ files in Intel
tender is arun-time system for
tion are also included.
or Microsoft format, Pocket
executing protected- mode
The standard source code
Soft reports. Borland's
applications on 80386 malibrary is also upgraded, with
Turbo C does not work on
chines. If you're already runnew examples covering
the system.
ning some applications under
QuickDraw, serial dr:vers,
Price: $495.
3861DOS-Extender, you can
HyperCard, and XCMDs.
Contact: Pocket Soft, Inc.,
upgrade them to use the VirTML Pascal II requires a
P.O. Box 821049, Houston,
tual Memory Manager with
Mac Plus, SE, or II with a31
2 /
TX 77282, (713) 460-5600.
little or no source code.
inch floppy disk drive and a
Inquiry 1136.
Price: $295.
hard disk drive.
Contact: Phar Lap Software,
Price: $ 125.
Inc., 60 Aberdeen Ave., CamContact: Tri4L Systems,
bridge, MA 02138, (617)
Inc., 8837-B Goodbys ExecuPascal on the Mac
661-1510.
tive Dr., Jacksonville, FL
Inquiry 1134.
32217, (904) 636-8592.
ML Pascal II combines
continued
Inquiry 1135.
I TML Pascal and MPW

T

(Macintosh Programmer's
Workshop). The updated program is designed for creating MPW tools, HyperCard
XCMDs and XFCNs, and
other programs.
Pascal II runs under the
MPW shell and supports Object Pascal, MacApp, and
68020/68881 code generation.
In fact, it's the first nonApple product that can compile
MacApp code.
You can generate assembly
source code and object code
output, as well as integrate its
code with other MPW languages, including MPW C
and Assembler. Included with
the program is the TML Pascal compiler, aPascal Source
formatting tool, across-ref-

AC Source Generator
roC 1.2 is aC source
code generator that
doesn't require a run-time
environment, according to
Vestronix. It will generate C
code for applications under
MS-DOS, QNX, Xenix, and
Unix.
The program is made up
of menu-driven interrelated
modules that support record
definition; menu, screen and
report generation; and update processing. The latest
version of Pro-C offers control over screen layout and a
post-generation procedure.
The program supports
Microsoft C 5.x, Turbo C
1.x, Lattice C 3.21, and Zor-

tech C. C-ISAM, C- Tree,
and Btrieve file managers
are also compatible.
Pro- C runs on the IBM
PC, XT, AT, and compatibles with at least 512K bytes
of RAM, DOS 2.0 or higher,
and ahard disk drive.
Price: DOS version, $495;
QNX version, $495 and up;
Xenix and Unix versions,
$995 to $ 1500; Pro-C Workbench source code libraries,
$245.
Contact: Vestronix, Inc.,
Allen Square, 180 King St.
S, Suite 230, Waterloo,
Ontario, Canada, N2J IP8,
(519) 745-2700.
Inquiry 1137.

s ape it, any way you want it.
ARCHITECTURE If the micro world were
not so varied. QNX would not be so successful. Afte7: all, it is the operating system
which enhances or limits the potential
capabilities of applications. QNX owes its
success (over 70,000 systems sold since
1982) to the tremendous power and flexibility
provided by Is modular architecture.
Based on message- passing. ONX is radically more innovative than UNIX or OS/2.
Written by asmall team of dedicated
designers, it provides afully integrated
multi-user, multi- tasking, networked operating system in alean 148K. By comparison.
both OS/2 and UNIX, written by many hands,
are huge and cumbersome. Both are examples of amonolithic operating system
design fashionable over 20 years ago.
MULTI-USER OS/2 is multi- tasking but
NOT multi-user. For OS/2. this inherent
deficiency is aserious handicap for ter-

minal and remote access. QNX is both
multi- tasking AND multi-user, aflowing up
to 32 terminals and modems to connect to
any computer.
INTEGRATED NETWORKING Neither
UNIX nor OS/2 can provide integrated
networking. With truly distributed processing and resource sharing, QNX makes
all resources ( processors, disks, printers
and modems anywhere on the network)
available to any user. Systems may be
single computers, or, by simply adding
micros without changes to user software,
they can grow to large transparent multiprocessor environments. QNX is the mainframe you build micro by micro.
PC's, AT's and PS/2's OS/2 and UNIX
severely restrict hardware that can be used:
you must replace all your PC's with AT's. In
contrast. ONX runs superbly on PC's and
literally soars on AT's and PS/2's. You can

run your unmodified QNX applications on
any mix of machines, either standalone or
in aQNX local area network, in real mode
on PC's or in protected mode on AT's.
Only QNX lets you run multi-user/multitasking with networking on all classes of
machines.
REAL TIME QNX real-time performance
leaves both OS/2 and UNIX wallowing at
the gate. In fact, QNX is in use at thousands
of real-time sites, right now.
DOS SUPPORT QNX allows you to run
PC- DOS applications as single- user tasks
for both PC's and AT's in real or protected
mode. With OS/2, 128K of the DOS
memory is consumed to enable this facility.
Within QNX protected mode, afull 640K
can be used for PC- DOS.
ANY WAY YOU WANT IT ONX has the
power and flexibility you need. Call for
details and ademo disk.

THE ONLY MULTI-USER, MULTI- TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2,
Multi- User

10 (
32) serial terminals per PC (AT).

Multi-Tasking 64 (
150) tasks per PC (AT).
Networking

4 41

THE HP VECTRA, AND COMPATIBLES.
C Compiler

Standard Kernighan and Ritchie.

Fexibility

Single PC, networked PC's,
single PC with terminals,
networked PC's with terminals.
No central servers. Full sharing
of disks, devices and CPU's..

2.5 Megabit token passing.
255 PC's and/or AT's per network.
10,000 tasks per network.
Thousands of users per network.

Real Time

3,200 task switches/sec (AT).

PC- DOS

PC- DOS runs as aQNX task.

Message
Passing

Fast intertask communication
between tasks on any machine.

Cost

From US $450.
Runtime pricing available.

For further information or atree demonstration
diskette, please telephone (613) 591-0931.

Quantum Software Systems Ltd. • Kanata South Business Park • 175 Terrence Matthew's Crescent • Kanata, Ontario, Canada • K2M 1W8
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WHAT'S NEW
SOFTWARE

•

SCIENTIFIC

AND

ENGINEERING

Thermal Analysis

T

hermal Analyzer is a
I three-dimensional thermal-analysis package. You
can use the program to check
your circuit board designs for
potential thermal problems.
It models component conduction, convection, and radiation
characteristics, and it lets you
predict thermal distributions
and locate thermal problems
in your designs after placing
components.
By extracting information
from the EE Designer III system database, Thermal Analyzer takes into consideration
board size, density package
type and orientation, copper
density areas, and heat dissipation values. You can specify environmental parameters such as temperature and
humidity, and the program
uses three-dimensional modeling that simulates heat flow
and thermal fields.
A component library is included, which you can add to
and edit.

The 3-D Thermal Analyzer.

Thermal Analyzer runs on
the IBM PC, XT, AT, PS/2s,
and compatibles with at least
640K bytes of RAM, color
graphics capability, ahard
disk drive, and amouse. It
works with the EE Designer
III electronic design system
from Visionics.
Price: EE Designer III,
$3995; Thermal Analyzer,
$1000.
Contact: Visionics Corp.,
343 Gibraltar Dr., Sunnyvale,
CA 94089, ( 800) 553-1177;
in California, (408) 745-1551.
Inquiry 1143.

Mac in the Lab

A

program from GW Instruments turns aMac II
or SE into an oscilloscope,
chart recorder, scrolling- strip
chart recorder, or scan-line
recorder.
MacInstruments turns the
Mac into one of these while
also offering the benefits of a
computer-based system, such
as mouse control, printing
and storing functions, and export capabilities. You can

National Instruments Upgrades Measure

N

ational Instruments acquired rights to Measure from Lotus Development in April 1988 and has
recently enhanced the dataacquisition and control program.
Measure consists of aset
of data-acquisition drivers
for Lotus 1-2-3 or Symphony
for acquiring, formatting,
and storing data directly into
a spreadsheet. It acquires.
data using GPIB, RS-232C,
and A/D interfaces.
Version 2.0 of Measure
runs on the IBM PS/2
Models 50, 60, 70, and 80
and supports the company's
new general-purpose interface bus (GPIB) boards and
multifunction analog, digital, and timing I/O boards
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for the AT bus and PS/2
Micro Channel.
The AT-MIO-16 and the
MC-MIO-16 are the new I/O
boards from National Instruments. They feature programmable gain, a 12- bit
A/D converter with 16 single-ended analog inputs, two
12-bit D/A converters, eight
TTL-compatible digital
lines, and three 16-bit counter/timer channels. The
company claims that when
Measure 2.0 is coupled with
one of these new boards, you
can acquire data 30 times
faster on the AT or PS/2s.
Using Measure 2.0 with
the AT- or the MC-GPIB
boards, you can monitor,
control, and communicate
with IEEE-3488 bus-corn-

patible engineering, scientific, or medical instruments
in laboratory testing, production testing, and process
monitoring and control
applications.
National Instruments reports that the software user
interface is unchanged in the
updated version of Measure.
If you've developed worksheets and macros under the
original Lotus version, they
will run on both the PC and
PS/2s with Measure 2.0.
Price: $495.
Contact: National Instruments Corp., 12109 Technology Blvd., Austin, TX
78727, ( 800) 531-4742; in
Texas, ( 800) 433-3488; in
Canada, ( 800) 443-4484.
Inquiry 1141.

zoom or pan through waveform
data after sampling, or obtain simple statistics.
GW Instruments reports
that MacInstruments samples
data at high speeds because
of its TurboDriver software.
You can connect it with the
MacAdios II data-acquisition
system from GW instruments.
The TurboDriver software
supports interrupt-driven
background tasks, spooling
to hard disk, and avariety of
trigger and display options.
Price: $790.
Contact: GW Instruments,
35 Medford St., Somerville,
MA 02143, ( 617) 625-4096.
Inquiry 1142.

Math on aMac

M

athematical expression
evaluation, plotting, and
table generation is available
in a $50 desk accessory for
the Macintosh from Spectra
Blue.
The program daMath,
(pronounced " D.A. Math"),
lets you evaluate mathematical expressions with up to
three variables. You can
make line graphs of the expressions over any range of x
values. You can overlay multiple plots and make tables of
function values that you can
view and edit in aspreadsheet-like window.
Cut and paste is supported
via the Clipboard, so you can
use apage-layout or drawing
application's graphics tools to
modify daMath's graphics.
You can also paste atable of
data from daMath into a
spreadsheet, word processor,
or other application.
The program runs on the
Macintosh Plus, SE, and II.
Price: $50.
Contact: Spectra Blue, Inc.,
5225 East Pima, Suite 2A,
Tucson, AZ 85712, (602)
327-4686.
Inquiry 1140.
continued
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WHEN THEIR CUSTOMERS DEMANDED
UNIX SYSTEM VSOLUTIONS, THESE
INDUSTRY LEADERS CAME TO SCO
tandards are made, not born.
The leading UNIX« System on three generations of PCs, SCO"
XENIX ° System Vhas revolutionized the way people look at both
the UNIX System and PCs by revealing the amazing hidden potential
of these standard hardware platforms.
In the process, SCO XENIX has become atrue standard in UNIX
System Vsoftware.
And like atrue standard, SCO XENIX has opened up entire new
markets of opportunity that have never before existed for microprocessor-based computers.

Teamed with the latest generation of 80386- based

And, of course, on personal computers, running multiple DOS
applications concurrently, or networking XENIX and DOS systems
together.

T

°daY' more and more end users are demanding the power
that only UNIX System Vsoftware can bring to their standard
hardware platforms.
And when leading developers, resellers, and computer manufacturers
who serve these users want to make sure they're working with
apartner who's the UNIX System software leader— for now, and
long into the future of UNIX System standards— they
come to SCO.

They

know that SCO will provide them with the
1 most comprehensive environment for UNIX System
applications, technical and marketing support,
training, and documentation in existence.

1 machines, SCO XENIX 386 allows systems created
from the widest range of hardware choices to surpass
the multiuser, multitasking performance of minis
or even mainframes— at afraction of the cost.

And they know they can trust SCO UNIX System
software to be the most complete and reliable
anywhere in the world, because it comes from the
most complete and reliable UNIX System software
company in the world.

SCO XENIX can be found running thousands of
XENIX- and UNIX System-based vertical applications
on powerful business systems supporting 16, 32,
or even more users. And on graphics workstations
running advanced engineering and scientific
applications.

The UNIX System software leader — SCO.

SCO

THE SANTA CRUZ OPERATION

The UNIX System Software Leader Worldwide
(800) 626- UNIX (626-8649) • (408) 425-7222 • FAX: (408) 458-4227 • TWX: 910-598-4510 SCO SACZ • E-MAIL: ...! uunet!sco!info info@sco.COM
UNIX ts arearmed trademark of AT&T SCO and the SCO logo an trademarks of The Sint/ Crua Operauon Inc XENIX ts aregained trademark of Mannott Common

e1988 The Santa

Cna Ogeration. lOo. 400 Enonal Street PO Box 1920. Santa Cna.
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PC-Outline
Gets aBoost
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Accounting
Through Windows
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,
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-NPUT,PUIONIE -41 —
PUICANSING PIOCIENOIN

P

C-Outline version 4.0
now has an 80,000-word
dictionary and thesaurus
from Proximity, multiuser capability, support for desktop
publishing fonts, color capability, and support for avariety
of printers and plotters.
PC-Outline 4.0 runs on the
IBM PC or compatibles with
256K bytes of RAM and
DOS 2.0 or higher.
This version of PC-Outline
is not ashareware product.
Price: $ 195.
Contact: Brown Bag Software, Inc., 2155 South
Bascom Ave., Suite 114,
Campbell, CA 95008, (800)
523-0764; in California,
(800) 323-5335.
Inquiry 1148.

What's the
Big Idea?

T

his idea generator is deI signed to help you brainstorm, solve problems, and
make plans using seven ideageneration techniques. The
program provides links to
Lotus Agenda.
The Idea Generator Plus
helps you focus thoughts, stimulate ideas, and identify the
best ideas and prepare them for
use with Agenda, ThinkTank, or other outliners, or as
DOS text files for use with a
word processor.
The program encourages
you to define your situation or
problem, list goals, prioritize
goals, and list the people involved. Then it provides
seven techniques for generating ideas: focusing your
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A sample outline from Brown Bag's PC-Outline.
goals one by one, reversing
your goals, applying lessons
learned from previous situations to current ones, searching for parallels between
familiar activities and the
situation at hand, showing
other possible perspectives,
focusing on the people involved, and making the most
of your ideas.
You can print your idea
files to your computer screen
or printer, or prepare the
files to link with other programs. A hot key converts
idea files to Agenda's . STF
file format, so you can ex-

port the files into Agenda
views.
The Idea Generator Plus
runs on the IBM PC and compatibles with at least 256K
bytes of RAM, DOS 2.0 or
higher, and two floppy disk
drives or one floppy and one
hard disk drive. The program
is available on 5 'A- or 31
/2
inch
disks.
Price: $ 195.
Contact: Experience in Software, Inc., 2039 Shattuck
Ave., Suite 401, Berkeley,
CA 94704, (800) 678-7008; in
California, (415) 644-0694.
Inquiry 1147.

A

ccounting by Design
calls its first product the
first accounting program that
runs under the Microsoft Windows environment. Accounting by Design, which the company has dubbed " client
write-up software," offers reports such as acurrent-period and year-to-date general
ledger, and journals.
It includes areport generator that uses Windows graphics
to show lines of reports onscreen. The program also has
an integrity checker that lets
you verify that accounts are
correct and complete.
The program runs on any
system that supports Microsoft
Windows 286. A hard disk
drive and printer are required;
amouse is recommended.
Price: $ 1000.
Contact: Accounting by Design, Inc., 2931 Shattuck Ave,
Suite 103, Berkeley, CA
94705, (415) 845-4716.
Inquiry 1149.
continued

Check it Out

Y

ou'll never have to
I write another check,
according to Checkfree
Technologies, if you use its
new check- writing program. The program removes
funds from your account
electronically and transfers
them to institutions to which
you make regular payments.
CheckFree keeps track of
the account, transactions,
balance, and budgets. The
payments appear on your
monthly bank statement, so
you can verify that they are
being made. The program
has a check register onscreen with payments that
the program has made automatically recorded and your
balance adjusted for each

bill paid or deposit made.
Each CheckFree customer has apersonal account
number for security. You
enter data off-line, and
transmissions to the processing center are encoded for
added security. The program processes payments
through the Federal Reserve
bank network and never
actually accesses your account, according to the company. At any time you have
the ability to review, change,
or cancel transactions, the
company reports.
To use CheckFree, you
purchase the start-up kit and
fill out two registration
forms. The company sends
you aspecial account num-

ber, and you provide the
company with your payment
information.
CheckFree runs on the
IBM PC and compatibles
with 256K bytes of RAM,
DOS 2.1 or higher, and a
Hayes-compatible modem.
It also runs on the Mac
512K and up and the Apple II
with 128K bytes of RAM;
with either, you'll need the
Hayes-compatible modem.
Price: Monthly service
charge, $ 9 for about 20
transactions; start-up program, $ 19.50.
Contact: Checkfree Technologies, P.O. Box 897,
Columbus, OH 43216, (614)
898-6000.
Inquiry 1146.

Make your
point without
atrace of
doubt.

With the new
HIPAD PWS
series.

If you've ever used adigitizer, you
probably were surprised that it didn't
do what you thought it would. You
assumed that whatever you picked or
moved or drew on the tablet would
be accurately displayed on the screen
and precisely reflected on output. In
spite of its straight-forward appearance, it didn't take you long to learn
that all digitizers were not created
equal, or accurate, or even easy to use.
Today there's anew line of digitizers
that can meet your expectations. It's
the new HIPAD Plus' series. With
sizes ranging from acompact 12" x12"
to adrafting-size 44" x60:' each model
reflects HI's tradition of price/performance excellence.
Compare, for example, the sleek 9012
and 9018 models (shown below) which
contain HI's exclusive tilt-correction
feature This unique feature lets you
use the stylus like apencil— no need
to hold it in an awkward perpendicular
position. HI's tablet captures only
the points touched by the tip of the
stylus, so you can make menu selections, create freehand drawings, move
the screen cursor, or edit pixel-bypixel—without atrace of doubt.
If you prefer ahandheld cursor, you'll
find HI's new four-button cursor has
the same pin-point precision. (You'll
also like the way it feels in your hand.)
The HIPAD Plus digitizers are
compatible with both your CAD and
graphics systems. Each model processes coordinates rapidly (up to 200
pairs per second) and has aresolution
of up to 2,540 lines per inch. This all
adds up to high performance and
accuracy— and it means you won't be
replacing your tablet to meet the
high-resolution demands of the future.
And, with prices like $495* for the
12" x12" tablet and $ 795* for the 12"
x18" tablet, HIPAD Plus is affordable.
Make your point without atrace of
doubt. For details, call 1-800-444-3425
or 512-835-0900.

HOUSTON
INSTRUMENT"
A DIVISION

oFANIETEK

8500 Cameron Road, Austin, TX 78753
*U.S. suggested retail prices. HIPAD Plus and
Houston Instrument are trademarks of AMETEK, Inc

Circle 133 on Reader Service Cold

IBM*ers. HP® folk. Mac fanatics. How will you ever
find one printer that pleases them all?
Easy.
With Fujitsu's new, very personal page printers,
the RX7100 series.
To begin with, the economical RX7100 model
gives you HP Laserjer Plus emulation, dual paper
bins and aone-piece toner and drum cartridge for
ease of replacement. Talk about paper handling—
the RX7100 can automatically feed anything from
envelopes to legal size paper from the same bin.
The RX7100PS+ offers Adobe® PostScript 35 resident fonts, expanded
memory, HP Laserjet
Series II* emulation
with AppleTalk,* plus
parallel and serial
interfaces, to fill all
your desktop publishing needs.
One last thing— asimple upgrade is all it takes
to turn the RX7100 model into the RX7100PS+
So you can start small and add more features later,
when you need them. Want to know more? Call
1-800-626-4686.
Personally, you'll be doing yourself afavor.
Fujitsu RX7100. The Personal Page Printer

FUJITSU AMERICA
Computer Products Group

4

"Personally, ifI had to keep as
manypeople happy as you do,
I'd go with Fujitsu. You get laser
quality, Adobe PostScript,
upgradeability... and aprice
you woukln't believe."

Circle 111 on Reader Service Card (DEALERS: 112)
©1988 Puler, America. Inc

All rives reserved Adobe PostScript. IBM. HP Laser-let Plus. HP laserJet Series II. and AppleTalk are registered trade ,
marks ot Adobe Systems. Inc International Business Machines Corporation. Hebleb-PaCkard Corporation and Apple Computer. Inc respectively

WHAT'S NEW
SOFTWARE

Networking XyWrite
V yWrite III Plus is anetd% work version of the word
processing program for the
IBM PC and compatibles. It
offers multiuser redlining
that tracks editing remarks by
log- in, date, and time.
The program supports
DOS 3.0 file locking and access restrictions for specified
network drives. It has areadonly feature that lets users review only the last stored version of any file.
System administrators can
customize XyWrite with formatting standards. They can
also modify files that check
spelling, customize keyboards, and control fonts.
XyWrite III Plus supports
network operating systems
from AT&T, 3Com, Novell,
IBM, and Banyan. You'll need

•

an IBM PC or compatible
with at least 384K bytes
of RAM and DOS 3.0 or
higher.
Price: $795 for file server;
$195 per node.
Contact: XyQuest, 44 Manning Rd., Billerica, MA
01821, (508) 671-0888.
Inquiry 988.

Faxing
in the Background

M

acintosh users can send
and receive facsimile
transmissions with BackFAX
while another application is
running in the foreground. It
runs with or without MultiFinder and requires an
AppleFax modem and at least
1megabyte of memory on
any Mac.
You can keep an address
book of the fax numbers that

CONNECTIVITY

you use, along with instructions on how and when to deliver the message. The program also has afeature that
keeps track of what documents you need to send and
will send them at the appropriate time. It will even retry
busy numbers as many times
as you specify.
To use BackFAX, you
choose the BackFAX icon in
the Chooser desk accessory
and print the document to the
BackFAX outbox. Then,
using the BackFAX management application, you choose
the send options you want,
enter the address or retreive
it from the address book, and
BackFAX will take it from
there.
The program has some
graphics capabilities that let
you send your company logo
on acover page before your
document. You can also incorporate complex graphics

Managing Networks under 3 + Open

O

n the same day that
3Com announced shipment of its 3 + Open LAN
Manager, the company introduced two network management products that run
under 3 + Open.
3 + Open is an OS/2-based
network operating system
for computer networks that
support DOS, OS/2, or Mac
workstations.
3 + Open LAN View and
3 + Open LAN Secure enable the network administrator to control and secure
resources on 3 + Open networks. They take advantage
of named pipes, which is an
industry- standard interface
for LAN communications.
The LAN View application offers you a graphical
view of server statistics regarding performance, utilization, and security, in addition to network errors. You
can view the statistics as they
occur or from afile. The ap-
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plication also converts the
stats into adata interchange
format (DIF).
On- screen windows show
an audit trail of network information, including time of
errors. A click and zoom capability lets the network administrator select and expand the windows to help
isolate trends and prevent
network problems.
The LAN Secure application offers security through
enhanced password and resource management. The
network administrator can
design customized password-control programs that
make users change their
passwords.
The security application
also tracks and logs network
resource access and use, so
the administrator can monitor events such as invalid logon attempts and printer use.
You can also use the LAN
Secure application to con-

vert LAN Manager audit
trail data into alternate formats.
To run 3 + Open under
DOS, you need an IBM PC,
XT, AT, or PS/2 with at least
512K bytes of RAM and
DOS 3.1 or higher.
Under OS/2 you need an
80286- or 80386-based IBM
AT or PS/2 Model 50, 60,
70, or 80 with at least 2
megabytes of RAM and
OS/2 1.0 or higher.
On Macintosh workstations you'll need 3Com 3+
for the Macintosh.
Price: LAN View, $495 per
server; LAN Secure, $995
per network; LAN Manager
Entry System ( up to five
users), $995; LAN Manager
Advanced (more than five
users), $2995.
Contact: 3Com Corp., 3165
Kifer Rd., Santa Clara, CA
95052, (800) 638-3266; in
California, (408) 562-6400.
Inquiry 985.

documents designed with
PageMaker or MacDraw II.
Price: $245.
Contact: Solutions International, 30 Commerce St.,
Williston, VT 05495, ( 802)
658-5506.
Inquiry 986.

Cutting the Cost
of File Transfer
hompson Computing is
cutting the cost of transferring files on IBM PCs and
compatibles with two new filetransfer utilities. 2PC is the
full-blown version that costs
only $55. The program features asplit-screen format to
display files on both machines, and it sends files at
115,200 baud, the company
reports.
Other features include
pull-down menus, help
screens, directory trees, chat
mode, and the ability to tag
files, view them, and delete
them from adirectory by wild
cards or by selecting them individually. You can sort files
by name or extension. The
program also offers aprint
facility and lets you execute
DOS commands.
2PC comes with auniversal cable that connects to 9- or
25- pin serial ports.
•2PCLite is a $40 version
that also transfers files at
115,200 baud and offers a
split screen. It uses single-keystroke commands rather than
menus, and it doesn't have a
chat facility.
The 2PC programs run on
the IBM PC and compatibles
with DOS 2.0 or higher and
at least 256K bytes of RAM.
Price: 2PC, $55; 2PCLite,
$40.
Contact: Thompson Computing, 587F North Ventu Park
Rd., Suite 306, Newbury
Park, CA 91320, ( 805)
498-7653.
Inquiry 987.
continued

• E OF GENIUSle.

ONCE IN A BLUE MOON... CO
SCANMAN."HANDHELD SCANNING FOR $299.
Pop any image up to 4" x11" straight into gour PC.
Clip it, crop it, color it. Resize and rotate it. Merge, save,
and store it.
Choose between high contrast or high detail. Import
images into any best selling publishing application—
PageMaker -Ventureand many more. All you need is $299,
an IBM PC, XT ATor PS/2 (or compatible) with asparest°
and five minutes to set up.

Scan directly into graphics editor for a
full range of paint Utilities.

SKYWATCH ER

f

SK1WATCHER

Ideal 4"
window

..„
e. scorning

SKYWATCH ER
'

TO ORDER—or for the name of your nearest dealer—
CALL: 800-231-7717, IN CALIFORNIA CALL:
800-552-8885.
Or fill in the coupon

BY

Name
Address
City/State/Zip
Phone
Send to: LOGITECH, 6505 kaiser Drive, Fremont, CA 94555
©1988 Logdech PageMakee and Ventura Jre trademarks ot Aldus and lenturaSoltware.

ScanMa

The Hand-Held Scanner

LOGITEC

Personal Peripherals. Worldwide
Circle 159 on Reader Service Card (DEALERS: 160)
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WHAT'S NEW
SOFTWARE

•

OTHER

Be Healthy
and Happy

PC Tools Upgraded

n,,

C Tools now runs on the
Macintosh as well as the
IBM PC. The IBM PC program has been upgraded to
version 5.0 and has anew
user interface with pull-down
windows and support for a
Microsoft Mouse. It also offers
asuperset of the DOS 4.0
shell, adesktop manager, a
file encryption and compression program, and abackup
program.
The Macintosh version offers adesk accessory, abackup
utility, afile undelete feature, an unfragmenter, arecovery utility, and the ability
to encrypt and compress files.
Price: $79.
Contact: Central Point Software, Inc., 15220 Northwest
Greenbrier Pkwy., Suite
200, Beaverton, OR 97006,
(503) 690-8090.
Inquiry 993.

The DataShuttle
is Launched
fyour database, spread. sheet, and word processing
programs are incompatible,
DataShuttle can come to the
rescue. It is adata retrieval

D

0., MIL
tn. lottoo. to unfoorn you of our moot roc., feact.l.male
revebeft., new pro., allow molt lo for. Iffrotoeffecfroont n the bIrk of an fff •

PC Tools now runs on the Mac.

and transfer program for updating databases and spreadsheets. You can convert files
between most commonly
used formats, such as ASCII,
dBASE, SYLK, SIF, DIF,
and Lotus formats.
You can select fields and
rows to be processed and specify conditional transfers by
comparing fields to alphanumeric values or cells.
DataShuttle runs on the
IBM PC, XT, AT, PS/2s, and
compatibles with DOS 2.1
or higher.
Price: $129.95.
Contact: Softway, Inc., 500
Sutter St., Suite 222, San
Francisco, CA 94102, ( 800)
338-2852; in California, (415)
397-4666.
Inquiry 995.

L. kit IMINIMILII
1. ASCII file
2. Automatic format converaion
3. File information and command aimalation
4. Spreadsheet transfer
5. Spreadsheet command ffie restoration

DataShuttle 's main menu.
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Keyboard Help

P

hysically challenged
persons who have trouble
using the computer keyboard
will find that the keyboard
utility program Peck offers
them easy access.
Peck is aRAM- resident
program that lets you press
keys sequentially instead of
in combination. For instance,
when you would need to
press Control, Alt, and Delete
at the same time, you can
press one after another. The
company reports that the program works with virtually
every program written for the
IBM PC family.
Peck is available alone, but
it is also bundled with PRD+ ,
asoftware program from
Productivity Software that
boosts your typing speed and
increases accuracy.
Peck uses less than 1K
byte of RAM and does not
require PRD+. Both Peck
and PRD+ require an IBM PC
or compatible with DOS 2.0
or higher. PRD+ requires at
least 55K bytes of RAM.
Price: Peck, $9.95; PRD+,
$89.95.
Contact: Productivity Software International, Inc., 1220
Broadway, New York, NY
10001, ( 800) 533-7587; in
New York, (212) 967-8666.
Inquiry 994.

esigned for doctors,
dietitians, and nutritionists, Two-Minute Nutrition
Manager is anutrition planning, tracking, and reporting
program.
Registered dietitians
helped design the program,
which analyzes food items,
recipes, meals, menus, and
journals. It contains a4500item database and analyzes up
to 73 nutrients. The program
also has Food Management,
Menu Planning, Preferred
Meals, Food Exchanges, and
Daily Journal modules. You
can set up goals, and graphs
will show you how close your
actual food intake comes to
meeting your goals. The program can even generate ashopping list of the foods it
recommends.
Consumer and professional models are available. The
consumer models have fewer
foods and nutrients in the databases, and the professional
models offer more extensive
information plus the ability
to personalize programs with
on-line help.
The program is menudriven and runs on the IBM
PC, XT, AT, 80386-based
systems, and the PS/2s with at
least 2megabytes of RAM,
DOS 2.0 or higher, and ahard
disk drive. There is also a
version for the Macintosh II,
Plus, and SE.
Price: Consumer models
range from $69 to $ 149; professional models range from
$295 to $695.
Contact: DPEX, 3333 Bowers Ave., Suite 190, Santa
Clara, CA 95054, ( 800) 7273438; in California, (408)
727-7121.
Inquiry 997.
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Chaos in
Computing

T

he Clearpoint Research
I Foundation will sponsor a
symposium on chaos theory,
adiverse field of study that has
implications in everything
from computer graphics to meteorology to studying the
stock market.
Scheduled topics include
the practical use of chaos in
image compression, learning
algorithms, and chaos in physics, computer science, and
electrical engineering.
Scheduled speakers include Norman Packard, collaborator at the Center for Nonlinear Sciences; Bernardo
Huberman, Research Fellow
at the Xerox Palo Alto Research Center; and James

NEW

YORK

Crutchfield, assistant research
physicist under contract at the
Office of Naval Research.
The three-day event will
be held at the Top Notch Inn
in Stowe, Vermont, on February 5-7.
Price: $300.
Contact: The Clearpoint Research Foundation, 99 South
St., Hopkinton, MA 01748,
(508) 435-2301.
Inquiry 1067.

The Mac and PC:
Meeting on
Common Ground

T

wo major users groups
I in one city, on opposite
sides of the street: The Mac
users evangelize, the IBMers
sneer, and never the twain
shall meet.

•

NEW

ENGLAND

Until now, that is. The
New York Personal Computer
users group (NYPC) and the
New York Macintosh User
Group (NYMUG) have announced ajoint special- interest
group (SIG) that will explore
networking, connectivity, user
interfaces, file passing, systems compatibility, and other
issues of working on dual
platforms in the individual and
corporate environments.
Cynthia Harriman, who wrote
The MS-DOS Mac Connection (
Brady Books), traveled
from Portsmouth, New
Hampshire, on October 26,
1988, to speak at the first
meeting of the SIG.
Although multisystem
users groups, such as the
Boston Computer Society,
have held Mac/MS-DOS clinics in the past, this may be
the first SIG between two

single-platform users groups.
The SIG has already agreed to
publish amagazine in March
and may sponsor aMacintoshPC expo.
Now that Macintoshes
have gained acceptance in the
corporate environment, the
Connectivity SIG is an idea
whose time has come, according to Mery Adrian, editor
of the NYPC newsletter.
"It's arather unprecedented
cooperative. . . there is
enough interest on both sides
that everybody just felt it was
agood idea to give it acrack
and see what would happen,"
he said. " Ithink [the forming
of dual-platform SIGs] will
happen all over the place, and
Ithink alot of people are
going to do this."
If you're interested in joining the SIG, you need to join
continued

Computers For The Blind
Talking computers give blind and visually impaired people access to
electronic information. The question is how and how much?
The answers can be found in "The Second Beginner's Guide to Personal
Computers for the Blind and Visually Impaired" published by the National
Braille Press. This comprehensive book contains aBuyer's Guide to talking
microcomputers and large print display processors. More importantly it
includes reviews, written by blind users, of software that works with speech.
This invaluable resource book offers details on training programs in
computer applications for the blind, and other useful information on how to
buy and use special equipment.
Send orders to:
National Braille Press Inc.
88 St. Stephen Street
Boston, MA 02115
(617) 266-6160
$12.95 for braille

or cassette, $ 14.95 for print. ($3extra for UPS
NBP is anonprofit braille printing and publishing house.
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Ws Probably Not Worth Having.

STORE HOURS: 9:00 A.M.-5:30 P.M. E.S.T. MON.-FRI.
SATURDAYS: 10:00 A.M.-4:00 P.M.
Terms, Conditions and Prices May Differ In Our Store.

PC LINK CORP.

TOLL FREE 1-800-221-034 ‘"?
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CALL 1-212-730-8036

IN NEW YORK
FOR ORDERS .1INQUIRIES

THIS MON TH'S SPECIALS-JANUARY 1st through 31st
XEROX
VENTURA 2 0

495.00

BORLAND.
SPRINT

BUSINESS SOFTWARE
ASHTON-TATE
dBASE IV
••
MULTIMATE ADVANTAGE II
..
BORLAND INT.
...
ANSA PARADOX V 2.0 ...
...
PROLOG 1.1
...
SIDEKICK PLUS ...
..•
TURBO BASIC
...
TURBO C 2.0 ...
.••
TURBO PASCAL 5.0 ...
...

CALL
CALL
99.00
459.00
69.00
149.00
69.00
105.00
105.00

CHIPSOFT TU .
Áljá TAXersonal) . Special 49.00
CHIPSOFT TURBO TAX (Professional) ...
CALL
CLARION SOFT. CLARION Personal ... 129.00
CLARION SOFT. CLARION Professional
595.00
CLEAR SOFT. CLEAR ( CHART CEASE CODE) CALL
CONCENTRIC DATA
R & R REPORT WRITER FOR DBASE HI+ 139.00
CROSSTALK COMMUNICATIONS
CROSSTALK MK 4
99.00
CROSSTALK XVI 3.6
75.00
REMOTE 2
109.00
FOX SOFTWARE
FOX BASE PLUS V 2.1 ... ... 239.00
FOX BASE+ MULTIUSER .. 379.00
GREAT PLAINS. ACCOUNTING PACKAGES CALL
JAVELIN SOFT. JAVELIN ... . ...
69.00
KORTEK. FREEWAY ADVANCED ...
79.00
LIFETREE SOFT. VOLKSWRITER 3 ... 129.00
LOTUS DEV. CORP.
LOTUS 1-2-3(SOLD IN OUR STORE) ... 329.00
SYMPHONY ( SOLD IN OUR STORE) ... 479.00
AGENDA ( SOLD IN OUR STORE) ._
295.00
MECA. MANAGING YOUR MONEY 4.0
139.00
MERIDIAN. CARBON COPY PLUS ... ... 139.00
MICRO PRO
WORDSTAR 2000+ REL.3 . ... 249.00
WORDSTAR PROFESSIONAL REL.5 ... 249.00
MICROSOFT
C COMPILER _. ...
FORTRAN COMPILER ... ...
MACRO ASSEMBLER ... ...
QUICK BASIC

...

309.00
309.00
119.00

...

69.00

WINDOWS 3&
.
6
...
WORD VERSION 4.0 ... ...
WORKS .. . . ...
MONOGRÂM.661URS-8, §EKISË ...
NANTUCKET. CLIPPER ... ...
OWL INT. GUIDE 2.0
...
OUARTERDECK.WSC) VIEW 2.2 ... ..
SBT. ACCOUNTING SOFTWARE (Sold in Store)
SSC.SOFTWARE BRIDGE ... ...
STSC
APUPLUS V 7.0 ... ...
STATGRAPHICS ...
SOFTWARE GROUP. ENABLE V 2.0 ...
SOFTWARE PUBLISHING
HARVARD TOTAL PROJECT MANAGERII
FIRST CHOICE
_.
...
PROFESSIONAL FILE/PLAN ea. ... ...
PROFESSIONAL WRITE ...
SYMANTEC.Q&A 3.0 ...
WALLSOFT
THE Ul PROGRAMMER ... ...
THE DOCUMENTOR ...
WORDPERFECT CORP
WORDPERFECT V 50
...
WORDTECH SYSTEMS

145.00
219.00
109.00
109.00
479.00
159.00
89.00
CALL
129.00

QUICK
DBXLSILVER DfAK4OND ...
XYOUEST.XY WRITE Ill+ _ ...
GRAPHIC & DESK TOP PUBLISHING
ALDUS. PAGE MAKER (Sold in Store only).
ASHTON TATE
CHART/DIAGRAM/SIGN MASTER

649 00
649 00
399.00
319.00
99.00
159.00
139.00
259.00
179.00
199.00
259.00
369.00
399.00
CALL
CALL

139.00

SOFTWARE PUBLISHING.
WALLSOFT.
Harvard Total Project Manader II 319.00 THE Ul PROGRAMMER

BRIGHTBILL-ROBERTS
SHOW PARTNER ...
SHOW PARTNER F/X
DIGITAL. GEM DRAW PLUS ...
LOTUS DEV. FREE LANCE+(soid In Store)
MICROGRAFX. WINDOWS DRAW ...
SOFTWARE PUBLISHING
HARVARD PRESENTATION GRAPHICS
XEROX. VENTURA VERSION 2.0 ...
XEROX. VENTURA Professional Extension
Z SOFT. PC PAINTBRUSH +
Z SOFT. PUBLISHER PAINTBRUSH ...
UTILITIES
CORE INT. CORE FAST ...
EXECUSYSTEMS.XTREE PRO ...
FIFTH GENERATION. FAST BACK+ ...
FUNK SOFT. SIDEWAYS 3.2 ...
MICROLYTICS.GOFER
NORTON. UTILITIES V 4.5
NORTON. UTILITIES ADVANCED 4.5 ...
SOFT CRAFT. LASER FONT ...
TRAVELING SOFT. LAP- LINK
GRAPHIC TABLETS,KE YBOARDS,MICE
DATA DESK. TURBO KEYBOARD ...
LOGFTECH. HiREZ MOUSE ( Bus Version)
LOGITECH.C7 PUBLISHERS MOUSE ...
MICROSOFT. SERIAL OR BUS MOUSE
PRINTERS
BROTHER. M-1709 240 CPS PAR/SER ...
HEWLETT-PACKARD. LASERJET IID (New)
HEWLETT-PACKARD. DESKJET
HEWLETT-PACKARD. PAINTJET
OUTPUT TECH. OT-850XL 850 CPS ...
TOSHIBA. P351SX
TOSHIBA. P321SL
HP LASER ACCESSORIES
BITSTREAM. FONTWARE ( SOFT FONTS)
HEWLETT-PACKARD
FONT CARTRIDGES

69.00
249.00
175.00
359.00
229.00
295.00
CALL
CALL
99.00
179.00
119.00
79.00
129.00
59.00
49.00
59.00
99.00
149.00
89.00
139.00
85.00
109.00
105.00
CALL
CALL
CALL
CALL
CALL
995.00
469.00
179.00

(B,F,J,K.L,M,N,P,C),T,U,V.W,X,Y) ea. ... ... 219.00
OFT FONTS ea. ... ... 169.00
MEMORY FOR LASERJET II ONLY
1MB/2MB/4MB MEMORY BOARDS ... ... CALL
10 ENGINEERING. SUPER CARTRIDGE 599.00
'Emulate-323 HP font cartridges (
Toed of 55 Fonts)
IMAGEN. PC Publisher Kit adds DDL, HP-GL &
PostScript to HP Laserjet printers. Emulates
15 HP Cartridges, HP 7470/7475 pen plotters.
Diablo 630, Epson MX-80/FX-80, & more.
Comes with 30 ( 1to 254 point) Fonts, 2Mb Ram
PC Publisher Kit for HP Laserjet Il ...
1595.00
MONITORS
AMDEK. 1280 MONITOR ... ... 739.00
AMDEK. 410A MONITOR ... ... 189.00
Elite Business. Design VIEW/19 ( 1280X1024) 1595.00
PGS. MAX- 12 ( MONO MONITOR) ... ... 189.00
PGS. ULTRASYNCH EGA MONITOR ... 589.00
N E C. MULTISYNC Il EGA ...
689.00
SONY. CPD-1302/CPD-1303 MULTISCAN EGA CALL
WYSE. 700 1280X800 HI RES. MONITOR 789.00
MODEMS
EVEREX. EVE RCOM 1200 ( Internal)
EVEREX.EVERCOM 2400 ( Internal) ... 199.00
HAYES. SMARTMODEM 2400 ... ... 499.00
HAYES. SMARTMODEM 1200 ...
HAYES.1200B+SMARTCOM II ...
HAYES.2400B+SMARTCOM II ...
MIGENT. 1200 POCKET MODEM ... ... 139.00
MIDI PRODUCTS
MUSIC QUEST
MIDI Co- Processor Card
109.00
Starter System+ ... ... 169.00
Starter System ... ... 145.00
TWELVE TONE SYSTEMS
CakeWalk 2 0 Sequencer ... ... 89.00
DISKDRIVES
MINISCRIBE. 3085 70Mb hard disk for AT
859.00
MINISCRIBE. 3053 40Mb hard disk for AT
569.00
PLUS DEV. Passport 20 or 40MB ... CALL
SEAGATE. ST-225 20MB With controller
309.00

179.00

SEAGATE. ST-251-1 40MB FOR AT ...
549.00
SYSGEN.OIC FILE 60 EXT.BACKUP ...
859.00
SYSGEN.BRIDGE FILE ... ...
349.00
SYSGEN.BRIDGE TAPE ...
549.00
TOSHIBA. 3 1/2" & 5 1/4' Drives ... CALL
EXPANSION BOARDS
64K 15ONS RAM CHIPS ... ... CALL
256K 15ONS RAM CHIPS_ . _ ... CALL
HERCULES. MONO GRAPHICS PLUS
199.00
INTEL. ABOVE BOARD PS/286 512K ...
459.00
VIDEO 7. VEGA DELUXE ... ...
199.00
VIDEO 7. VEGA VGA ... ...
295.00
VIDEO 7, FAST WRITE VGA 8 or 16 Bit
499.00
VIDEO 7. V- RAM VGA 8 or 16 Bit ... ...
599.00
NETWORKING
INVISIBLE.NETWORK 200 ... ...
299.00
SERVER TECHNOLOGY
EASYLAN STARTER KIT FOR 2 PC'S
179.00
EASYLAN EXPANSION KIT FOR 1PC'S
SCANNERS .1 FACSIMILE
BROTHER.PERSONAL FAX- 100 ...
975.00
DEST. PC SCAN 2020 ...
CALL
COMPUTERS
PC LINK
386A MODULE1. 16MHZ, 1MB 32 BIT RAM,
ONE 1.2MB DRIVE ... ... 2195.00
386A MODULE11. 16MHZ, 1MB 32 BIT RAM,
ONE 1.2MB DRIVE, 40MB HARD DISK
2695.00
386A is a XT type chassis, can accommodate AT
size adapters.
3868 MODULE1. 16MHZ, 1MB 32 BIT RAM,
ONE 1.2MB DRIVE ... ... 2295.00
3868 MODULE11. 16MHZ, 1MB 32 BIT RAM,
ONE 1.2MB DRIVE, 40MB HARD DISK
2795.00
386-20 MODULE1. 20MHZ, 1MB 32 BIT RAM,
ONE 1.2MB DRIVE ... ... 2495.00
386-20 MODULE11. 20MHZ, 1MB 32 BIT RAM,
ONE 1.2MB DRIVE, 40MB HARD DISK
2995.00
Holidays (
Sold In Store only) SPECIAL
When you buy any PC LINK 386 Module II,
you can buy Hewlet-Packard Laserjet Series II
with toner for only ... ... 1599.00
386B & 386-20 are a AT type chassis.
STANDARD FEATURES FOR PC LINK 386.
CHASSIS CAN ACCOMMODATE UPTO FIVE
1/2 HEIGHT DEVISES (3 are accessible),
HARD/FLOPPY CONTROLLER WITH CABLES,
101 ENHANCED KEYBOARD, SERIAUPARALLEL
PORTS, BATTERY BACK REAL TIME CLOCK,
ONE YEAR WARRANTY.
TOSHIBA
T1000 512KB ONE 3 1/2" DRIVE 4.77MHz
71200HB 1MB 20MB HD. ONE 3 1/2" DRIVE
T3100/20 640KB ONE 3 1/2", 20MB HD ...
75100 2MB RAM ONE 3 1/2", 40MB HD ...
WYSE
PC 386 ( 16MHz) ZERO WAIT-STATES 1MB
RAM,1.2MB DRIVE,KEYBOARD,MS DOS 3.2
(8MHz) MODE,SERIAL/PARALLEL PORT ...

CALL
CALL
CALL
CALL

CALL

HAUPPAUGE COMPUTER WORKS.
Upgrade your IBM/PC or IBM/XT with this
complete special priced kit to true 386 16MHz
zero watt state.
Complete Upgrade Kit includes. IBM/PC or IBM/XT
Replacement Motherboard, 200 Watt Power SJpply,
16 Bit NCL hard/floppy controller with cables,
1.2 Mb Toshiba 5 1/4^ floppy drive.

We at PC LINK wish you very

HAPPY NEW YEAR!

TERMS AND CONDITIONS
We reserve the right to repair, replace or return to manu acturer for repair, all goods acknowledged faulty or damaged on receipt by customer. Customer Must Call For
Return Authorization Number Before Returning Any Goods. Prompt attention will be given to all damaged and faulty returned goods. Any goods returned tor credit are
subject to 20910restocking charge, plus shipping charge. No Returns For Credit On Any Software. Customer must deal directly with the manufacturer if the customer
finds any false claims made by the manufacturer. All goods are shipped VIA U.P.S. ONLY. Shipping charges are 2% of the total purchase price or $3.00, whichever is
greater. Please call for shipping charges on Printers & Accessories. C.O.D. goods are shipped for Cash or Cashier's Check Only. Max $ 1500.00. Please allow 7to 10 working days for personal or corporate checks to clear. To expedite shipping send money order or cashier's check, or charge to your VISA OR MASTERCARD. WE DO NOT
Add a Service Charge For Credit Card Usage. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS.
Circle 513 on Reader Service Card
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NYMUG or NYPC. Annual
dues for NYMUG: $40; annual
dues for NYPC: $25.
Contact: NYMUG, 688
Sixth Ave., New York, NY
10010, (212) 691-0496;
NYPC, 40 Wall St., Suite
2124, New York, NY 10005,
(212) 533-6972.
Inquiry 1064.

The Connecticut
Computer Society

N

ot auser group per se,
the Connecticut Computer Society is anonprofit
corporation that acts as acentral information source for
statewide computer groups,
events, and activities. The
group sponsors programs,
seminars, and computer
shows throughout the state and

NEW

YORK

publishes the CCS Computer
News, amonthly newspaper
with acirculation of 12,000.
A corporate or dealer
membership in CCS entitles
you to alisting of your business in each edition of the
newspaper for as long as the
membership is current. The
newspaper also covers new
products, how Connecticut
businesses and schools are
using computers to their benefit, and consumer issues. It
also publishes course, workshop, and corporate membership listings.
The Connecticut Computer
Society was formed in August
1982 and currently has over
1000 paying members. Members are entitled to discounts
from selected advertisers in
the newspaper, discounts to
CCS-sponsored events, and
access to members-only

•

NEW

ENGLAND

specialists, and others who
manage software projects.
Topics will include thé metrics of project management,
new methods of software
measurement, and the science
of software estimation.
The seminar, called Software Measurement and Estimation, will also deal with
what kinds of steps corporations have gone through in establishing software measurement programs, and the
danger signs that should warn
you when projects have a
high-risk factor.
The seminar will be held
at the Hyatt Regency in Cambridge, Massachusetts, on
March 28 and 29.
Price: $765.
Contact: Digital Consulting,
Inc., 6Windsor St., Andover,
MA 01810, (508) 470-3880.
Inquiry 1065.

opportunities.
Price: 1-year memberships:
$15 for individual; $25 for
family; $ 150 for corporate.
Contact: Karen Eisenstein,
Connecticut Computer Society, P.O. Box 17-032, West
Hartford, CT 06117, (203)
233-4141.
Inquiry 1066.

Getting Software
Out on Time

C

ompleting amajor software project is one
thing—getting it done on
time is quite another. Capers
Jones, founder of Software
Productivity Research, is conducting aseminar for software company vice presidents,
project managers, software
estimating and measurement

Important TIPS* for BYTE Subscribers:
Receive Product Information 10 Days Earlier!

•I] VII

THE SMALL SYMMS JOURNAL

11111

IDENTIFICATION CARD

le

John Sample
785432189

All you need is a touch-tone telephone and your subscriber I.D. number.
See instructions facing the Reader Service Index in the back
of this issue for outrageous time- saving opportunities!
*BYTE's Telephone Inquiry Processing Service
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Ste llarstaIs

Compare Computers Inc
Orders, Call Toll Free

Tech Support 8i. Information

1-800-888-2983
Mailing Address:

1-612-881-9197

9801 Dupont Ave So Suite 175 Bloomington, MN 55431

ORDER DESK & TECHNICAL SUPPORT OPEN: M- F 9a.m.-5p.m. CST

EVEREX

EVEREX

Model
1700C

Model
3000A

16MHZ-386

12MHZ-286

•64 KStatic RAM cache
•1 MB-10ONS Dram
•12 MB Floppy
•Hard drive
floppy controller

•1 MB 10ONS Dram
•12 MB Floppy
'Hard drive
floppy controllei

$1895.00

$1295.00

National On- site Warranty Service Available on ALL EVEREX Computers

EVEREX

LAPTOPS

Model
1800

NEC Multispeed
EL

1429.00

HD

2359.00

Toshiba

8MHZ-286

T-1000
" tram

T-1200F

•512 K RAM
•1.2 MB Floppy
•Hard drive
floppy controller

799.00
1595.00

T-1200FB

1789.00

T-1200H

2295.00

T-1200HB

2399.00

T-3100/20 ( 286)

$869.00

2995.00

T-3200 ( 286)

3795.00

T-5100 (386)

4829.00

ACCOUNTANT 101 KEYBOARD

Adiustible Solar
Powered Calculator

Eilarged Enter, Shift, Backspace Key

•Tactile/Click
Key Switch
•XT, AT and Novell
Compatible

d7

en«
fl

Ia a "
It 11, ill AIR Mae
1111.011011 ;
ear

Ctrl.
Capslock
Alternative

$89.00

,,12*-• '
a li
Si II X II

aeon *ekes
Cg faideat
abi

r

4111.1111#

On/Off Switchable For
Numeric Pad and Calculator

WE WELCOME EDUCATION AND CORPORATE ACCOUNTS
Circle 504 on Reader Service Cold (DEALERS: 505)
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TOSHIBA

LX- 800
not-mstr.

BUY EPSON.
•POWER•

PBEFORMANa W COMPATIORITY

KX-P1595
KX-P10911 model 2
KX-P1092
KX-P1592
KX-P1595
KX-1524
KX-P1124
New, New, New

UMW

•Full-leatured. 80 column dotpaper- handing versatility
matrix peeler for affordable
• Standard parallel interface for
performance ,r1 your home or
compatibility with virtually
office
any computer
•180 CPS in draft mode. 30
• Compatible with industry CPS in Near Letter Ouality
standard Epson and IBM .
mode
software codes
•Epson SelecType front control • One year limited warranty
panel offers quick. easy
selection of popular typestyles
•Choice of florean and Sans

$189

Serif NLO font styles
•Standard pull tractor and auto-

FX850,

FX1050,

0850, LC) 1050

L0500,

$699

ALL AT

KNOCKOUT PRICES!

(List $ 995)

EPSON Equity I+ and Equity II+

built— In floppy disk drive controller

640KB RAM memory expandable to 15 5 • Fully compatible with the IBM PC AT stan-

• Convenient front control panel
detachable

PRINTERS
CALL FOR PRICES!
FX-RS505
Image Scanner

LASER LAUNCH

• Built-in clock calendar with battery backup
• Remarkable.

Accessories- 30% off list

AT style

key-

Laser-Partner
KX-P4450

board
• One year limited warranty

Equity I+ List from N99_
Equity II+ List from

The HP DeskJet Printer
See laser quality
output for under $ 1000.

$

69 1
(LIST
$995)

ALSO AVAILABLE FX-RS506

dard

Built-in serial and parallel ports

$ 975
CALL
CALL
$ 3199
$ 3999
$4975

(List $ 1499)

Powerful 80286 dual speed 8 12 MHz • Three half- height mass storage slots plus

Six full-size expansion slots

T1000
T1200 F
T1200 H
T3100/20
T3200
T5100

With interface
and Cable

he Epson Equity ,. 11+ is a powerful personal computer featuring full compatibily with the IBM PCIAT• standard in a remarkably compact design.

MB

$4975

$995

Cash Rebates
microprocessor

$189
$339
$449
$495
$649
$379

Fax Partner
FX-BM89
Fax
Board

(
LIST $ 299)

matic single sheet loading for

X800,

PRO
CARE

2 YEAR
WARRANTY

Printer

LAPTOPE

LIST $ 2595

etee

CALL or DROP IN

$1495
(When purchased with
1MB Memory Board)

ASK ABOUT $ 100 TRADE-IN

Now Available „ ,
PANASONIC
FAX
Machines
UF150
UF250
UF460

$ 1125
$ 1525
CALL

NEW ENGLAND'S LARGEST COMPUTER WAREHOUSE SHOWROOM

203 SOUTHWEST CUTOFF
RT. 20 NORTHBORO
CALL TOLL FREE 800-553-1176
NATIONAL 800-447-1176 IN VT. 800-332-0342
(508) 393-7220 • 393-7147
APPLIED • PROGRESSIVE • ELECTRONICS • INC
%NE-6
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FAX (508) 393-3124

Open Monday to Friday 9a.m. to 8p.m.
Saturdays 10 a.m. to 4p.m.
Circle 503 on Reader Service Card

ganniusur

JASMINE
COMPUTER SYSTEMS
XT-1010T BY SAMSUNG

•MIN

•Small Footprint • Phoenix BIOS

1111111111 11111111111111111111111111

•8088-2 Turbo 4.77-10 MHz
•512k RAM Expandable To 640k

iiiiittlIVYYI/II
.› 4. i11

.

,

•

•1 360 Floppy drive w/Controller

I

......

•Parallel, Serial Port, Clock/Calendar

; ; ; ;
Aii "

'

.

•

. .

I
..

XT-SYSTEM

'‘..

I

$549.00

•4.77 / 10 MHz 0 Wait
•256K RAM up to 640K
•1-360K floppy drive
•Floppy controller
•Math co- processor slot
•150 Watt power supply (UL)
•101 Enhanced keyboard
•Lock/Led/Reset/turbo case
•Mono. monitor (tilt & swivel)
•Monochrome graphics adapter
•All Systems FCC Class B
approved

•MS-DOS 3.3/GWBasic • UL/CSA Approved
286-10 SYSTEM

$ 999.00

(Optional 12, 16, 20 MHz)
•6 / 10 MHz
•512K RAM up to 4MB
•1-1.2MB floppy drive
•Harddrive/Floppy controller
•Math co- processor slot
•200 Watt power supply (UL)
•101 Enhanced Keyboard
•Lock/Led/Reset/Turbo case
•Parallel, Serial Port, Clock/
Calendar
•All Systems FCC Class B
approved
•Mono. monitor (tilt & swivel)
•Monochrome graphics adapter

386-16 SYSTEM $ 1999.00
(Optional 20 MHz)
•8 / 16 MHz 0 Wait
•1,024K RAM up to 2,048K
•1-1.2MB floppy drive
•Harddrive/Floppy controller
•Math co- processor slot
•200 Watt power supply (UL)
•101 enhanced keyboard
•Lock/Led/Reset/Turbo case
•Parallel, Serial Port, Clock/Cal
•Monochrome graphics adapter
•All Systems FCC Class B
approved
•Mono. monitor (tilt & swivel)

286-12 SYSTEM $ 1099.00
XT-COMPLETE $645.00
•Complete with XT-SYSTEM Plus:
•256K RAM (Total 512K)
•Parallel, Serial, Game port,
Clock/Calendar
•All Systems FCC Class B
approved

SEAGATE HARD DRIVE INSTALLED ADD:
20 MB 65 MS (ST-225)
XT: $299.00
AT: $275.00
30 MB 65 MS (ST-238)
XT: $349.00
AT: $349.00
40 MB 39 MS (ST-251)
XT: $499.00
AT: $425.00

MONOCHROME TO CGA COLOR SYSTEM

ADD: $ 199.00

MONOCHROME TO EGA COLOR SYSTEM

ADD: $399.00

MANAGER SPECIAL
300 WATT 150 VA- HOUR UPS Battery back-up with surge & filter

S299.00

300 WATT 150VA-HOUR POWER CENTER with UPS surge & filter

$ 335.00

TAESUNG INDUSTRIES, INC.

Most items are ready for shipping within 24 hours. No
shipping charge added with cash prepayment. 3%
surcharge for visa and mastercard; 1year parts and labor
warranty; 24 hours turn around service; some areas on
site service available; 30 days refund policy; all machines
have been burned in 72 hours. Free software with any
purchase. Business hours 9:00-6:00, Mon.-Sat.
Circle 510 on Reader Service Card (DEALERS: 511)

1-800-848-1003
1-800-222-4160

(
Order Line)
(
Dealers)

JASMINE COMPUTER SYSTEMS
P.O. BOX 755 • 101 MAIN STREET
SALEM, NH 03079
(603) 893-3332
(617) 682-5953
JANUARY 1989 • BYTE
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Turn
DEC Computing
how ”
Into
DEC Computing
Know4low

You can't accept " no way, nohow" answers when it comes
to your Digital Equipment system. And you don't have to.
The DEC computing know-how you must have is right
here. Find it at DEXPO East 89.
Test the latest VAX*, MicroVAX*, and PDP-11* enhancements. Evaluate over 10,000 products for multi- vendor DEC
systems. Compare new technologies from 250 suppliers.
Explore The Apple- Digital Integration Center. It features
leading edge solutions from Apple and dozens of AppleDigital developers. Concurrent conference sessions explore
Apple- Digital issues and trends.
Develop strategies for the successful integration of VAX
architecture into business environments. DEXPO's "Corporate VAX" Conference features 50 practical sessions on all
aspects of VAX management.
Plus, build skills and productivity at Technical and
Training Seminars pro-

EXPO East 89

vided by ERI Training

Save time and money by
doing it all at one show.
Call for FREE V.I.P. tickets to the show (each a $ 20 value).
Plus, you'll get aFREE Preview of 100 products on exhibit
and acomplete Conference & Seminar schedule.
Organized by Expoconsul International, Inc.3 Independence Way, Princeton,N.J. 08540

The Complete DEC* Computing Exposition & Conference

•Registered trademark of Digital Equipment Corporation

DEXPO HOTLINE: 800-87-DEXPO

Passenger Shi
nTerminal • New York City • Feb. 8-10, 1989
(48th

55th Se

sat 12th Ave
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NEW

YORK

•

NEW

ENGLAND

Canaan, CT 06840, ( 800)
777-8439; in Connecticut,
(203) 966-3226.
Inquiry 1086.

Laser Printer
Does Graphics,
Text on Both Sides

W

ith Hewlett-Packard's
LaserJet IID printer,
you can print text on both
sides of apage at 7.4 pages per
minute in 300- by 300-dotper-inch resolution. The
printer comes with 14 internal fonts, an S2 font cartridge
that has 10 proportional
fonts, and 640K bytes of standard memory, expandable to
4megabytes.
The printer holds up to 200
sheets of paper in each of two
bins, and you can print documents so that you can bind
them on the left ( book-style)
or on the lop (calendar- style).
With an optional envelope
feeder, the LaserJet HD can
pull paper from both paper
trays and the envelope feeder,
resulting in presorted, readyto-mail documents. The envelope feeder holds up to 50
envelopes.
The LaserJet IID works
with the IBM PC, XT, AT,
PS/2s, and compatibles.
Price: $4295; $350 for the
optional envelope feeder.
Contact: Hewlett-Packard,
Inquiries, 19310 Pruneridge
Ave., Cupertino, CA 95014,
(800) 752-0900.
Inquiry 1084.

Send Your Child
to the Right School
he College Explorer is a
program that can help you
organize and rate prospective
colleges and universities. You
can use it to sort colleges on
the basis of enrollment size,
cost, acceptance rate, freshman test scores, and minimum
qualifying grade on the Advanced Placement exams.
You can also tailor the program to rate college features
such as majors, location, and
activities by level of impor%NE- 10

Alternative
to Dedicated SerialData Analyzers

S

LaserJet ¡ID can have up to 4megabytes of memory.

tance to the student before
you search its file of 2800 colleges and universities. Based
on your ratings, the program
will provide two lists: An A
list that contains those institutions that match all the desired features, and aB list that
contains schools that match
the necessary features.
The program's catalog of
college characteristics includes
financial aid and afreshman
class profile, including the
grade-point average, high
school class rank, and admission test scores. Other categories include degree level,
majors offered, location, enrollment size, housing, athletics, student activities, and religious affiliations.
Two versions are available:
One works with the Apple Hc,
Ile, and IIGS, and the other
works with the IBM PC, XT,
AT, and compatibles. The
Apple Ile requires an 80column extension card. The
IBM PC requires 256K bytes
of RAM and DOS 2.1 or
higher.
Price: $49.95.
Contact: The College Board,
45 Columbus Ave., New York,
NY, 10023, (212) 713-N00.
Inquiry 1085.
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Color Video System
for the Mac il

A

color video system from
Nutmeg Systems uses a
processor-luss design that lets
it display color faster and with
more clarity than other conventional video boards, the
company reports. The Nutmeg UltraView Video System
increases the data transfer
rate of the Mac II to avideo
card by using ablock transfer
method between cards on the
Mac's NuBus. The card can
also transfer via serial method.
The key to the system is
the Nutmeg 256 color video interface, a1-, 2-, 4-, or 8- bit
selectable interface card that
includes an expansion slot for
video memory and asecond
slot for video performance
peripherals.
The system is bundled with
a19-inch landscape monitor
from Mitsubishi Electric
Corp. that offers 72-dot-perinch resolution on a1024- by
768-pixel display, with a79Hz refresh rate for aflickerfree image.
Price: $5798; $3999 for the
monitor alone; $ 1799 for the
Nutmeg 256 interface.
Contact: Nutmeg Systems,
Inc., 25 South Ave., New

erialtest is asoftware
solution to monitoring and
troubleshooting problems in
serial-data communications.
The program lets you use
your PC- to- monitor communications between two devices
or on your local-area network.
Serialtest has two modes.
In monitor mode, you can
eavesdrop on one or both
sides of your data flow; in
source mode, you can send
data from one side of the communications link, sending
from your keyboard, from a
file, or from both simultaneously.
You can use the program
to observe data and control signal changes as they occur;
create and manage triggers that
control the monitoring and
capturing of the data; and
select device titles, parity,
word length, and stop bits. You
can view each byte in ASCII,
extended binary-coded decimal interchange code, hexadecimal, binary, octal, and
decimal form. Serialtest lets
you specify the size of the capture—you're limited only by
the amount of the system
RAM.
The program works with
the IBM PC, XT, AT, and
compatibles with one or two
serial I/O adapters, 300K bytes
of RAM, and DOS 2.0 or
higher. A hard disk drive is not
required.
Price: $495.
Contact: Advanced Computer Consulting, Inc., 700
Harris St., Suite 101, Charlottesville, VA, 22901, ( 800)
562-8378; in Virginia, (804)
977-4272.
Inquiry 1087.

Coin-1k Data Systems, Inc.
"Don't just settle for what other companies offer. Quality and
service are the real values in COMTEK Systems."
SPECIAL COMPLETE SYSTEM
MODEL 10-8088-1 SYSTEM
10 mhz Mother Board- 640K Ram
(1) 360K Floppy Drive
Mono Monitor- 84 Keyboard
Multi- I/O— Phoenix Bios
Parallel, Serial, Game Ports
Printer Panasonic 1080i
MS-DOS ver. 3.3
20 MB Hard Disk

$1295°°
$895 00

Model 10 8088-S

We also carry a complete line of
major brand computer
peripherals.
Custom configurations are our
specialty. On site servicing
available.
STANDARD A/T MODEL 10-80286-S

286-S
Configured to your specifications at a very reasonable
price, our A/T is built to suit
your every need.

SPECIFICATIONS
MOTHERBOARD:

80286 microprocessor key selectable normal now available with
Suntacs 80286 motherboard 6/12 MHz ( 8.0 mhz) and turbo ( 12.5
mhz) processing speeds, socketed for the 80287 math
coprocessor, eight expansion slots (2 eight bit-6 sixteen bit),
clock-cal, 1 meg. RAM included. Expands to 4 meg. Multi I/O
and Award Bios included.

POWER:

200 watt, switching power supply with leads for 4 devices.

DISKS:

(1) 1.2 meg, half height, dual sided— quad density floppy drive.
(1) 40 megabyte, half height, fixed disk drive. 40MS access
time.

CABINET:

Full size AT style drawer cabinet with corporate security lock
panel mounted reset switch, and status LEDs for turbo, power
and fixed disk.
Enhanced style, 101 keys with LEDs to indicate NUM locks and
CAPS lock status, separate cursor pad, numeric touch pad, top
mounted function keys.

YOUR PRICE

$1695.00
With CGA
EGA
VGA

$1995.00
$2295.00
$2495.00

MODEL IQ 80286-T
Tower System $1795
Available in 3 case styles

KEYBOARD:

DISPLAY SET:

Hi res, text and graphics, monochrome card ( Herc. compat.)
hi res, TTL amber monochrome monitor. 1 parallel port.

WARRANTY:

1 year on parts and labor limited depot warranty. 30 day money
back guarantee if not satisfied with our product, for any reason.

'OPTIONS AVAILABLE

386-S

STANDARD A/7 MODEL 10-80386-S

Powerful performer at a practical
price. The ultimate for any
business. Just in time for the
tax season. Perfect for any
accountant or business
application.

SPECIFICATIONS
MOTHERBOARD:

for the 80287 and 80387 math coprocessor, eight expansion
slots ( 3 eight bit, 4 sixteen bit, and 1 thirty-two bit), clockcal. 2 meg. RAM included, upgradeable to 16 meg.
Includes Phoenix Bios and Multi- I/0 card.

MODEL 10 80386-S
—THE SUPER WISE CHOICE!

POWER:

200 watt, switching power supply with leads for 4 devices.

DISKS:

(
1) 1.2 meg, half height, dual sided—quad density floppy drive
and 1.44 floppy.
(1) 80 megabyte, full height, fixed disk drive. Seagate.

$3295.00
with EGA mon.tor

CABINET:

$3495.00

Full size AT style drawer cabinet with corporate security
lock panel mounted reset switch, and status LEDs for turbo
power and fixed disk.

KEYBOARD:

Enhanced style, 101 keys with LEDs to indicate NUM lock
and CAPS lock status, separate cursor pad, numeric touch

$3295.00
EGA $3495.00
VGA $3695.00
Tower System $3495.00
CGA

pad. top mounted function keys.
DISPLAY UNIT:

Hi res, text and graphics, monochrome card ( Herc. compat.)
hi res, TTL amber monochrome monitor. 1 parallel port.

WARRANTY:

1year on parts and labor limited depot warranty. 30 day money
back guarantee if not satisfied with our product for any reason.

— as shown —
•COMZEK

80386 microprocessor, user selectable ( 4.77, 8.0 and 16.0
mhz) upgradeable to 20 mhz. Processing speeds, socketed

HAS DESIGNED THEIR POLICY TO BETTER
SERVE, HELP AND PROTECT THEIR CUSTOMERS

•COM-TEK MAKES SURE ALL THEIR CUSTOMERS GET • COM:1-EK'S FRIENDLY STAFF IS BETTER TRAINED TO
1st PRIORITY IN SALES—SERVICE—CUSTOMER
HELP AND SUPPORT YOU IN EVERY WAY POSSIBLE
RELATIONS
WITHOUT LEAVING YOU ON HOLD.

30 DAY MONEY BACK GUARANTEE FOR ANY REASON-1YEAR ON PARTS AND LABOR— LIMITED DEPOT WARRANTY

SYSTEMS • SYSTEM OPTIONS • NETWORKING
CALL FOR SPECIFICATIONS
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1-800 -942 -4255 Outside of N.H.
P.O. Box 221
Corner of 9 & 63, Chesterfield, N.H. 03443
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Tech Support Call: 603-363-8334
XT and AT are registered trademarks of International Business Machines.
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BRAND NEW LASER PRINTER
TONER CARTRIDGES
$79.95,,E,,a,GE
RECHARGES AS LOW AS - $49.95
WHY USE US ?

RECHARGE FACTS

PRINT QUALITY:

Our Recharged Cartridges print as
BLACK and SHARP as any new cartridge you can buy. If you
have experienced poor quality or service from others, try us.
We guarantee our product and service 100%.

1.

Using a recharged cartridge will not
invalidate the manufactures warranty.

2.

The print quality of our recharged cartridges
will match or exceed the print quality of a
new cartridge.

3.

Our recharged cartridges are as safe for
your printer or copier as a new cartridge.

4.

The life of your recharged Cartridge is
extended by reducing drum wear in two
ways.
First we add a High-Tech dry
lubricant to the wiper blade and drum
during reassembly. Then our cartridges
are then filled with a superior toner that
has been designed to reduce friction.

5.

RECHARGED CARTRIDGES COST LESS!

SAVINGS:

A recharge gives you 30 to 70% more copies
than a new cartridge, most cartridges can be recharged from
three to seven times and recharges cost up to 60% less.

OUR PROCESS:

Each cartridge goes through our
complete remanufacturing process which includes testing on
our printers, disassembly, cleaning, inspection of all parts for
wear and replacing worn parts where possible. We then seal
the cartridge in a light proof bag to protect its freshness.

GUARANTEE:

Satisfying customers with aquality product
is what we're about. We feel so sure that you will be as
enthused with our product as we are that we confidently extend
a100% Satisfaction Guarantee of free replacement or full refund.

SHIPPING: We offer FREE PICKUP AND DEUVERY in
many Massachusetts and New Hampshire locations. For other
areas all prices include free return shipping by U.P.S. for any
continental United States location.

CHECK YOUR SAVINGS !!!

CHECK OUR PRICES !!!

RETAIL
NEW

CARTRIDGE
Cartridge Cost

NEW AND RECHARGED CARTRIDGES
For H.P., Apple, Cannon, QMS, and others.
EP-S Long Life Graphic Black Recharge $59.95
EP or EP-S Long Life Black Recharge $49.95
EP or EP-S Color Blue or Brown Recharge $69.95
New EP or EP-S Cartridges w/o trade

$89.95

New EP or EP-S Cartridge w/trade79.95

$

Canon PC Copier Recharges

$49.95

New Toner Kit for Ricoh 4080 (
2 refills)

$69.95

New Toner Kit for Ricoh 6000 ( 1refill)

$39.95

New Toner Kit Xerox 2700 Printer (
4refills)

$59.95

$124.95

Estimated Copies
Per Cartridge

3000

Cents per Copy

$.042

Annual cost at
3000 copies per
month
Annual sayings
at 3000 copies
per month

$79.95

$0.00

$540.00

$49.95

4500
$.011

$396.00

$ 1116.00

1-800-842-8030
(
603) 749-5200

PRECISION RECHARGE
251 LONGHILL ROAD,

CARTRIDGE
RECHARGE

3000
$. 027

$1512.00 $972.00

TO ORDER CALL:
IN NEW HAMPSHIRE
=

OUR COST
NEW

Oa

DOVER, NH 03820

Precumn Recharge u awholly owned dnnmon of Carlule Computer Recychng Corp.

CANON PC COPIERS

RECHARGE $49.95

Prices Subject to Change Without Notice
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NO ADDED CHARGE ON CREDIT CARDS

FOR COMPUTER & ACCESSORIES

CALL TOLL FREE: 1-800-882-2802

CE_VECUTIVE
FF

FOR FAX, TYPEWRITERS & DICTATION EQUIPT.

CALL TOLL FREE: 1-800-223-7323

cHrend

IN N.Y. STATE CALL: 1-212-947-5290

PHOTO eg SUPPLY CORP.

HOURS: Mon. Tru. Thurs. 9AM Till 6PM, Fri. 9AM Till 1:30PM, Sun. 9:30AM Till 5PM, Closed On Sat.

PRINTERS

DESKTOPS

LAPTOPS

collyma

TOSHIBA
IN STORE SPECIALS
CALL for LOWEST PRICE

1
7kt=g!.ffl

T-1000

Aceee
512K, 1-720K Disk Drive,
Supertwist LCD Display.
Weighs lust 6.4 lbs.

DESKPRO 286, 12MHz, 1-1.2 Floppy Drive,
Seagate 40MB Hard Drive ( 40ms)2065.00
NEW! COMPAQ 386/20E w/40MB Hard
Drive
4789.00
NEW! COMPAQ 386S w/40MB H.D.3745.00
NEW? COMPAQ SLT/286 Portable w/20MB
Hard Drive
Low Price

CALL
CALL
CALL
CALL
CALL
CALL

AST,
114540601

III

INC. M.

ZENITH Supersport 286 Model 20 w/20MB
Hard Drive
3149.90
ZENITH 286 w/40MB Hard Drive .CALL

AST PREMIUM 286

DATA VUE

10 MHz, 512K, 12 Floppy Drive,
Seagate 40MB Hard Drive (40ms)

DATAVUE SPARK, 640K, 2- Drives, 1200
Baud Modem
1099.95

SHARP

SHARP PC-4501, 7.16MHz, 1-720K Drive,
Supertwist Display
459.90
HOLMES 2400 Modem I/SHARP PC-4501 &
PC-4502
CALL

1719.90

FAX MACHINES

TYPEWRITERS
& Word Processors

IN STOCK
IN STOCK
FO 300
FO 550
F0-800

CALL
CALL
CALL

CANON FaxPhones
FaxPhone 8
FaxPhone 20
FaxPhone 25
FAX 230
CALL

699.90
979.90
1599.90
CALL

FAX350

SMITH CORONA

PWP-60
469.90
PWP-40 IN STOCK PWP-80 IN STOCK
NEW! PWP-100
IN STOCK
XL- 1000 Typewriter....Spoclal 1/9.90
XL-2500
CALL XD- 5500
CALL
XD- 7500 .... CALL XD-9500... CALL

RICOH
FAX- 10E.
FAX-60E

CALL
CALL

FAX-20E
FAX- 70E

CALL
CALL

669.90

M-1600

783.90

PANASONIC
KX-F

100

CALL

KX-F

120

CALL

TOSHIBA
3300
1039.90
Model 30100

3700 .

XXW 1500 Word Processor IN STOCK
KX-R 320
CALL KX-R 330
CALL
KX-R 340203.90 KX-R 350 236.90

BROTHER
IN STOCK

BROTHER
FAX 60 w/Answering Machine IN STOCK

FAX PAPER
81
2
/
x98
49.95
81
/ x328'
2
FAX Cleaning Kit..

81
2 "x164'
/

59.90
74.95
29.95

CALL
CALL
CALL
CALL

NEC P5200..
NEC P5300

528.95
687.00

H.P. Laserjet II
H.P. Deskjet
STAR NX-1000...
APPLE Imagewriter II

CALL
CALL
169.95
439.00

Dictation Equipt.

L-200
137.90
S-911
CALL
T-1010 Transcriber .
S-804
CALL
T2000.
CALL

S-907
S-930

35.90
CALL
CALL
CALL
CALL

S-810
T-2020

PANASONIC
RN- 15
RN-89
RN- 115
RR-900
RR-980

CALL
CALL
CALL
CALL

TAC6100
TAC2550
TAC5200
TAC4100 .
TAC8000A
TAC8700 .
TAC9100.

CALL

RN-36
RN- 105
RN- 125
RR-970

CALL
CALL
CALL
CALL
CALL

229.90
227.90
227.90
239.90
239.90

TRC-5680

79.90
149.90
TRC-5020
179.90
TAC4141
178.90
TRC-8010A . 165.90
TAC8070 . 185.90
TRC-9010
199.90

SONY

1329.90
959.90

SANYO
Model 515H

TOSHIBA
TOSHIBA 321SL
NEW! TOSHIBA 321SL Color
TOSHIBA 341SL
TOSHIBA 351 SX

SANYO

MURATA
M.1200

179.00
288.00
529.00
769.00
349.95
499.95
959.00

SOFTWARE

XV Write w/AI A Carte
215.95
ASK SAM
159.95
XEROX Ventura Publisher 2.0 Low Price
ORACLE f/LOTUS
119.95
NEW! King Ouest 4
29.00
PROCOM Plus
39.95
MICROSOFT Excel 2.1
289.00
FORMWORK w/Fill & File
79.00
PFS First Publisher
69.00
Mavis Beacon Teaches Typing
29.99
NOTA BENE 3.0
248.50
LUCID 3D
67.99
0 & A
189.00
INTUIT Quicken
31.95
MANAGING Your Money
115.95
TOBIAS PC/Tax Cut
CALL
BITSTREAM Fonts
Call
NEW! Microsoft Flight Simulator
32.95
DAC Easy Accounting 3.0
57.00
CHIPSOFT Turbo Tax
CALL
XTREE Pro
64.00
SPINRITE
48.99
Fastrax
28.95

COPIERS
Canon
(«Few

OLYMPUS Pearicorder

SHARP
CALL
CALL
CALL

LX-800
LQ-500.
LO-850
LO- 1050
FX-850
FX-1050
LO-2550

PRINTER SALE!

COMPATIBLES

Diconix Portable Printer .. 304.90

DICONIX

EPSON
EPSON
EPSON
EPSON
EPSON
EPSON
EPSON

NEC

AST 386 20 MHz, 1MB Ram, 1.2 Floppy
Drive, 40MB Hard Drive ( 28ms) 3039.90
IBM-XT Compatible, 1-360 Floppy Drive,
1-30MB Hard Drive
757.00
IBM-AT Compatible, 512K, 1.2 Floppy Drive.
Seagate 40MB Hard Drive (40ms)1247.00

F0-220
F0-420
F0-700

174.95
154.00

EPSON

ZENITH

UF 150
UF 250

309.00
PANASONIC 10911
PANASONIC 10801

CALL
TOSHIBA T- 1200F
TOSHIBA T-1200FB
TOSHIBA T-1200HB
NEW! TOSHIBA T-3100E
TOSHIBA T-3200
TOSHIBA T-5100

24 Pin. Narrow Carriage
192 CPS Draft, 63 CPS NLO,
Tractor Feed Included

Logitech Hi- Res Mouse
89.95
Logitech Clear Mouse
99.00
NEW? Logitech Scanman
185.00
PARADISE VGA Professional 399.95
NEW! PARADISE Plus 16
299.90
NEW! Microsoft Mach 20
309.00
MICROSOFT Mouse..
99.95
ZENITH Perfect Monitor . 609.00
NEC Multisync Monitor
CALL
PRINCETON Ultrasync
529.00
PLUS 20MB Card
519.95
TOSHIBA 31
/ " Drive w/Kit
2
89.00
INTEL 80387-20 MHz
629.00

WP-55 Word Processor
IN STOCK•
NEWIWP-490 " OPUS"
CALL
AX-26
CALL AX- 28
CALL
•Free Spreadsheet Program w/Purchase of
WP- 55 Word Processor

M- 100B
M- 750V
BM- 12
BM-560
BM- 75
BM-815T

CALL
CALL
CALL
CALL
CALL
CALL

M-140
TCM-5000EV
BM- 17
BI-500
BM-80
BM-820

CALL
CALL
CALL
CALL
CALL
CALL

NORELCO
585
505
2505

89.90
299.90
259.90

590
510
MC-4000

119.90
374.90
349.90

PC-3
369.90 PC-5
PC5L Legal Size
NEW? PC-6
NEW? PC-6RE
PC-7 Zoom Copier
Black Cartridges
8Y2x11 Paper ( 5000 sheets)

489.90
589.90
CALL
CALL
999.90
79.95
49.50

Special
4 Black Cartridges

299.90

TELEPHONES

FEATURE PHONES
KX-T 2322 w/Automatic Dialing
30.90
10(-T 2335 w/28 station Dialer
32.90
10C-T 2342 w/Speakerphone
36.90
KX-T
2355
Auto
Station
Dialer
w/Speakerphone
40.90
XXT 2365 LCD w/Speakerphone 59.90
MULTI-LINE PHONES
XXT 3122 w/3-Way Conference
56.90
XXT 3142 w/Speakerphone
67.90
10GT 3145 Speaker w/48 Station Dialer71.90
XXT 3155 LCD w/Speakerphone CALL
XXT3170 3- Line
CALL
Answering Machines Specials
XXT 1412. . CALL XXT 1418. . CALL
XXT 1423. . CALL XXT 1424 69.90
XXT 1427 LCD ye/Time Announce .96.90
XXT 1622 .. CALL XXT 1720 CALL

VISA, MASTERCARD, AMERICAN EXPRESS, OPTIMA & DISCOVER CARDS ACCEPTED
OUR GUARANTEE: Defective goods will be replaced or repaired if returned within 10 Days in original packing, mint condition, blank warranty card detailed letter of explanahon & copy of invoice No return privIlege on software
ir found defective. We will advise customer how to consult manufacturer for warrantee service For Customer Service: Please Call ( 212) 947-5295 Not Responsible for typographical errors We reserve the right to lima quantities
TO ORDER by MAIL: Please send money order or certified check for UPS shipment on most items. Personal check delays your order by 15 days
Shipping & Handling: Handling Charge, 2% plus 595

Shipping Charge 065 per lb

Estimate minimum shipping 5 95 Total charge at time of order

INQUIRE about NEXT DAY AIR or 2nd DAY AIR Shipment

Shipping & Handling charges are not refundable

N Y State Residents add TAX

MAIL ORDER: Dept BY,120 West 31st Street, N.Y.,N.Y. 10001 (Tel. 1-212-947-5290)
MANHATTAN STORE: 120 West 31st. Street, N.Y.,N.Y. 10001 (Tel. 1-212-564-3592)

PHOTO tt SUPPLY CORP.

SCARSDALE, NY STORE: 455 Central Ave. ( Scarsdale Plaza) SCARSDALE,N.Y. 10538 ( Tel. 1-914-723-1331)
N 1' C Con,umer AtIda, Ifcen,i , Numner 8001q3

REGIONAL

WHAT'S NEW
METRO

NEW

Host Adapter
for the IBM PC AT
Domain Corporal— tion's TMC-881 is amassstorage small-computer-system-interface (SCSI) controller
that supports up to six drives
on the IBM PC AT or compatibles. The product includes afull-length board and
software drivers for DOS,
Novell, and Xenix.
Acording to Future Domain, the board's driver for
Novell Advanced NetWare
286 version 2.1 provides you
with twice the throughput of
conventional AT controllers
and includes overlapped I/O
between multiple drives.
The TMC-881 supports
most SCSI-based disk drives,
tape drives, optical disks,
and CD-ROM players.
Price: $355.
Contact: Future Domain
Corp., 1582 Parkway Loop,
Tustin, CA 92680, (714)
259-0400.
Inquiry 1063.

Create 3-D Graphs
in FoxBase Plus
ox Software has released
agraphics development
software package that can
create two- and threedimensional business and
scientific graphs with FoxBase
data files. The program can
also create what Fox calls
four-dimensional graphs, a
form of stacked three-dimensional graph that displays
four parameters.
FoxGraph's data management system can support up to
16,000 pages, rows, and columns. You can create plots of
up to 36 by 48 inches on most
plotters and Presentation Technologies' Image slide maker.
The program can also create

%NE- 14
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Running MS-DOS
on Your Macintosh

#

41111***4

NEW

#

P

erfecTEK's MS-DOS
I— coprocessor board for the
Macintosh II lets you run
MS-DOS software on your
Macintosh and attach peripherals for both operating systems on one machine, the
company reports.
The TMC-881 is designed for IBM PC ATs and compatibles.
Based on the Intel 80286
processor and running at 10
MHz, the Mac/DOS II board
IMG (image) files for Venmanager, and asource code
provides IBM-compatible partura Publisher and Tag Image
formatter.
allel and serial ports; MacinFile Format files. The proThe Object Screen Generatosh font, style, and size selecgram works with ahost of
tor lets you create any freetion in DOS applications; and
laser printers and supports
form screen, generate code
WYSIWYG printing from
PostScript output devices.
for the screen, and modify it at
DOS applications on the
FoxGraph works with
alater date, the company reImagewriter and LaserWriter
FoxBase Plus 2.10, FoxBase
ports. You can use the Library
series of printers. The board
Plus/386, and FoxBase Plus/
Manager with QBTools,
can also provide 1megabyte
LAN. FoxBase Plus 2.10
Quickl3ASIC 4.0, and Bascom
of expansion memory when
works on the IBM PC, XT,
6.0. The manager is designed
you're not using it to run
AT, PS/2s, and compatibles
to manage object files as they
MS-DOS applications.
and requires DOS 2.0 or
are switched in and out of liThe Mac/DOS II hardware
higher with FoxBase Plus 2.10,
braries. When it creates aLIB
consists of a32-bit board that
and DOS 3.1 or higher in the
file, the manager automatifits into asingle Macintosh II
80386 and LAN versions. Foxcally resolves all external calls
slot. It has asocket for an opBase Plus/386 requires 2
for you. An Include manager
tional 80287 math copromegabytes of extended memcan build files that include
cessor. Included with the packory and amath coprocessor.
only the mutines that are speage are file transfer utilities
FoxGraph supports CGA,
cific to aprogram.
and acable that you can use to
EGA, VGA, and Hercules
Routines in the program
directly transfer files from
monochrome boards and reinclude B-tree indexing, spoolthe PC to the Mac without buyquires 640K bytes of RAM.
er control, screen and wining an external 5%-inch
A hard disk drive is required.
dow management, input roufloppy disk drive for the MacPrice: $295.
tines, pull-down menus,
intosh H. An MS-DOS hard
Contact: Fox Software, Inc.,
dialog boxes, scroll and list
disk drive can be emulated on
118 West South Boundary,
boxes, mouse control, lowany Macintosh-compatible
Perrysburg, OH 43551, (419)
level file access, sorting,
hard disk drive. You can select
874-0162.
searching, keyboard status,
the size of the virtual disk
Inquiry 1062.
bit manipulation, and more.
drive from 1megabyte to 32
The program works on the
megabytes.
IBM PC, XT, AT, PS/2s, and
The board and software recompatibles with DOS 3.0 or
quire aMacintosh II running
Routines for
higher and 512K bytes of
System 4.0 and Finder 5.4
QuickBASIC
RAM.
with 1megabyte of memory.
Programmers
Price: $89.95.
To run MultiFinder 1.0 efContact: Project X Software
fectively, 2megabytes are
ohelp prevent QuickDevelopment, Inc., 1257
required, the company reBASIC programmers from
Marlyn Rd., Philadelphia,
ports. The package supports
reinventing the wheel, ProjPA 19151, (800) 678-2112;
MS-DOS 3.2 or higher.
ect X Software Development
in Pennsylvania, (215)
Price: $ 1495.
has released more than 350
922-2557.
Contact: PerfecTEK Corp.,
routines and several add-on
Inquiry 1059.
1455 McCarthy Blvd.,
programs, including an obMilpitas, CA 95035, (408)
ject screen generator, alibrary
263-7757.
Inquiry 1061.
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Competence.
At CRC we think competence
is worth pursuing.
There was atime — not so long ago — when
anyone could configure aPC out of IBMstandard components and off-the- shelf
software and call himself asystems integrator.
That time is gone.
To make a25-MHz 80386 system or ahighperformance network actually work you need
know-how — hardware know-how, software
know-how, system know-how, and application
know-how. Know-how acquired through
hands-on experience — not out of acatalog.
In short, competence.
You also need to listen to what your customer
wants and needs, and adapt the manufacturers'
"standard" products to fit those needs. Which
we do. Every day.
We use only certified, quality components,
like ALR computers, Novell Netware,
Thomas-Conrad Arcnet cards... and we make
sure they all work
together as asystem
before they leave our
shop — because it's
your business on the
line.
Why not call CRC now?
Find out how refreshing
competence can be.

COMPUTER

Computer Resource Center Inc.
209 Broadway Methuen, MA 01844
Circle 506 on Reader Service Card

(508) 689-9795
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UNDER-WARE ELECTRONICS
JUST IN!

SMITH•CORONA

UNDER- PRICED HARD- WARE

GREEN COMPOSITE
MONITORS.

&

UNDER- PRICED SOFT- WARE

$44.00
REM ANUP ACTUR ED
FULL WARRANTY

IN BUSINESS FOR OVER TWELVE YEARS

SAVE MORE! DESIGN YOUR OWN SYSTEM
I

FREE
DOS 3.1
W/ GW BASIC

TT XTRA

XP
SYSTEMS
XT- 286 SYSTEM

AS LOW AS

80286 PROCESSOR, 4.77/6.0 MHZ
512K RAM, SERIAL AND PARALLEL,
FLOPPY DRIVE CONTROLLER,

WITH Pt RCIIA SE

START

$499.00

I
WITHOUT
VIDEO AND

DRIVE

•
MONO
MONITOR

I PRINTER

& CARD

CHOICE

NO DRIVES

$579.00

$799.00 $879.00

360K FLOPPY
& 30 MB HD

$899.00

& 40 MR HD

COLOR

•
COLOR
MONITOR,

MONO

MONITOR,
CARD &

MONITOR
& CARD

CARD &
DIABLO 630

DIABLO 630
PRINTER

PRINTER

$679.00
$979.00

$879.00

$979.00

$1179.00 $1279.00

$979.00 $1079.00 $1279.00 $1379.00

$1099.00 $1179.00 $1279.00 $1479.00
$1579.00

TO CHOOSE THE CONFIGURATION YOU WANT, SIMPLY LINE UP YOUR CHOICE OF DRIVES WITH YOUR
CIIOICE OF MONITOR AND PRINTER.
• BEST VALUES

DIABLO
630 ECS/API
40 CPS DAISYWHEEL PRINTER

$349.00
ORIGINAL LIST: $2,295.00

(API/IBM CABLE FREE)
• • • • • • • •

TRACTOR FEED
FOR DIABLO 630

$89.00

QUANTITIES LIMITED.

ALL MERCHANDISE

AVAILABLE ON A FIRST COME, FIRST SERVE
BASIS. ALL MERCHANDISE GUARANTEED. 15
DAY RETURN PRIVILEGE WMI RMA. RESTOCICING CHARGE ON RETURNS. NO
SURCHARGE FOR MC, VISA, OR DISCOVER.
CARD. COD ORDERS ACCEPTED WM1 CASI!
OR CASHIERS CHECK.

%NE- 16

DOS 3.2, POP-UP SOFTWARE.
NI- CAD BATTERY PAK &
A C ADAPTER INCLUDED.

$1,199• 00
ORit,INAL LIST: $2,495.00

$499.00

360K FLOPPY
& 20 MB HD

360K FLOPPY

PARALLEL & SERIAL PORTS,
RGB MONITOR PORT,
BACKLIT SCREEN.

ORIGINAL LIST $1,9515.00

CHOICE

4.77/9.54 MHZ, 640K RAM,
DUAL 720K DISK DRIVES,

FLECTRO-LUMINFSCENT

KEYBOARD, USER GUIDE.
PERIPHERAL

MULTISPEED-EL

UP TO

82 % OFF!!

THOMSON
COLOR

MONITORS
LIST

OUR PRICE

14" COMPOSITE .$595.00 $99.00
14" RGBI CGA
$499.00 $ 199.00
MONOCHROME
12" GREEN TTL $ 199.00 $69.00
12" GREEN COMP $ 134.00 $49.00
12" AMBER COMP $ 169.00 $59.00
FULL FACTORY WARRANTY
FACTORY

REFURBISHED

800-442-1408
IN KS 316-942-9797

FAX 316-942-9816
UNDER- WARE
ELECTRONICS
1970 S. WEST ST. #365
WICHITA, KS 67213

PLUS

FREE CARRYING CASE
DELUXE SEMI- RIGID, BLACK CASE
WITH SHOULDER STRAP
$129 RETAIL... FREE WITH PURCHASE

PROCORP

MOUSE

WI DR. HALO m
ONLY

$ 59.00

DATAPRODUCTS

8072

400 CPS DOT-MATRIX PRINTER,

100 CPS LETTER- QUALITY,
18- WIRE HEAD, WIDE CARRIAGE,
COLOR PRINT OPTION,
BUILT-IN TRACTOR FEED,
1YEAR WARRANTY.

$599.00

ORIGINAL LIST: 52,099 00

CANON
LASER
MODEL

PRINTER
LBP-8A1

8PAGE PER MINUTE,
CANON CX ENGINE

$899.00
ORIGINAL

LIST: $3,000.00

1,000 PLUS ITEMS IN STOCK.
PRINTERS, sovnvAR E, DRIVES, ETC.
ALL UNDER- PRICED
CALL AND TELL US WHAT YOU NEED
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SHORT TAKES
BYTE editors' hands-on views of new products
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Modeling the Physical World with Blocks

O

ne of the most powerful
capabilities of the computer is simulating physical
processes and conditions. By
simulating aprocess or design
on acomputer, designers and
engineers can save the time
and expense of building and
testing physical prototypes.
Business and financial analysts can also use simulation
programs to model problems.
Extend, from a company
called Imagine That!, is a
powerful simulation program
for the Macintosh that uses
block diagrams to model physical systems. Each block in the
simulation represents part of
the physical process, and each
is connected to other blocks
with inputs and outputs that
represent the physical conditions of the system.
To simulate ahome-heating
system, for example, you
would have blocks representing the furnace, the walls, the
roof, the thermostat, and inside and outside temperatures.
Variables might include the
thickness of the roof or wall
insulation and the heat output
of the furnace. By varying
such system parameters, you
can run avariety of " heating
tests" to see how much time
and energy are required to
heat the house under various

language" for writing scripts
environmental conditions.
that define the function of
The independent variables
each block. ModL is aC-like
(like temperature and energy)
tested in the simulation are
language that includes alarge
library of mathematical funcplotted as afunction of time.
tions and operators for definExtend is acomplete system
ing block equations and plotter
for developing simulation
functions. The language has
block diagrams. You start
queuing and delay line funcwith ablank worksheet and
tions, fast Fourier transforms,
build blocks and connections
integration, random- number
using the design tools. You can
generation, financial and staset up dialog boxes and help
tistical functions, and aset of
files for blocks that require
user input for modifying the
power and trigonometric
functions. ModL supports
parameters of the simulation.
real, integer, and string data
The blocks ultimately connect
types, as well as fixed and dyto aplotter block, which can
namic arrays of up to five
have up to four inputs. When
dimensions.
you run the simulation, the inModL includes system mesputs are plotted on the screen.
sages that are sent to blocks
Atable at the bottom of the plot
during the simulation. For exlets you read the plot values at
any time simply by moving a ample, a system message
might be " ON CHECKvertical pointer to the approDATA," which tells the block
priate time on the plot.
to validate its data. Extend
The heart of the system is its
also has aset of system vanModL " simulation scripting
THE FACTS
Extend 1.05
$495
Imagine That!
7109 Via Carmela
San Jose, CA 95139
(408) 365-0305
Inquiry 1015.

Requirements:
Mac Plus, SE, or II
with ahard disk drive or
two floppy disk drives;
System 4.2 and Finder
6.0 or higher.

ables, like " DeltaTime," so
that the block equations can
dynamically change their
values over time.
You can save blocks in libraries for using repeatedly in
other simulations. Extend
comes with acollection of
blocks for electronics and digital simulation. Some of these
provided blocks have several
hundred lines of code. The
company is also working on libraries for other disciplines,
like mechanical engineering.
Creating working simulations of real physical processes
is not atrivial exercise, and it
requires knowledge of the
physical process you're simulating. If it's an electrical circuit, for example, you have to
know the equations that represent the behavior of the circuit.
Extend is a powerful system, and it is not easy to learn.
The tutorial is brief and provides little guidance in writing
block scripts. The 216-page
user's manual is comprehensive. You can study the example simulations to see how the
system works.
One comparable IBM PC
program, Tutsim, uses block
diagrams. However, rather
than providing acomplete programming language like Extend's ModL, Tutsim provides
alarge library of programmable blocks. Other than plotting, Tutsim does not have the
graphics capabilities inherent
in aMacintosh package. With
Extend, you can not only plot
the simulation, you can also
build the model visually with
the block design tools.
At the time of this writing,
Imagine That! said it would
soon release version 1.1 of the
software. The new version
will allow file and serial port
I/O, so that you can hook up
Extend to laboratory equipment or use external data files.
—Nick Baran
continued
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With Tape,
Backing Up's
Not Hard to Do

C

her's Law of Exercise
can be adapted to backing up hard disks. If we don't
back up our hard disks at least
once aweek, we feel the way
Cher does if she doesn't exercise every day: guilty. We
know the crash is coming, and
we know we have to prepare by
storing copies of all those files
in a safe place. Still, doing
backups is like doing pushups: drudgery.
The Irwin Model 5080
tape system for the Macintosh
not only makes backups painless, but it puts 80 megabytes
of data into a 1
/4
inch DC2000-style tape cartridge. Irwin's AccuTrack minicartridges (they look like squat
audiocassettes) come preformatted, so you can pop them
right in and write away, which
in itself is good reason to use
these tapes.
Although the Model 5080
employs aproprietary recording format, that might be afair
price to pay for the single user,
considering that formatting a
cartridge can take as long as
half an hour with some systems. Irwin claims its tapes
are highly reliable because of
servo signals embedded along
each tape track; these signals
keep the read/write head accurately centered over the track
it's looking at.
Hooking the subsystem to
the Mac is simple, as long as
you have the right cable. The
tape box plugs into the Mac's
small-computer-system-interface (SCSI) port or into another peripheral, like an external hard disk drive. If you want
to hook it up directly to the
Mac, you need acable with a
25-pin connector on one end
and a50-pin connector on the
other end. Before you even unpack the Model 5080, go buy
one of these MCAB25 cables,
because Irwin doesn't provide
one.
But, oddly enough, the
company does provide acable
98
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THE FACTS

Irwin Model 5080
$1695
Requirements:
Mac with at least 1
megabyte of RAM, at
least 128K bytes of ROM,
aSCSI port, and a25pin/50-pin SCSI cable
(50-pin/50-pin cable
for daisy chaining with
other peripherals).

with a50-pin connector on
each end. This cable is fine for
stringing the tape system to
another SCSI peripheral, but
I'd bet most users will want to
hook it directly to the Mac.
Besides making the connection, the only other thing you
have to do is set the address selection, done by turning alittle
dial.
Making abackup is about as
easy as it can be. Irwin's EzTape Iconographic program,
which runs under Finder and
MultiFinder, is refreshingly
stripped down and straightforward. It makes for a stymie- free trip through the
backup process. Our unit
came without a manual, but
that turned out to be no problem because the software is so
clear. You just click on afew
menu choices to specify what
kind of backup you want to do
(or mark the files you want to
back up) and get the process
going. Irwin has an update to

Irwin Magnetic
Systems, Inc.
2101 Commonwealth
Blvd.
Ann Arbor, MI 48105
(313) 996-3300
Inquiry 1016.

EzTape Iconographic that lets
you set up automated backups,
but we couldn't get that update
in time for this report.
Itimed some random backups and found that the Model
5080 is acceptably quick, es-

pecially compared to some
other tape drives. It took afast
5minutes to copy and verify
10 megabytes from aMac H
40-megabyte hard disk.
Wanting to see the drive
handle individual files, Ihad it
back up some PageMaker documents. It took about 21
/ min2
utes to copy a264K-byte file to
tape, update the tape directory, update the tape header,
and verify the data. Restoring
such afile to the hard disk took
about 45 seconds. Most users
in the real world will be doing
global backups about once a
week, so that's the speed
that's most important, and on
that count, the Model 5080
will be acceptable to all but
speed freaks.
If you're looking for asecondary storage device that
makes backups painless, the
creatively named Irwin Model
5080 tape system is adefinite
must to check out. And there's
something nice about being
able to pack 80 megabytes of
data on atiny tape (that costs
about $30). My only beef is
with the folks at Irwin who decided not to throw the appropriate SCSI cable into the box.
They format the tapes, and
they make the software easy to
use; but they also make their
customers go out and buy a
cable before they can find out
just how nice the tape drive is.
—D. Barker

Jumbo Works for Peanuts

B

ehonest now. When's the
last time you backed up
the data on your hard disk? If
you're like over 90 percent of
microcomputer users, you seldom (if ever) do. And it will
take acatastrophic disk crash
to shame you into it.
No matter how easy today's
backup programs are to use,
it's still aroyal pain to sit there
and swap floppy disks, especially with large-capacity hard
disk drives. Tape backup
units, which pack 40 or more
megabytes onto a single cartridge, are far and away the

easiest way to back up data.
But they've been expensive,
averaging in the $600 to $700
range in the IBM PC-compatible world.
Colorado Memory Systems
has decided to do something
about that expense with atape
backup unit it has aptly named
Jumbo. When compared with
its competitors, Jumbo's $399
list price is peanuts. Colorado
Memory Systems developed
the QIC-60 tape drive, which
became an industry standard
when Tecmar licensed it and
continued

Microprocessor Family

Embedded systems designers have already used

CrossCode Cin over 291 different applicalions.

CrossCode C has twelve important
features to help you program your
68000-based ROMable applications
It's the one 68000 C compiler that's
tailor-made for embedded systems development
e

rossCode C is designed specifically
to help you write ROMable code for
all members of the Motorola 68000
family. It comes with these twelve special
features to help you get your code into
ROM:
1. A 100% ROMable Compiler:
CrossCode C splits its 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 assembly language code with your C language
source code embedded as comments, so
you can see each statement's compiled
output.
4. Optimized Code: CrossCode C uses
minimum required precision when evaluating expressions. It also "folds" constants at compilation time, converts
multiplications to shifts when possible,
and eliminates superfluous branches.
5. Custom Optimization: You can optimize compiler output for your application because you control the sizes of C
types, including pointers, floats, and all
integral types.

6. Register Optimization: Ten registers are reserved for your register variables, and there's an option to automatically declare all stack variables as
register, so you can instantly optimize
programs that were written without
registers in mind.
7. C Library Source: An extensive C
library containing over 47 C functions is
provided in source form.
8. No Limitations: No matter how large
your program is, CrossCode C will compile it. There are no limits on the number
of symbols in your program, the size of
your input file, or the size of aC function.
9. 68020 Support: If you're using the
68020, CrossCode C will use its extra instructions and addressing modes.
10. Floating Point Support: If you're
using the 68881, the compiler performs
floating point operations through the
coprocessor, and floating point register
variables are stored in 68881 registers.
11. Position Independence: Both position independent code and data can be
generated if needed.
12. ANSI Standards: CressCode 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 atool to help you prepare
your object code for transmission to
PROM programmers and emulators. And
there's another special tool that gives you
symbolic debugging support by helping
you to prepare symbol tables for virtually
all types of emulators.
CrossCode C is available under MSDOS for just $ 1595. and it runs on all IBM
PCs and compatibles (640K memory and
hard disk are required). Also available
under UNIX & XENIX.
CALL TODAY for more information:

1-800-448-7733
task for extension 2003)

Inside Illinois or outside the United
States, please dial

PHONE: 1-312-971-8170
FAX: 1-312-971-8513
SOFTWARE DEVELOPMENT SYSTEMS, INC.
DEPARTMENT 23
4248 BELLE AIRE LANE
DOWNERS GROVE, ILLINOIS 60515 USA
CrossCode. is atrademark of SOFTWARE DEVELOPMENT
SYSTEMS. INC. MS-DOS® is a registered trademark of
Microsoft. UNIX® is aregistered trademark of AT&T XENIX®
is aregistered trademark of Microsoft
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"INVADING THE COMPUTER WORLD"

UV

FOR
PHONE
ORDERS

NYS ((212)
212) 643-3900 ON SAT (212) 239-4350
HOURS: MON -SAT 10-7/SUN 10-6

1•800•242•4GUY
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ArmiG
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commodore

CALL FOR LOWEST
PRICES IN THIS MAGAZINE

CALL THE OTHER STORES FIRST, GET YOUR BEST PRICE ON
ANY NAME BRAND COMPUTER, PRINTER, MONITOR,
MODEM, FAX MACHINE, SCANNERS, OR FAX CARD-THEN CALL 4GUYS...AND WE'LL TRY TO BEAT IT!

ZENITH 184

LEADING EDGE Model D

20MB H.D. $1995

?):
.324rjo

NEC CALL
COMPAQ DESKPRO 286
12MHz 12FloPPY
Dnve 401AB HO
DESKPRO X6.2.5,

2jerD.)'Id`XT
HYUNDM 286C
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1
2
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LEADING EDGE D2

CALL
II
CALL e(J.etogive4:Zeti."'d
199 _
spECIAL
EPSON APEX
AT Cernzma

AT Caz_. mu.* • tA1It $ 1

802B6

d 0‘et

commodore
COLT

CHOICE AND MOREI

CALL OR COME IN

IF You OCTET SEE WHAT YOU WANTWSKI
P.A.. Moor, i.,ww.
trot c,*'. u

FULL ON-LINE TECHNICAL SUPPORT

SOMIE'VISA

SONY
Quality

THE 3.5" CONWECTION
The perfect solution for upgrading your existing PC/XT/AT to
"State Of The Art" 3.5" floppy disk technology! The Model
853W ( 720K) and Model 873W ( 1.44MB/720K) 3.5" drives
are " drop- in" replacements for 5.25" drives! Disk format is
fully compatible with popular Laptops ( IBM, Toshiba, Zenith,
etc.) and the new IBM PS/2 models. Both units come completely assembled and contain everything that you need,
including Premium SONY drive, interface adapters, software device drivers and complete documentation. These
drives utilize your existing controller so no additional slots
are required ( 1.44MB requires AT class controller or special PC/XT High- Density Controller available from Tigertronics). Available with gray or black bezel ( specify).

$129.95

SA

100

15Ertranks
INCORPORATED

400 Daily Lane • P.O. Box 5210
Grants Pass, Oregon 97527

Model 873W
(e9M
v2

$159.95

IMMEDIATE DELIVERY!
Call 503 474-6700 or 503 474-6701
FAX 503 474-6703
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Jumbo
$399

_i00% IBM XT COMPATIBLE
Conlote.• MS DOS BASIC PFS

:1Y_\_1-1 L-;-1\ DEI,17: AR'rECIATE

kreeeke.rwzrenvegampeneee--------

Model 853W
(720K)
.
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THE FACTS
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Requirements:
IBM PC, XT, AT,
PS/2, or compatible with
384K bytes of RAM and
MS-DOS 2M or higher.

IBM sold the drive as an option
for PCs.
Jumbo uses the QIC-40
standard, which puts up to 40
megabytes on asmall DC2000 tape cartridge. I've reviewed other tape backup
units, and many of them are a
pain to install and set up.
There are different models for
different computer systems,
not to mention DIP switches
and jumpers to puzzle over.
But Jumbo is a refreshing
exception. After removing the
cover of my AT, all Ihad to do
was slide the tape unit into the
empty space under my 1.2megabyte floppy disk drive,
hook up power and the extra
floppy disk ribbon connector,
and put the cover back on.
Then Icopied the supplied
software to my hard disk,
started it up, and it worked.
(For those of you with nonstandard disk setups, there is a
disk-select jumper.)
This drive is agood example of what's happening in
the world of hardware, where
lower prices don't necessarily
mean shoddy merchandise.
Application- specific inte-

Colorado Memory
Systems, Inc.
800 South Taft Ave.
Loveland, CO 80537
(303) 669-8000
Inquiry 1017.

grated circuits and surfacemount construction have resulted in low part counts.
Jumbo has only four ICs and
no adjustments for the electronics. It's simple and
rugged, and it should last a
long time.
There's an optional mounting kit available for the IBM
PS/2 line. There's even an external cabinet if you've run out
of room in your system case.
Jumbo's circuitry automatically senses whether it's
hooked up to an XT or an AT,
and it sets its data transfer
speed accordingly: 250K
bytes per second for regular
PCs and 500K bytes per second for ATs.
The backup software that
comes with Jumbo is sophisticated and easy to use. In truth,
Inever opened the software
manual because using the
backup system is asimple matter of reading the screen. Like
any good backup software
should, it gives you the option
of doing the backup immediately or automatically at apredetermined time—like in the
continued

AST Premium
Workstation/286
10 MHz. 286 CPU Sleek au
purpose office AT-compoldoe

AST Premium/286
10 MHz. 0wad- state, 286
CPU Top rated AT •
compatible pertormance
_

AST Premium
Workstation/386SX
16 MHz 386SX CPU
Powedul, cost-etlective
desktop computing

When it comes to selecting name brand
computers that satisfy awide range of power
requirements, AST makes your job simple
First, for CAD/CAE, LAN, multi-user and
other applications requiring the most powerful personal computer available, AST provides
the 25 MHz, AST Premium® 386/25. Based on
the Intel® 386 chip with an integrated cache
architecture, the AST Premium 386/25 provides the ultimate solution for sophisticated
processing
For those who don't need quite so much
power, AST offers the 20 MHz, AST Premium/
386C with cache memory and the slim-line,
16 MHz AST Premium Workstation/3865X.
Both allow you to use your current MS-DOS®
applications. And take advantage of the nextgeneration, 32-bit operating systems and environments, including Microsoft® Windows/
386, UNIX® System V/386, OS/2'" and more
Of course, not every application requires
386 architecture. For word processing, spreadsheets or desktop publishing, the awardwinning AST Premium/286 is the power of
choice Built with FASTslot'" technology and
unbeatable compatibility the AST Premium/
286 provides built-in 386 CPU upgradeability when you need it.
And for extra value in a286 PC that looks
like it belongs in the executive suite, choose
the AST Premium Workstation/286. As industry critics say, "This is one slick, attractive
machine. . . like other AST machines, it's
built like atank!'
In fact, AST's reputation for providing highquality, top-value products extends throughout our leading board-level enhancements
and connectivity solutions.
So, give yourself the power of choice—AST
Premium Computers. For more information,
call (714) 863-0181, ask for operator AA89.

EJ Please send me more information on the AST family

of Premium Computers.
D Please have an AST representative call me

Iam

Can end user

Oa reseller.

Name
Title
architecture

Company
Address
City/State/Zip

Phone
Send to: AST Resetuch, Inc. 2121 Alton Avenue,
Irvine, CA 92714-4992.
BYTE 1/89
AST
modulo dorld•rkle—la luau aad he 111181dle Put call 44 I568
4350; la Japan cal 813 447 8301 ia the Far Fad call 852 5717213; la Caaada
cal 416 826-7514. AST AST logo and AST Prennum metered trademarks 551

\
ttu

Researt h. Inc 80386 and 161311650 trademarks Intel Corp AU otho• produn and
brand names are trademarks and teetered t
rademarks 444 t
hen respecoar om
pames Copyright 0 1988 AST Research. In All nets rtseroed

AS1"

RESEARCH INC.

Times Have Changed.
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SHORT TAKES
IF YOU DESIGN ADD- IN BOARDS FOR THE NEW
IBM PS/2 SYSTEM YOU NEED OUR

Mltn0CMMHAËL
3i=3ââ

onlunemtri

tnue)

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 74LS245 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
IBM,PS/2 and MicroFax.(89)3596180
channel are registered
Tx.
5212599
trademarks of IBM
Dealer inquiries invited

Create or enhance
dBASE applications under
Windows!
Then port to MAC and back!
$249

dBFast/
Windows

Suggested Retail Puce

IBM

Introductory Puce

$199

dBFast/Windows is an interactive editor/compiler and runtime
system which allows afast, efficient implementation of dBASE
Ill Plus under Microsoft Windows. You easily design multiple, moveable windows, menus, buttons, and other graphic
features. Create, compile and edit in asingle screen! No need
to buy dBASE Ill Plus! Port data and program files between
IBM and MAC without modification! Save time and money by
sharing your applications across plzttfonns!

411›

102

Bumblebee Software, Inc.
1715 1141h Ave. SE - Woodridge Bldg. # 120
Bellevue, WA 98004 USA
(206) 462-0130 FAX: (206) 454-3577
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middle of the night. And it will
also back up all files on Novell
and 3Com networks.
Makers of tape backup units
are fond of backup benchmarks. But think about it: A
few seconds plus or minus
don't mean much if your system is doing the backup when
you're not around. However,
if you must talk numbers,

dBASE IV:
Setting the New
Standard?

Jumbo is no slouch. It took
12:57 to back up 1296 files on
my hard disk, atotal of over 28
megabytes of data.
Jumbo is inexpensive, easy
to install and use, and well
built. It brings secure data
backup within the reach of
nearly all PC users. Now,
what's your excuse?
—Stan Miastkowski

lowed for asingle parent-child
relationship to be active,
dBASE IV allows multiple
children related by different
keys to a single parent. In
many instances, this allows
fter many months of for asubstantial reduction in
speculation both about
code size and complexity.
the product and when it would
Finally, dBASE IV has a
finally arrive, dBASE IV versignificantly higher execution
sion1.0 is here. It represents a speed than dBASE III Plus.
quantum leap over dBASE III
This increase in speed comes
Plus in functionality, power,
because dBASE IV preparses
and ease of use.
code to save execution time. It
The first difference that you
compiles dBASE programs
notice between the two is size.
into intermediate code, checkWhile dBASE III Plus would
ing for syntax errors while asrun in 256K bytes with two
sembling code tokens for exefloppy disk drives, dBASE IV
cution. The resulting code
needs 640K bytes (or more)
requires dBASE IV or dBASE
and ahard disk drive.
Run Time to execute.
The number of fields per
You might find that your
record has been increased
dBASE III Plus code generates
from 128 to 255. The maxicompiler errors when first run
mum number of keys (indexes)
under dBASE IV. As an interper table has been raised from
preter, dBASE III Plus simply
7 to 47. Using DOS 3.1 or
executes the first line of code
higher, dBASE IV will supthat meets the specified condiport up to 99 open files at any
tion of an IF/ELSE/ENDIF or a
one time (but still only 10 data
DO CASE structure. If there's
tables). Field length and the
no ENDIF or ENDCASE statemaximum size of the comment, it doesn't matter bemand line have both been
cause the interpreter never
raised from 254 to 1024 charreaches that line. This makes a
acters. The maximum number
difference with dBASE IV,
of memory variables has been
however, so you'll be finding
raised from 256 to 15,000,
out all about your bad coding
freeing developers from one of practices.
the most irksome constraints
Some commands in the new
of dBASE III Plus.
program are different from
Indexing is a major imthose used in competing prodprovement in dBASE IV. With
ucts, such as FoxBASE and
dBASE III Plus, you could
Clipper. The menu commands
have up to seven indexes (each
are agood example. But the
costing afile handle) open for
changes have improved the
a single data table. With
dBASE language.
dBASE IV, you can have up to
This new version of dBASE
47 index files open inside a adds many enhancements and
Master Index File (. MDX)
new features to the language
that takes up only asingle file
while retaining compatibility
handle.
with dBASE III Plus. DetailWhile dBASE III Plus alcontinued
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Clamps transients above 200 volts with
an energy 'ating of 100 joules or less.

Three stage filtering for clean AC power.

• FULL ONE YEAR WARRANTY
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TESTEDAND

APPROVED
NeWoreCompeee

• ORDER- SHIP SAME DAY
• 1MILLISECOND TRANSFER TIME*
• SYNCHRONIZED SINEWAVE*
*250 watt and 500 watt units offer 4 msec
transfer time. PVVM waveform
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l'ARA SYSTEMS, INC
1455 LetYlay Dr
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Carrollton, TX 75007

120 Volt Models

230 Volt Models

250 WATT

S 379.00

S 429 00

300 WATT

S 549.00

N/A

500 WATT

S 699 00

S 799.00

600 WATT

S 899 00

S1049 00

900 WATT

S1249 00

NA

1200 WATT

51499.00

51749.00

1600 WATT

S1999 00

S2299.00

Power Output

Suggested Retail

Telephone:
( 214) 446-7363

1-800-238-7272
FAX: ( 214) 446-9011

TELEX: 140275 OMEGA

Optional Battery Packs Not Shown

LISTED
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MORE dBASE POWER!

SHORT TAKES

FOR ONLY

$189.95!
MAN V: A database
ager for your PC that has
tièASE III+ power, Report
Writer, and Compiler
all in one package! Now
you can buy apowerful
dBASE III+ work-alike
that includes more
features and power than
any other competitive
product on the market, at a
fraction of the cost!
"dBMAN competes directly with dBASE 111+. it runs many operations
much more quickly and costs less than half the price." Bruce Brown,
PC Magazine.

Unlimited Power. We extended the dBASE III+ language to
bring you to anew level of programming power and versatility.
Reports without programming! With our Report Writer you
can easily create invoices, sales statements, form letters,
employee lists, multi- lined and columnar reports, and more. All
without programming!
Speed unequalled in performance. dBMAN V's Greased
Lightning! Compiler executes dBASE applications up to 16
times faster than dBASE 111+, and comes with an unlimited
distribution runtime license at no extra cost!
We are offering a30 day money back guarantee if not fully
satisfied. (When purchased from aVersasoft authorized dealer.)
And, our multi-user version of dBMAN for Novell, IBM PC Net
retails for only $499.95!
Just compare our price with the competition:
Interpieler

Program
dBIAAN V
ForcBASE

$189.95

Compiler

Report Writer

TOTAL

included
$495.00

included
$149.95

$189.95
$1039.95

$695.00

$149.95'

$844.95

$149.95'

$947.95

$149.95'
included

$944.75
$1295.00

Clipper

$395.00
WA

OuickSilver

$199.00

dBASE Ill+
dBASE IV

$795.00

$599.00
N/A

$1295.00

included

ing the differences and additions to the commands and
functions available (atotal of
310) is the subject of agoodsize book. Many have been
improved, and new ones will
keep even expert developers
busy for quite awhile. Some of
the more interesting command
sets include commands for
creating Lotus 1- 2- 3- like
menus, areal BROWSE command, windowing, and twodimensional arrays.
What is truly extraordinary
about dBASE IV is that much
of its power is also available to
the nonprogrammer through
the task-oriented nonprocedural Control Center. The
Control Center is to dBASE IV
what the ASSIST mode is to
dBASE III Plus. All similarity
ends there. The Control Center is apowerful shell that lets
you develop real customized
applications without having to
write aline of code.
The Control Center is acollection of well-thought-out
work surfaces that let the nonprogrammer ( and the programmer) define data tables,
screens, reports, and labels,
and finally tie them together
through the application generator. The work surfaces are intuitive in nature, and, with
only alittle experience, aconfident beginner will be able to
design functional programs.

As for this year's hot database topic, dBASE IV sort of
does SQL. Well, actually,
dBASE IV emulates SQL
using dBASE data tables. It
lets you use aset of SQL commands inside dBASE when
you SET SQL ON. When you
do this, you deactivate dBASE
IV commands that are in conflict with SQL.
This is an overwhelming
product. A new era has finally
dawned for the dBASE language. Thanks, Ashton-Tate.
—Anne Fischer Lent and
Malcolm Rubel

CEEEEMMIM
dBASE IV version 1.0
Standard Edition, $795;
Developer's Edition,
$1295
Requirements:
IBM PC or compatible
with 640K bytes of RAM,
ahard disk drive,
and DOS 2.0 or higher
(DOS 3.1 or higher
for extended file
support).
Ashton-Tate, Inc.
20101 Hamilton Ave.
Torrance, CA 90502
(213) 329-8000
Inquiry 1018.

• Suggested retail price for comparable reabonal full screen report writer

dBMAN Highlights:
dBASE Il and dBASE III. compandIrty
U 320 extended commands and functions

LI

Password promotion and data security at held
level

0 BCD numbers
U Single command menus vertical, horizontal,
scrollable and pull down menu

Database of the Dead
Multi-User Version:
0 Locks records and files as

aset to

prevent deadlock
Cl Supports transaction update and roll
back ( Novell ITS system) and more
0 Available for Novell Network, IBM
PCNet, Xenix, UNIX and other mator
operating systems

U Program debuggerieditor

Report Writer Highlights:
0

User defined pop-up windows and more

a9group levels

0 Conditional printing of any items

Call today to order your
copy of dBMAN V !

0 Compute running sums, counts, averages,
minimums and maximums
0 Relate and report from up to 9database files
with lookup ( one to one) and scan ( one to
many) relations and more

Vi

VERSASOFT

Versasott Corporation
4340 Almaden Expwy, Suite 250
San Jose, CA 95118
Phone: 408-723-9044
Telex: 650-263-5806
Fax: 408-723-9046

t

dBASE ill, and IV sr tr•Arnurtt
Ashlon Tut tA•BASE • tradrmut of Fo• &Aware Chper a, • InAlema:r al Brawl. QuAkSdrerm
Indemart of Wonifech S,Bm. Novell Network.
PCNA .
Sen
.. UNIX rue trulem•sks of
IB.
IA
. AT&T EBB
ab•nionelrespeorely
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G

etting organized for dying isn't exactly ahappy
subject, but unless you've got
plans for fooling the Grim
Reaper, it's something you
have to think about. For the
Record is a Macintosh program that helps you organize
your important personal information and store it electronically in one place. Of
course, you don't need acomputer program to do this; aledger or notebook could serve
the same basic purpose. But
this program does more than
just serve as acomputerized
cigar box.
What For the Record does is

guide you through the process
of setting down all the bits of
personal, financial, and legal
information your family or
friends will need to take care
of your posthumous affairs.
It's basically adatabase program, where you record your
significant details by filling
out forms. Rather than having
a big stack of forms to sort
through, the program fetches
the appropriate paper when
you select the category of information you want to record.
Let's say you want to note
the worth and location of your
valuable ojects. After picking
continued

ATTENTION ROM DEVELOPERS!

111

ntIMIttlItttttlifYit"

The 1800 Family

Aztec C ROM Cross Development Systems ,
Produce Fast, Tight C Code with Less Effort
Aztec C ROM Cross Development
Systems give you the best results —
clean, tight and fast running code.
Aztec C systems are available for avariety
of targets and for both MS-DOS or Apple
Macintosh hosts! And, Aztec C systems
come complete with all the tools to edit,
compile, assemble, optimize and, now,
source debug your C code in less time and
with less effort.
Quality, tight code that's fast and efficient.
An abundance of tools to produce better
results in less time. That's why Aztec C

1-800_221_0440
(NJ and
Outside U.S.)

1-201-542-2121

(
outside
NJ)

Telex: 4995812MANX
Fax: 201/542-8386

MS DOS
re.srerec traoernark o' MK-rosol Corpordlon
Apple ano PAdc,JS^ are req ,sterea trace , arks c Appe ComPLIer SoPoratos

Circle 163 on Reader Service Card

systems are the
choice of more
professional ROM
developers.
So when you're looking for
the best results, insist on
Aztec C ROM Cross Development
Systems. Call today and find out more
about our complete line of Cross
Development Systems.
Supported targets include: the 68xxx family, the full 8086 family, the
808b17,80 family and the 6502 family of microprocessors.

by MAN.

SOFTWARE SYSTEMS

P.O. Box 55, Shrewsbury, New Jersey 07702
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CO0t0111
roprinting
Keg I
Create akeyboard
so easy to use, costly training time turns
into instant productivity!

Custom Keys and Snap-On IBM KeyCaps: Available in awide variety
of colors and imprinted in your choice of colors and fonts. Keytop and
Keyfront Labels: Supporting emulation, word processing or custom made
to your specs. Won't wear out or come off keys until intentionally removed.
FlexShield Keyboard Protectors: Extend keyboard life. Protect from dirt,
liquid and damaging environments without restricting keyboard operation.
Call for your FREE CATALOG of Custom Keyboard Enhancements.
CATALOG HOTLINE: 800 628-2828, Ext. 650

on
CORPORATION

For orders or custom info, call:

602 634-7515
FAX: 602 634-4620

P.O. Box 201, Dept. BYTE, Cornville, AZ 86325

—IBM PC® COMPATIBLE
SINGLE BOARD COMPUTER
From
35
Quarkee4UMW

quantity one

4" x 6"

• Low Power — Leu than 3Watts
• Optional on-board Video LCD Driver
• Ideal for any PC compatible OEM
product which is not a personal computer
Includes: 1. Powerful V40® CPU (Faster than aPC)
2. Math Co-Processor Socket 3.5 Volt Only Operation
(3 watts) 4. Speaker Port 5. Keyboard Port 6. Parallel
Printer Port 7. PC Bus 8. PC Compatible BIOS ROM
9.1 Serial Port
On board Options Include: 1.5 Mode Video
Controller Option (Monochrome, Hercules' Graphics,
CGA, High Res CGA, LCD Driver) 2. Floppy Disk
Controller (3.5I5.25", 360020)0.2 MB) 3. SCSI Bus
Interface (Hard Disk etc.) 4. Up to 768K RAM 5. BatteryBacked-up Real-Time-Clock 6. 2Additional RS232C
Serial Ports To order or enquire call us today.
Megatel Computer Corporation
(416)745-7214 FAX (416) 745-8792
174 Turbine Drive, Weston, Ontorio M9L 2S2
U.S. Address: 1051 Clinton St., Buffalo, NY. 14206
Distributore
Germany: V&C Computers (06071) 25666 FAX (06071) 5863
Italy and Southern Europe:
NCS Italia (0331) 256-524 FAX (0331) 256-018
U.K.: Densitron (0959) 76331 FAX (0959) 71017
Australia: Asp Microcomputers (03) 500-0628 FAX (03) 500-9461
Quark is a registered trademark of FAtK Manufacturing Company Hercules is a
registered trademark at Hercules Corporation V40 Is a registered trademark of
NEC Corp IBM PC Is a registered trademark Or IBM Corporation

megatel
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the Objects of Value category
from one side of the screen,
you get on the other side awindow of subcategories, like precious metals, art, stamps, and
computers. Selecting the subcategory takes you to the related screen form, where you
type in the name of the object,
adescription, what it's worth,
when and where you got it, its
serial number, and whereabouts of ownership papers.
A category called Emergency Information is where
you record vital data like how
to reach your children's appointed guardian, who to notify of your death, who has
power of attorney, and other
items that your survivors will
need after you've become a
decedent. Likewise, there are
categories covering sources of
income, sources of debt, securities, vehicles, insurance policies, business interests, tax
records, medical information,
personal documents, memorabilia, what you want done
with your body after you no
longer need it, biographical
notes, and hiding places
(where you divulge the location of treasure maps or proof
that Elvis is alive or whatever
it is you've been hiding from
your loved ones).
If you wanted to get all this
business in order, you could
probably do so in aday using
For the Record, assuming you
had all the information accessible. The program is set up
nicely; you can start with the
first category and work your
way through the entire database, filling out the forms related to each subject.
The Nob Press folks, who
brought us WillWriter, have
thought of pretty much everything. Thus, by the time
you've used the program, you
have athorough record of all
your personal information.
This package can save you lots
of time and even some lawyer's fees. The disk holding
your records isn't alegal substitute for the records, but it
sure will help your survivors
find what they need to find
when the time comes.
The program has some nice

touches that facilitate filling
out the forms, including an
icon that sends you into aclean
entry sheet or the next screen.
And if a particular form
doesn't allow space for all the
things you want to record, you
can use the program's notes
feature, which lets you attach a
page of notes to any record
(when Iwas using the program, Icame across a notes
page that apparently a Nolo
programmer had left there,
containing the lyrics to " Mary
Had aLittle Lamb").
For the security-minded,
there's away to lock any or all
categories; this uses asimple
password scheme that, as Nolo
admits, a competent hacker
could figure out, but it will
thwart the casual snoop from
getting to your information.
This is adandy little package for collecting all your
records and data— and even
bits of autobiography—in one
place. Just be sure your executor knows how to boot up a
Mac; he or she will probably
not have much trouble working
through the program to retrieve the information, but the
executor has to know how to
et in there to start. The inchthick manual that comes with
the program is only part manual; it's mostly ahelpful adviser on getting your affairs in
order. As the folks at Nolo
Press say, you can't take it
with you, but you can at least
let someone know where you
left it.
—D. Barker •
THE FACTS
For the Record
$49.95
Requirements:
Mac 512KE or higher
with at least one doublesided floppy disk drive;
System 6.0 or higher
recommended.
Nob Press
950 Parker St.
Berkeley, CA 94710
(415) 549-1976
Inquiry 1019.

Seagate's 80MB ST4096
The capacity is high.
The price is not.
If you have avoracious appetite for computer
storage, Seagate's ST4096 is the drive for you.
This full-height 5.25" drive features afull
80 megabytes of formatted storage capacity, compared to other drives that format down to 72MB.
With capacity this high, the ST4096 is ideal for
heavy database or spreadsheet applications.
If it's amultiuser system you have in mind,
the ST4096 offers aspeedy 28ms access time for
quick system response.

Every ST4096 we ship comes complete with
menu-driven utility software for easy installation,
partitioning and data management It's just the kind
of added value you'd expect from the first name
in disc drives.
To find out more about reliable disc drives
with high capacity and low price, contact your
authorized Seagate Distributor, or call us directly
at 800-468-DISC.

SF Seagate
The first naine in disc drives

The Only Character
Recognition System That
Outperforms Ours.
Consider the facts:

Nature's character recognition system can
be trained to read all characters and languages
it sees. SPOT (
Flagstaff Engineering's Optical
Character Recognition program) is trainable too.
It reads most printed documents in English and
more than 130 other languages.
Like nature's original, SPOT is very discerning.
It can glance over an entire page or zoom in on
afew lines of text. SPOT can read newspapers,
magazines, books, manuals, invoices, contracts,
government documents and much, much more.
Your eyes are teamed up with that marvelous
computer, the brain. SPOT uses the latest manmade personal computers in conjunction with the

most popular low-cost scanners, and requires
no additional hardware.
SPOT's advanced logic closely approximates
what the human eyes and brain do. That's why
SPOT will continue to be the leader in OCR ...
with an intuition inspired by the original.
Seeing is believing. Since 1982, Flagstaff
Engineering has helped thousands of international
customers read information from various computer and printed media. Demonstration programs are available. Call today.

E

FLAGSTAFF
ENGINEERING

Helping People Read a World of Information
SYNTACTIC PATTERN OPTICAL TRANSLATOR
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1120 Kaibab Lane • Flagstaff, AZ 86001
602-779-3341 • FAX 602-779-5998

EXPERT

ADVICE

COMPUTING AT CHAOS MANOR
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Jerry Pournelle

TOTHE S
TARS

including flat horizontal, which makes it
much easier to set up an optimum combination of tilt, brightness, and contrast.
About the only time I've ever had trouble
with the SupersPort has been when Iwas
inside in dim light with bright windows
all around me. That happened once on a
train in the Arizona desert, and once on
the porch of aZurich restaurant facing
the lake. Even then, Icould read the
ast week Iwent to Washington,
screen; it just wasn't comfortable—but
DC, to participate in NASA's
no other portable would have been better
posthumous presentation of the
under those conditions, and many of
Distinguished Public Service
them would have been plain impossible.
Medal (NASA's highest award) to my
Like its Z- 18x predecessors, this
friend and mentor Robert A. Heinlein.
would really be good enough to be your
Appropriately, the ceremony was held in
only machine, depending, of course, on
the Air and Space Museum of the Smithjust
what you do with computers. The SuThe
Portable
Wars
sonian Institution, and it was nicely
persPort doesn't have color, but it is HerIdo more traveling than Ilike—for all
done. The medal was appropriate, too;
cules-compatible, and for that matter,
the mess, Chaos Manor is apretty comRobert Heinlein's stories of what we can
unlike some of the Z-18xs, the Superdo if only we have the nerve have had a fortable place—but there is one advansPort's EGA video output jack really
tage. No one has yet found away to teleprofound and beneficial effect. Ionly
phone me on atrain or in flight. Alas, I works. There aren't any slots, but you
wish they'd got around to giving it to him
can install an internal modem.
suppose it's just aquestion of time: Mr.
in his lifetime.
There's provision for additional memHeinlein's Between Planets has teenIalso talked to some people about the
ory and amath chip. (If you do any calagers carrying personal telephones on
space program and what they want me to
backpacking expeditions, and Geoff culations at all and you don't have agenudo. Depending on the outcome of next
ine Intel math chip for your computer, go
Goodfellow has been carrying apersonal
month's election, which you'll know by
get one. They're simple to install and the
telephone to the Hackers' Conference
the time you read this, Imay be a bit
most cost-effective speedup device I
deep in the Peninsula Hills for several
more involved than Iam now.
know of.) The keyboard is abit small,
years; someday, Ijust know I'll get sadOn that score: the Lunar Society, an
but it doesn't take long to get used to it.
dled with one. For the moment, though,
outfit mad enough to think we might be
I'm told there is (but don't yet have) atiny
long flights are agood time to get some
able to put acolony on the moon well bememory-resident program to swap the
work done, provided you have the proper
fore the end of this century, needs asciCaps Lock and Control keys to make typence education coordinator. Dozens of tools.
ing easier. In other words, the SuperThe question is, what are the proper
low-cost experiments, ranging from
sPort really is afull IBM PC AT-type
tools?
computer simulations to simple chemical
computer.
What I've been carrying lately is the
analyses, will have to be done. Most are
It's also heavy.
Zenith SupersPort 286. This is a mawithin the capability of a good high
Ilike to avoid checked luggage whenchine that grew out of the Zenith Z- 18x
school science laboratory, and many
ever
possible. This means Iget on an airseries
of
portables,
and
it
is
a
full
80286
would make excellent Science Talent
plane carrying a briefcase, a garment
machine complete with a 20-megabyte
Search (STS) projects. As an example:
bag, and acomputer. Sometimes, after
we don't really need to spend millions of hard disk drive. The Zenith backlit
COMDEX for instance, Ialso have sevscreens are wonderful: you can read
dollars developing " space-rated" items.
them in just about any light conditions. If eral canvas book bags of stuff Icollected
Many everyday objects will work fine.
at the show. (Some airlines have begun to
the room light is bright enough, you can
Unfortunately, some won't: ordinary
get sticky about the " two carry- on
dim or even turn off the backlighting to
felt-tip pens, for example, give off some
items" rule; when they do, Itell them my
save battery power.
pretty noxious fumes when exposed to
briefcase is my purse and point to all the
Unlike the earlier Z- 18x series, the
vacuum or low pressure (and worse when
continued
SupersPort's screen will tilt to any angle,
burned).

Jerry ponders on
portables and, laid low
by the flu, examines
game designs

L

One good STS project would be to take
items like standard electric power outlets, put them in a vacuum for a few
weeks, and analyze the resulting gases.
Another experiment would be to take
what's outgassed from such items and
pump the gas in aclosed cycle through a
water bath, extremes of cold and heat,
and into atub full of algae. A high school
lab isn't likely to have agas chromatograph to analyze the results (although
some do), but nearly any university
should be willing to cooperate. There are
literally dozens of potential projects like
that; the problem is coordinating the
work. Any volunteers?
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CHAOS MANOR

BRIEF'"Users:
Now you can have fast
compilation AND an integrated,
productive environment.

Omake sacrifices to use BRIEF, The
ver 5,000 of you were forced to

Programmer's Editor. Advanced compilers and new programming environments, like Turbo C and QuickBASIC,
took up so much RAM that BRIEF
could not fit in the same 640k.
If you wanted to retain BRIEF's
uniquely powerful features 1 while
working with larger programs, you
had to sacrifice speed and continuity.
Instead of atight Edit- Compile- Edit
loop, you had to slog through an obsolete Edit- Exit- Compile- Exit- Edit loop.

Now you no longer have to
make that sacrifice.
You can enjoy the features 1 that
have made BRIEF the best-selling
and the best regarded 2 programmer's
editor without sacrificing environment integration.
Version 2.1 of BRIEF can be
swapped in and out with a
single keystroke — allowing
immediate compilation with
even the largest compilers:
Microsoft C5.0, QuickC,
Turbo C, Lattice C, dBXL,
FoxBASE+ v2.0, Clipper, etc.
For example: real multi- level Undo ( not
simply Undelete), flexible windowing,
unlimited file size, unlimited number of
simultaneous files, automatic language
sensitive indentation.
2 For example:
"The quintessential programmer's editor." —
Dr. Dobbs Journal
"Right out of the box,
it's a versatile, extremely powerful editor that
handles most any programming task with
aplomb." — Computer Language
"Simple to
learn and use and extremely sophisticated.
Strongly recommended." — PC Magazine
"Not only the best programmer's text editor
I've ever seen, but it is also atour de force in
the way it was conceived and implemented." —
Computerworld
"So far surpasses users'
expectations that it is revolutionary." —
MicroTimes Magazine
"BRIEF is truly
outstanding." — Microsoft Systems Journal

Current BRIEF Users:
Call Ann for details on 4other important
enhancements. Registered users of versions
2.0 or 2.01 update for only $35.

Haven't tried BRIEF yet?
BRIEF retails for $ 195. Call Ann today
for a no- risk, 60- day trial with a full,
money- back guarantee.

Call toll-free today

800-821-2492

4sWzi
-

541 Main Street, Suite 410
South Weymouth, MA 02190
617-337-6963
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women with purses in addition to two
items. So far, no one has bothered me on
flights out from COMDEX.) Anyway, I
generally have plenty to carry; and when
you change planes, your flight will inevitably come in at gate 3to connect with
one at gate 37 leaving in 10 minutes. I
think they run a linear programming
model on aCray to achieve that.
The result is that every trip Ifeel the
weight of the SupersPort's shoulder
strap. " Never again," Imutter as I
scurry down the corridors of the Dallas
airport. " Next time Iswear I'm taking a
lighter machine."
The problem is, which one?
The lightest of all are the TRS-100 and
NEC PC-8201 laptops. These are pretty
good little computers. There's no backlighting, but they're surprisingly readable, even in fairly dim light. I've been
able to work with the PC-8201 in the
darkened cabin of an overnight flight to
Europe. These two machines have
BASIC and quite a good text editor in
ROM; longtime readers will recall Iused
the PC-8201 to write this column while I
was in Liechtenstein.
The " normal" screen of 8lines of 40
characters is impossible, but Traveling
Software's Ultimate ROM II (isn't being
twice ultimate a bit like being " very
unique"?) lets you have 8 lines of 60
characters, which isn't enough, but it's
better than working with atypewriter. If
all you're doing is making notes and
writing short articles, these machines
are pretty good.
There are some problems. On my last
trip, Itook copies of Strategy of Technology, Prince of Mercenaries, and a new
book Larry Niven and Iare working on
called A Labor of Moles. Ihad them all
on the SupersPort's hard disk, and I
managed to get some work done on each
of them. Icouldn't have done that with
the PC- 8201. While Traveling Software's LapDOS will let you couple abattery-powered 31
/2
inch floppy disk drive
to a PC- 8201 or TRS-100, it's quite
slow; changing from book to book would
not have been so easy.
On the other hand, it would have been
possible. There are still situations where
the TRS-100 and the PC-8201 make alot
of sense, especially if they're jazzed up
with some items from Traveling Software's catalog: a spelling checker in
ROM, away to add amegabyte of memory to the TRS-100, and programs to
squirt text from the laptop to aDOS machine. Given the light weight and low
price, the older laptops aren't dead yet.
The next step up is the Toshiba 11000.
This little gem has DOS in ROM (alas,

version 2.2, but you can boot it with 3.x
if you need DOS 3features). There's one
floppy disk drive, and it has no backlighting. Unlike the TRS-100 and PC8201 laptops, the memory is volatile. In a
word, it's your basic unadorned PCompatible laptop. It also weighs about 5
pounds, compared to my SupersPort's
15+ pounds. (Part of the SupersPort's
weight is the bag, a large power converter, and other auxiliary stuff that
could go in checked luggage but never
does.) Many writers swear by the 11000.
David Drake loves his; he often works
outside in his backyard and considers the
T1000 ideal for that.
The T1000 is a " full PC," meaning
you can run your favorite word processor
and other DOS software; one friend with
back problems has hers set to play mahjongg while she lies flat. It also has afull
screen. It doesn't weigh much more than
the PC-8201 and the TRS-100. It costs
more, but on balance you get quite alot
for the added weight and price.
If you want to spend more money, you
can add a 768K-byte nonvolatile RAM
disk. This should be really handy, since
it speeds up disk operations, and being
nonvolatile, it is safer than ahard disk.
For communications, get aWorldPort
300-/ 1200-bit-per- second modem; it's
about the size and weight of apack of cigarettes and works very well. I'm told you
can also buy agadget that backlights the
T1000's screen.
All told, the 11000 is extremely
tempting and definitely preferable to the
smaller laptops. In my judgment, the real
battle of the laptops is between the T1000
and the SupersPort. (A number of other
laptops have hard disk drives, but the SupersPort's batteries—provided you deepdischarge them at regular intervals—last
over 3hours, which is agood bit longer
than any other machine I've tested or
even heard of.)
Ihaven't really made up my mind on
which to take on trips. When I'm humping baggage through airports, Iswear I'll
never carry the SupersPort again; but
when Iactually sit down on the plane or
in my hotel room, I'm mighty glad Ihave
the full machine.
Usually what happens is that the night
before atrip Idither, and finally decide
to carry the SupersPort. Then Imutter
curses at it in airports.
There are several reasons for that
choice. First, Isometimes do programming on trips; and since Ican't carry the
reference documents, it's important to
have all the help files instantly available
on the SupersPort's hard disk. Ihave to
continued
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VID ( Visual Interactive Debugger):
power without complexity

Sieve benchmark measured by the
British Standards Institution (BSI) 25 iterations on an 8MHz AT.

Compiler Kit $99.95
TechKit $59.95
VID $59.95
DOS 3-Pack $199.95
(Compiler, TechKit & VID)

"...TopSpeed is surely one of the
finest new products introduced to
date in the PC arena ... DDJ doesn't
give unqualified raves very often,
but there's no question about it in
this case; JPI's TopSpeed Modula 2
is first-rate:'
Kent Porter
Dr. Dobbs Journal
'JPI Modula 2looks like another
classic in the making. It generates
code as good as or better than leading C compilers and the programming environment is agenuine .
pleasure to use:'
Dick Pountain
BYTE Magazine
August '88, pg. 88IS-3
"I liked all of the hard-disk space
that was recovered after Ideleted
my BORLAND. MICROSOFT, and
LOGITECH compilers, because
with TopSpeed Modula 2all the rest
are obsolete:'
Robert D. Randall
Donnelley Marketing
In England and Europe contact:

Jensen & Partners UK Ltd., 63 Clerkenwell
Road, London ECIM SNP. Phone: (01)253-4333.
Compiler Kit: £59.95, TechKit £34.95. VID
£34.95, DOS 3-Pack £119.95
Handling charges: In UK please phone for
VAT and P&P. In Europe, add £6for up to 3
products, £2breach adel product.

The successor of Pascal: JPI TopSpeed Modula-2 produces
better code than Microsoft C, Thrbo C, Logitech Modula2
and Turbo Pascal 4.0.
Debug with VID: The easy-to-use, source-level debugger.
Single-step and trace through source in multiple modules.
Examine and modify all variables in symbolic form. including arrays, records, enumerated types and pointers. Point
and shoot breakpoints including " One-shot:' " Sticky:' " Delayed:' and " Monitor:' Watch both variables and Modula2
expressions during execution. Automatic variable trace of all
variables accessed, and assembler, registers and procedure
call-stack trace windows. Package includes symbolic disassembler and execution profiler. 72-page manual.
The Compiler Kit indudes: High-speed optimizing compiler ( 3,000-5,000
lines/min. on aPC AT 8MHz), integrated menu-driven environment with
multi-window/multi-file editor, automatic make, fast smart linker. All
Modula2sources to libraries included. BONUS: Complete high-speed window management module included with source. 258-page User's Manual
and 190-page Language Tutorial.
The TechKir includes: Assembler source for start-up code and run-time library,
JPI TopSpeed Assembler ( 30,000 lines/min.), TSR module, communications driver, PROM locator, dynamic overlays, and technical information.
72-page manual.
System Requirements: IBM PC or compatible, 384K available RAM, two
floppy drives ( hard disk recommended).
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To Order:
In the US, call:

1-800-543-5202
In Canada, call:

1-800-543-8452
Or mail us your order with
acheck, money order, or
VISA/MC information. 30day unconditional moneyback guarantee.
Shipping & handling charges:
In North America: add $ 5, plus $2
for each add'I product. CA residents
please add applicable sales tax.
Overseas: add $20, plus $8for each
add'I product.

Jensen &
Partners
International
1101 San Antonio Rd.
Suite 301
Mountain View, CA 94043
Phone: (415)967-3200
TopSpeed and TechKit are trademark,. cf Jensen
& Partners International. Other brand and
product names are trademarks or registered
trademarks of their respective holders.
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THE PROGRAMMER'S SHOP
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helps save time, money, and cut frustr ations. Compare, evaluate, and find products.
NEW

New Discovery

Catalog!

Our new, colorful. cornpletels
,, ver 71M of the most
popular. cumng-edge programmer 51.45. llearly ingirruzed into intuitive
function categories Completely Indexed by product and manufacturer
plus helpful notes on every item hued, common questions and answers
Yours FREE when you call

Assemblers

Debuggers
List
150
150
100

MS Macro Asm
Turbo Assembler/Debugg,
Visible Computer 80286

C Language -

Ours
105
105
89

Compilers

AZTEC C86 - Commercial
High C.286 - by MetaWare
Lattice C V3.3
Microsoft C 5.1 - w/CodeView
Microsoft QuickC
Turbo C • by Borland
Watcom C6.5 - highly optimized

499
595
450
450
99
150
295

Call
Call
289
299
69
105
269

200
695
795
275
195
295
199
395
295
395
149
55
599
295

159
449
529
Call
179
239
149
259
279
259
139
45
369
249

Dbase & Tools
CLEAR + for dBASE
Clipper Summer 87
dBASE IV
dBRIEF w/BRIEF
dBug source debugger
Documentor
DBXL Interpreter
FoxBASE+
V2 .I
FoxTool Box
Gentler - code generator
R&R Relational Report
R&R Clipper & FoxBASE
Quicksilver Diamond
Ul Programmer

'. Pond
II,h4on
Ma, NMI
017 7411

Microsoft Programmer'. Library
48 references on CI) ROM dIsk include Windows and OS/ 2development
kit manuals. Microsoft Preni books. most Microsoft language manuals.
and 2f/ floppies worth of indexed sample code Indexed and cross
referenced $329. Additional network nodes $59.

Periscope II - breakout switch
Periscope Ill - 10 MHz version

List
175
1395

Ours
139
1129

195
175
195
195
150
125
189
75
295
245
185

Call
165
159
159
129
109
159
69
269
189
135

295
495
119
295
129
225
295

Call
Call
109
229
99
169
265

Editors
BRIEF
COMPEDITOR
Edix
Epsilon - like EMACS
KEDIT - like XEDIT. V.4
Personal Rexx
ME Macro Editor - Source
MKS VI
EDT + 4.0 • like VAX EDT on PC
SPF/PC - V2.0
Vedit Plus

Text Screen Addons
C Worthy w/forms
with source
Curses by Aspen Scientific
Greenleaf DataWindows
PowerScreens - by Blaise
Vitamin C • source, menus
Windows for Data

Note: Mention this ad. Some prices are specials. Ask about
COD and POs. Formats 3" laptop now available, plus 200
others. UPS surface shipping add 83/per normal item. All
prices subject to change without notice

Established 1983. We carry over 1,100 different products. Call today for complete technical
information and advice, our catalog, literature. and solid value.
1,4 11 ,.1
MA cacti
.141
Z.111 II un

I
A% 74.1,11Is1

800-421-8006

HOURS
M I /4: 111 NOD
o 111141 4 . 1

-111t,L,now there's an easy way to.
t
nsport your 5114" data to you,- laptop!
\ NeELTEC

introduces their new 525 external floppy drive subsystem ay ‘4/10.use 5,25" data with your 3.5" format laptop computer. The
té%iksimqe to setup, easy to use, and supports awide variety
of la
sclsktop systerris.
For mi
it s
rmation on the 525 subsystem write or call:

800-333-5155

Mr"

WELTEC digital, inc.

17981 Sky Park Circle, Suite M, Irvine, CA 92714
Phone: 714-250-1959 • Telex: 3728057 • FAX: 714-250-1964
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confess, though, Ido less and less programming all the time.
Second, it's very nice to have several
books all instantly available. The SupersPort does really rapid disk accesses,
making it simple to switch from one
chapter to another, or even from one
book to another. Whether that's sufficiently convenient to warrant making me
abeast of burden is another matter.
The latest reason Iput up with the SupersPort's weight is Symantec's GrandView. This program is so neat Ican't see
how Iever lived without it. It's actually
worth humping baggage to have it.
GrandView is the logical successor to
ThinkTank: an outline processor with a
good text editor. The editor is really
good enough to write columns with—I
know at least one columnist who uses
nothing else—and since GrandView has
the capability for multiple windows, I
can do about half my trip work without
ever leaving it. GrandView, alas, really
needs ahard disk.
There's one more possibility Ihaven't
tried: the 11000 with the additional
768K-byte RAM disk. I'm told that
GrandView operates very well with a
RAM disk. That could make the T1000 a
really powerful contender, and it would
be agreat deal lighter than the SupersPort. We'll see. Isuspect, though, that
when all the tests are over, I'll still be
lugging the SupersPort and muttering
curses.
Game Designs
Icame back from Washington, DC, with
asore throat that soon developed into a
cold and went from there to afull case of
the flu. I'm basically pretty healthy—
megavitamins seem to help keep my immune system in good shape—but even so,
Iwas sick enough that Ididn't much feel
like working. The upshot was that Ispent
afew days mucking about with new computer games.
They're getting pretty good. Some,
like Wall Street Raider, are educational
to boot: Raider is adetailed simulation of
corporate finance. Playing one against
the computer isn't alot of fun—the computer isn't too sophisticated—but if you
get three other people, you can really
learn something about stocks, mergers,
takeovers, and the general world of finance, and have awhacking good time in
the bargain.
However, it's no game to play when
you're nursing acold. I've found by and
large that when the flu gets you, the best
thing to do (other than go to bed, which
is boring) is to go conquer something.
continued
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COMPLETE STATISTICAL SYSTEM
WITH DATA BASE MANAGEMENT
AND GRAPHICS
Apowerful, comprehensive, elegant, and super-fast statistical package for IBM (PC, AT, PS/2) and compatible
computers. II The CSS optimized user interface with fast
hierarchical menus incorporates elements of artificial intelligence; even complex analyses require only afew keystrokes
(batch processing is also supported). II CSS features comprehensive, state of the art implementations of: Basic statistics,
Multi-way frequency tables, Nonparametric statistics,
Exploratory data analysis with analytic graphs, Multiple
regression methods, Time series analysis with modeling and
forecasting (incl. full ARIMA), General ANOVA/ANCOVA/
MANO VA, Contrast analysis, Discriminant function
analysis, Factor analysis, Principal components, Multidimensional scaling, Item analysis/Reliability, Log-linear
analysis, Cluster analysis, Non-linear estimation, Logis'
&obit analysis, Canonical analysis, Survival and Failure
Time analysis (Censored data), Quality Control analysis,
and much more. II All statistical procedures are integrated
with fast data base management and instant, presentation
quality graphics (over 100 types); full support for all mono
and color graphics boards (incl. VGA) and over 100 plotters
and printers (incl. the HP and Postscript standards). III All
CSS screen output is displayed via customized ScrolLsheetsrm
(i.e., dynamic, user controlled, multi-layered tables with cells
expandable into pop-up windows); all numbers in aScrollsheetTM can be instantly converted into a variety of
presentation quality graphs; contents of different Scrollsheets m can be instantly aggregated, combined, compared,
plotted, printed, or saved. II The flexibility of the CSS input/
output is practically unlimited: CSS offers an intelligent
interface (read/write) to all common file formats (Lotus, Symphony, dB11, dBLU +, DIE SYLK, ) and special utilities to
easily access data from incompatible programs; graphics can
be saved in files compatible with desktop publishing programs (Aldus, Ventura). II CSS data files can be as large as
your operating system (DOS) allows; OS/2 version coming
soon. II CSS precision exceeds the standards of all common
precision benchmarks. II Technical note: The CSS user
intetface and all I/0 were written in Assembler and bypass
DOS; graphics and data management were written in
Assembler and C; the computational algorithms were
written in Assembler and optimized Fortran, II $495 (plus
$5 sh/h); 14-day money back guarantee.
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StatSoft

z325 East 13th Street • Idea, OK 74104 • (918) 59341411
'a:: ( 918) 583-4376
Iverseas Offices: StalSoft of Europe ( Hamburg FRG). ph 040/420034

StatSoft UK (
London, UK), ph 0438/310056 or 316561, Hearne Software (
Melbourne. Australia), ph: 613-497-4276

Diamond Scan 14
Auto-Tracking
800 x600 pixels (digital, analog, monochrome)
330 0500 pixels (composite NTSC)

Diamond Scan 20A
Auto-Tracking
800 x600 pixels (digital, analog, monochrome)
1024 x800 pixels (maximum)

Diamond Scan 161.
Auto-Tracking
1024 x768 pixels (typical)
1280 x1024 pixels (maximum)

Diamond Scan 201.
Auto-Tracking
Up to 1280 1024 pixels
Actual unretouched screen images
Monitors shown with optional bases

A Clear View To Monitor
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One of the more fascinating war games
is Empire. This is aPC (IBM, Atari, and
Amiga) version of the game that Walter
Bright wrote for big minicomputers. It
was ported over by Mark Baldwin. Strategic Conquest (Macintosh only; aMac II
version has been announced, but I've
never seen it) is pretty directly based on
the old Empire, and it was published before Baldwin got Empire converted to
PCs.
Empire is published by Interstel. They
also do Star Fleet One and have announced but never shipped Star Fleet
Two. Presumably because they began as
a space-war-oriented company, they've
surrounded Empire with a fairly silly
scenario shell, something about being
dropped onto aplanet with asingle army
and the mission of conquering the whole
place. All of that is about as silly as the
game's box cover: adrawing of an overdressed chap who looks to be under 20
and has enough gold braid and medals to
make any generalissimo proud. More to
the point is the warning printed in the
manual: " Empire has been known to be
addictive. Typical battles can take several hours to resolve. Interstel assumes
114
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no responsibility for lost productivity on
the part of the players."
The odd part is that they're right. Empire is an addictive game, and I've been
wondering why.
First, the game is easy to play. Just
take the mouse and use it to indicate
where your troops should go. If you want
to start abattle, try to move where an
enemy force is.
Second, it goes in tiny increments. It's
easy to make just one more move; and although there are alot of units, you can
give them general orders—such as go this
way until you find something, or sit here
and wait for something to happen—so
you don't have to fool with each unit in
each turn.
Third, the conflicts are resolved instantly: you attack, and you find out what
happens. Then you move another unit.
As with point two, this leaves no clear
stopping point. It's always tempting to
make just one more move and see what
that does.
Fourth, the user interface is intuitive.
It's not as good as I'd like. The mouse
response can sometimes be annoying.
I've sent Baldwin suggestions for new

ways to display needed information. Still
it's more than adequate for the job.
Fifth, the game isn't easy to win, but
you probably will. The enemy isn't entirely predictable. He can surprise you,
and of course you never know what the
world map looks like until you've conquered, or at least explored, the territory.
Summing it all up, Empire tempts you
to play just alittle longer and find out
what's going to happen next.
Another series of computer war games
is based on the old board game Stellar
Conquest. Reach for the Stars, which has
been the game of the month here acouple
of times, is certainly the best implemented of these; alas, it's available only
for the Mac, which is probably not a
coincidence since it's the Mac interface
that makes it so easy to play. Stellar Crusade is another; this one is available for
the Atari ST and the IBM PC (and probably some other machines). The user interface isn't anywhere near as nice as that
of Reach for the Stars, but Stellar Crusade does try some innovations.
The one I've spent the last 2 days
mucking about with is Anacreon, which
is published by an outfit called TMA
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Only one supplier of color monitors offers the widest
selection of features and operating flexibilities in the market
today.
That company is Mitsubishi Electronics.
Mitsubishi' delivers the reliability and performance
that can meet your color information display requirements
today as well as tomorrow. Larger screen sizes, truer colors,
and optimum resolutions make your work easier—and far
more productive.
Whether your requirements call for fixed-frequency
graphics standards, like EGA and VGA, or multiplefrequency performance, Mitsubishi has the color monitor

Mitsubishi
Model
Diamond Scan 14
(AUM1381A)

XC1421
3C
VGA Compatible
640 x480 pixels

with the resolution and size to fit your specific needs. This
includes the Diamond Scan Series of 14", 16" and 20" autotracking monitors, some with microprocessor-enhanced
programmable display settings. All at very competitive prices.
To get aclear view of monitor quality and value, look
to Mitsubishi.
For product information or nearest authorized
Mitsubishi Electronics sales representatives, please call
1-800-556-1234, ext. 54M. In California, call 1-800-441-2345,
ext. 54M. Mitsubishi Electronics America, Inc., Computer
Peripherals Division, 991 Knox Street, Torrance, CA 90502,
(213) 217-5732.
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(undoubtedly the author, George Moromisato, in another guise). The manual is
thick and informative and full of good
ideas, but, alas, doesn't give the address
of the company! That's actually not surprising: the whole game is filled with excellent ideas, mostly well implemented,
and then spoiled by inattention to some
vital detail.
Iam about to be more critical of Anacreon than the game deserves; most of its
sins are committed by one or another
start-up software publisher, and indeed,
it's their very generality that tempts me
to discuss them. Then, too, I've just
spent the last 2days (and nights) playing
this thing, so I've given it a lot of
thought. Incidentally, you should note
that Ihave been playing the game. True,
it was mostly away to be distracted from
my flu, but I've got plenty of other games
here, or for that matter there are alot of
new science fiction novels Ihaven't read.
It says alot for Anacreon that although it
was pretty frustrating at the beginning, I
did keep at it.
Anacreon (the name is based on one of
the barbarian kingdoms in Isaac Asimov's Foundation series), like all the

Stellar Conquest derivatives, is akind of
super Hammurabi, with provision for
rather simple combat thrown in. Hammurabi, for those who came late into the
computer revolution, is one of those early
BASIC games that appeared early on,
just after the MITS Altair computer
came on the market.
Half the people Iknow wrote aHammurabi program back in the 1970s; for
many, it was the first program they'd
ever written in their lives. It was agame
of allocation of resources. How much
wheat do you feed the peasants as opposed to how much to save as seed corn?
Do you borrow money from Gonzor the
Toothless (who wants exorbitant interest)
or neglect to buy anew grindstone? And
so forth. The Stellar Conquest derivatives are much more sophisticated now,
but they still require you to make economic decisions.
This is all right when you're working
with half adozen planets, but after the
game gets going and you have 40 or so
places to worry about, it becomes tedious
in the extreme. Anacreon tries to handle
this in afairly novel way: you don't issue
detailed orders to your planets, you des-

ignate what that planet will concentrate
on making. After that, it will take care of
itself, notifying you if it's out of some
raw material it needs.
So far, so good; but once again, after
30 or 40 turns, you are bogged down in
details. Stellar Conquest games all have
the feature that the only way to win is to
build enormous fleets; but since your
empire is scattered all to heck and gone,
you get tiny forces on each planet. Then
comes the task of concentrating those—
and very few of the silly games have any
automatic provision for doing it!
Empire solves much the same problem
by letting you set flight paths: aircraft
produced by rear-area cities can be automatically sent to some convenient forward area without your having to notice
them. Stellar Conquest games desperately need that kind of feature: away to
order aplanet to send each type of force it
produces to some designated place or
places (there are several kinds of warships, and you generally don't want to
mix them in one fleet), and keep doing
that until further notice.
Now since the need for this feature is
continued
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so obvious, and so few games of this kind
have it, one wonders why this happens;
and Isuspect it's because the game designer has long since stopped playing the
game to its conclusion—and may well be
sick of it. In any event, the designer is
"testing" it rather than playing it. This
probably happens to designers of other
types of software as well: it's "tested"
but not used, so that each individual feature works fairly well, but crying needs
that don't arise until things get compli-

cated just aren't seen.
Anacreon's next problem is in the user
interface. While portions of this are
quite good, some are just annoyingly
buggy, and much of it is incomplete.
Bugs include one routine in which the
system will accept acharacter input; but
if you insert anumber, it gives an error
message and makes you start over (after
which it accepts the number it previously
rejected). You can designate planets
either by their names or their numerical

Write Better
Turbo
Programs...
Or Your Money Back
You'll write better Turbo Pascal 5.0 programs easier and faster
using the powerful analytical tools of Turbo Analyst 5.0. You get
an integrated development environment with • Pascal
Formatter • Cross Referencer • Program Indexer
•Program Lister • Execution Profiler • Includes
complete source code. + anew execution timer!
"Turbo Analyst...a valuable tool for every Turbo
Pascal programmer. The Program Structure Analyzer...
atimesaver. The integrated environment ...impressive."
Namir Shammas, Turbo Tech Report, July/Aug. 1988

Turbo Analyst 5.0 is only $99.
Now with data
entry screens!

A Library of Essential Routines

Turbo Professional 5.0 is alibrary of more than 500 state-of-the-art
routines optimized for Turbo Pascal 5.0. It includes complete
source code, comprehensive documentation, and
powerful and useful demo programs. You get
•TSR management • Menu, window, and data
entry routines • BCD • Large arrays and more.
"Turbo Professional...a superbly crafted toolbox...
[makes] the hard stuff so easy."
Kent Porter, Dr. Dobbs Journal, April 1988

Turbo Professional 5.0 is only $ 125.
Call toll free for credit card orders.

1-800-538-8157 ext.

830(1-800-672-3470 ext 830 in CA)

For upgrade or other information, call 408-438-8608.
Satisfaction guaranteed or your money back within 30
days. Turbo Pascal 4.0 Qr 5.0 is required, Shipping & taxes
prepaid in U.S. & Canada. Elsewhere add $ 15 per unit.

TurboPower Software
P.O. Box 66747
Scotts Valley, CA 95066-0747

coordinates. The routine in question
allows, among other things, the naming
of the planets—which must be identified
by their numerical coordinates before
you can name them. Since Ican't recall
all those numbers, Ihave to look at the
screen map to see what the coordinates
are—and doing that triggers the bug.
This is atrivial bug, but it's annoying,
and Ido wonder why it wasn't fixed.
However, fixing that bug isn't what's
really needed. What Anacreon really
needs is away to let you point and shoot:
use either the mouse or the cursor keys to
designate which of the doggone planets
you're trying to name, or go to, or attack.
Anacreon was written in Turbo Pascal
4.0, and about half the game inputs can
be done with menu bars and the cursor
keys; the other (and most often used) inputs have to be laboriously typed in, even
though right there on your screen is alist
of the items you have to type in. It's clear
that Anacreon, again like a lot of selfpublished software, was rushed into production before it was really finished.
One wonders why this should be so.
Start-up companies are at ahorrible disadvantage. They have no advertising
budgets, no mailing lists, no word-ofmouth reputation. They're abit like beginning actors.
Charlton Heston once told me that getting ahead in acting was more amatter of
luck than talent and skill; but then he
hastily amended that. " What Imeant,"
he said, " was that there are alot of skillful and talented people out there, far
more than the industry can absorb, so
that it takes luck, at least one good break,
to rise above the crowd. However, if you
haven't done your homework and developed your skills, one good break won't
do you any good because you won't be
able to exploit it."
It seems to me that software start-ups
are in the same position. There are alot
of good programmers out there. A lot of
them have good ideas. Many of them go
on to develop their ideas, and asurprisingly large number then try to publish
their stuff. Imust get 100 such attempts
each month, and Iprobably don't get
them all. Ilook at perhaps 10 of those,
and I'll be the first to admit that luck has
alot to do with it. A good cover letter explaining just why this is different from
all the " yet anothers" helps alot, but in
the last analysis, Ilook at stuff by whim.
Since there is so much unexamined
software lying around Chaos Manor, I'm
not going to spend alot of time with anything that's confusing, or contains annoying bugs disguised as features. I've
continued

116

BYTE • JANUARY 1989

Circle 281 on Reader Service Card

STOP

and compare our quality and prices!
Or
at-e7f/47t/tevo-...
42+ Meg 12 MHz 286
EGA Color System $ 1850
•Samsung 14" EGA Color Monitor
•12 MHz PC-AT Computer
•Baby AT Case with Key Lock, Turbo, Power and Hard Drive LEDs
•Everex Enhanced Auto Switch EGA Card 640 x480
•Intel 80286 CPU
•Multi- speed 6/8/10/12 MHz
•Keytronics 101 Enhanced Keyboard
•640k Memory Expandable to 1Meg
•200 Watt Power Supply
•Seagate Model ST251 42+ Meg Hard Disk Drive
•51
/"1.2 Meg Floppy Drive
4
•Western Digital 2 Hard Disk and 2 Floppy Controller with Cables
•Serial/Parallel & Game Port
•80287 Math Co- Processor Slot
•Complete Operations Manual
•One Year Warranty
With EGA Multisync (Analog) 800 x560
With Monochrome + 40 Meg ( ST- 251)

42+ Meg 16 MHz 286
EGA Color System

$ 2045
$ 1495

$2250

Same System as Above with the Following Differences:
•Running at 21 MHz
•0 Wait State
•16 MHz PC-AT Computer
•Multi- speed 8/16 MHz
•Landmark Test of 21 MHz
•1Meg Memory Expandable to 8 Meg on the Motherboard
With EGA Multisync (Analog) 800 x560
With Monochrome + 40 Meg (ST- 251)

$ 2445
$ 1895

DOS 3.3 — $79
DOS 4.0 — $ 109

I
F- --Ili
HePPRIltel

ex "MUM

11 DIEM
11 tI \
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286 16 MHz 0 Walt State Running at 21.0 MHz

42+ Meg 20 MHz 386
EGA Color System

$2995

•Samsung 14" EGA Color Monitor
•20 MHz 0 Wait State Computer
•Everex Enhanced Auto Switch EGA Card 640 x480
•AT Case with Key Lock, Turbo, Power and Hard Drive LEDs
(Tower Case available)
•Intel 386-20 CPU (not a386-16)
•Keytronics 101 Enhanced Keyboard
•1Meg Memory
•220 Watt Power Supply
•Seagate Model ST251 42+ Meg Hard Disk Drive
•5,
/4" 1.2 Meg Floppy Drive
•Western Digital 2Hard Disk and 2Floppy Controller with Cables
•Serial/Parallel & Game Ports
•Math Co- Processor Slot
•Complete Operations Manual
•One Year Warranty
With 386-20 MHz EGA Multisync (Analog) 800 x560 . . . . $ 3190

0/--ity, Ode

ALL SYSTEMS ALSO
AVAILABLE WITH VGA

1-214-931-3777
leee, inc.

17120 DALLAS PARKWAY • SUITE 212 • DALLAS, TEXAS 75248

TERMS: One year warranty (12 months parts/12 months labor). 30 day money- back guarantee (excluding shipping charge). We accept Visa, MasterCard. Discover
(add 3% for credit cards), cashiers check, money order, wire transfer and personal checks (personal checks, please allow 10 working days to clear). Shipping and insurance
extra. Prices and availability subject to change without notice. IEEE reserves the right to substitute equivalent or better products. No COD's accepted. 15% restocking fee on
unauthorized returns. IBM XT/AT are trademarks of IBM Corporation. HOURS: (Central Time) 9 a.m. to 7 p.m. Monday through Friday, 9 a.m. to 5 p.m. Saturday.
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BEST BUYS ON THE MARKET!
80286-12
ZERO WAIT STATE

COMPLETE
ZUMB EGA SYSTEM...

MONO SYSTEM

MHz

wa0MB HDD

,b

NM"

• 80286-12 ( 12/6) CPU
• 512K (EXPANDABLE TO 640K, 1MEG
• TURBO SPEED & RESET BUTTON
2MEG, 4MEG ON THE CPU - EXT. OR EMS) e200W POWER SUPPLY
• 20MB HDD (ST- 225) • 1.2 MB FDD • 101 ENHANCED KEYBOARD
• CONTROLLER (2FDD, 2 HDD)
• 6-16 BIT, 2-8 BIT SLOTS
• EGA CARD w/AUTO SWITCH
• 80287 MATH SOCKET
• 14' EGA COLOR MONITOR
• OS/2 COMPATIBLE
w/TILT & SWIVEL BASE
• NORTON V3 SI - TESTED 15.3
• SERIAL PARALLEL PORT
CHOICE OF CABINET
• CLOCK CALENDAR
* FULL (21'W x 16.51 x6-14)
w/BATTERY BACKUP
* COMPACT ( 14.5"W X 16'L x7'H)

12 MHz ZWS SYS

2_9

Mi3

(own

4_9

hlele_

49 hlil.

ST-2b1 (4omS) ST-251-1(28mS) ST

$1595.

$1760.

$1860.

$2050.

VGA SYS

$1860.

$1995.

$2095.

$2285.

w/MULTISCAN MONITOR

80386

COMPUTER SYSTEM
w/40MB HDD
• 32 BIT 80386-16 (20 MHz OPTION)
• 1MEG RAM (80NS)
• 40MB HDD
•1.2MB FDD
• 200W POWER SUPPLY w/DESKTOP CASE
• MONO G CARD w/14' TEL FLAT MONITOR
• SERIAL PARALLEL CLOCK CALENDAR
• 32KB (4-8 SRAMs) CACHE MEMORY
• 1-32 BIT (MEMORY), 5-16 BIT &
2-8 BIT SLOTS
• RELOCATABLE EGA
BIOS TO RAM

80 MB
61B
(18MS)

EGA SYS

• 8088-2 8MHz CPU w/640K RAM
• 20MB HDD w/CONTROLLER
• 360KB FLOPPY DISK DRIVE
• MONO G CARD (720 x348 RES)
• 12' TTL AMBER MONITOR
• SERIAL PARALLEL CLOCK CALENDAR
• 101 ENHANCED KEYBOARD
• FRONT RESET SWITCH
• POWER, TURBO LED

. .

•30 DAY MONEY RAM GUARANTEE Voz cmrctet
may be returned within 33 days from the dote of shipment for refund less shipping chore Items returned must
be asnew °Strout modMcatIch or dollop°. AO manuals and pockopIng must be Included Pekin shipping rnust be prepaid ond Insured bearrnp aIMA (Return Material AuthorizatScrO on the dipping label.

CALL FOR OTHER CONITGURATIONSI

SUNTRONICS, INC.
‘„,
Since

1976

VISA/MASTERCARD ACCEPTED

800-545-9777

I YEAR WARRANTY — PARTS & LABOR
ALL ITEMS IN STOCK!
Moos ski/out lo chongo wilhoul notice • 01)rogué-os cosh

MAIN OFFICE

(
213) 644-1140

12603 S CRENSHAW BLVD
HAWTHORNE, CA 90250 M F830 530
ORANGE

couNry (
714) 538-0929

108 W KATELLA AVF
ORANGE CA 9266/ M-1 106 SAT 105
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said all this before; and since being contory worlds (once again, there is no
sidered for review in aBYTE column is
"automatically trade these materials bethe equivalent of the actor's one lucky
tween these planets" command).
break, you'd think a software author
Here you've invested 15 minutes of
would take alot of care to see that the
time making moves and getting everyproduct is as solid as possible.
thing set, you need to look something up
Alas, most of it is likely to be like
Anacreon: pretty good if you're willing
to spend time mastering it, but hard to get
into if you're not an enthusiast.
More examples. Item: The game's Options menu lets you enable or disable the
Pause feature. This is important, because the game has atime clock running,
and since each move can take half an
hour or so, and few of us are immune to
dinner announcements, telephone calls,
and other distractions, you really must be
able to halt that clock while doing something else. Alas, it is nowhere explained
how to do that. The thick manual has an
index, but no entry for Pause.
in the manual, and the phone rings. The
Item: you can save the game only after
game clock ticks on inexorably (it upyou have completed amove. Moves take a dates itself from the system clock, so that
long time, espeCially when you're first
even if you use DESQview and stop the
learning the game, and particularly durthing from running in the background,
ing some of the economic phases when
you can't stop that damned clock). You
you have to collect fleets and send them
can't save, you can't pause, and if you
after raw materials to be delivered to facmove hastily, you'll probably blow the

S

tart-ups
aren't the only ones

who can manage to do
things goofy.
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game. What do you do? Even if you
know the secret to Pause, you're still in
trouble.
If you're the game developer or one of
his close friends, you don't have that
problem; you know what you're doing.
Besides, you're probably no longer playing the game, you're just " testing" it.
Icould go on, but surely the point is
made? Iget alot of software like that,
and not just games. Anacreon got several
lucky breaks. If it hadn't been for the
flu, and my particular interest in stellar
empires in general and Isaac Asimov's
Foundation in particular, I'd never have
got past its bugs; Anacreon would have
ended up with its disks scrubbed and the
manual in the Notre Dame paper drive,
which would be too bad, because it's
really adarned good implementation of
the Stellar Conquest idea.
Incidentally, start-ups aren't the only
ones who can manage to do things goofy.
Interstel, publisher of two of my favorite
games, has put out athing called First
Expedition, which manages faithfully to
simulate all the long boring aspects of
sailing: they make you sit there and steer
continued
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12 MHz 80286
AT- Compatible
1Mb on- board DRAM
Full se; of ATcompatible controllers
EGA/CGA/MDA/
Hercules compatible
HD/FD controllers
...and more

ou see here.
Big power
for smaller systems.
little Board/286 is the newest
member of our family of MS-DOS
compatible Single Board Systems. It gives
you the power of an AT in the cubic inches
of ahalf height 51/4" disk drive. It requires
no bacicplane. It's acomplete AT-compatible system that's functionally equivalent to
the 5-board system above. But, in less than
6% of the volume. It runs all AT software.
And its low-power requirement means
high reliability and great performance in
harsh environments.
Ideal for embedded & dedicated
applications. The low power and tiny
form factor of Little Board/286 are perfect
for embedded microcomputer applications: data acquisition, controllers,
portable instruments, telecommunications, disldess workstations, POS terminals
. . . virtually anywhere that small size and
complete AT hardware and software
compatibility are an advantage

THE AMIPRO LITTLE BOARIY/286
Compare features.
Both systems offer:
•12MHz CPU
•512Kor 1Mbyte onboard DRAM
•80287 math co-processor
option
•Full set of ATcompatible
controllers
•2RS232C ports
•Parallel printer port
•Floppy disk controller
•EGA/CGA/MDA/Hercules
video options
•AT-compatible bus
expansion
•Awide range of
expansion options
•IBM-compatibleAward
ROM BIOS

But only Little
Board/286 offers:
•5.75" x8" form factor

• EGA/CGAIMDA/Herrules
on adaughterboard with
no increase in volume
•SCSI bus support for a
wide variety of devices:
Hard disk to bubble drives
•On-board IKbit serial
EPROM. 512 bits available
for OEMs
•Two byte-wide sockets
for EPROMilffl/
NOVRAM expansion
(usable as on- board solidstate disk )
•Single voltage operation
(+5 VDC only)
•Less than IOW power
consumption
•060 °Coperating range
Tradaturio, Al hPC— IBM Corp.;
Ilercule,—ifercules Comp. Tech.,
Inc MS DŒ— Microsoft Corp.
Li ttleBoard—vnpro Computers. Inc

Better answers for OEMs.
Little Board/286 is not only asmaller
answer, it's abetter answer ... . offering
the packaging flexibility, reliability, low
power consumption and I/O capabilities
OEMs need . . . at avery attractive price.
And like all Ampro Little Board products,
Little Board/286 is available through
representatives nationwide, and worldwide. For more information and the name
of your nearest Rep, call us today at the
number below. Or, write for Ampro little
Board/286 product literature.

408-734-2800
Fax: 408-734-2939 TLX: 4940302

COMPUTERS, INCORPORATED

1130 Mountain View/Alviso Road
Sunnyvale, CA 94089

Reps: Australia -61 3 720-3298, Belgium- 32 87 4690.12; Canada-(604) 438-0028; Denmark -45 366 20 20; Rnland-358 (
1585-322. France 331 4502-1800, Bentsen". West- 49 89 611-6151;
lweel-972-3 49-16-95 Italy- 39 6811-9406, Japan- 81 3257-2630; Spedn-34 3204-2099, Sweden- 46 88 55-00-65 Switzerland- 41 I740-41-05; United Kingdom- 44 2964-35511; USA, contact AMPRO.
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for long minutes in real time while absolutely nothing happens on-screen. Ican't
imagine that anyone at the company ever
played this turkey.
The moral of this is left as an exercise
to the reader, particularly those of you
who want to publish your own software.
Note on Turbo Pascal
Anacreon was written in Turbo Pascal
4.0. It's agood example of just how complex aprogram you can write in Pascal. It
also stretches the limits of a 512K-byte
machine. The author has recently updated to Turbo Pascal 5.0 and reports
that although it's not areal problem, he is
having some difficulty getting his big
program and the debugger going at the
same time; its pure size limits are the
root of the problem.
Fortunately, Borland's new Turbo
Debugger can be run on an external machine, meaning that you can have the debugger in one PCompatible (it can even
be an old PClone) connected to your AT
with aserial cable, and run your program
on the large machine. This not only saves
memory, but often you can find out alot
from crashes, since you haven't crashed
the machine doing the debugging.
Turbo Pascal 5.0 also allows overlays
in expanded memory, which is another
neat solution to the memory limits of
most machines.
It has a great tutorial, and there are
scads of Turbo Pascal toolkits, not only
Borland's but many developed by third
parties. Iam more and more becoming
convinced that Turbo Pascal is the programming language of choice for people
who are more interested in what they
want the machine to do than in how to
make that happen. Turbo Pascal may be
neither as elegant nor as portable as C,
but it's sure less obscure. Ithink it may
well be the language for the rest of us.
Power Point
The Mac II isn't indispensable, but it's
getting close. Istill don't use it to write
books or to do taxes, or indeed any of the
day-to-day stuff, but Icould. While Iwas
in Washington, Iwent to Tom Clancy's
house for lunch, and there sat his little
Mac Plus, which is still the only computer he has for both writing and database organization. Icouldn't write books
on the small Mac because Ican't see that
small screen well enough, but Ican see
the Mac II just fine— and clearly if Tom
Clancy can turn out his blockbusters on a
Mac Plus, Iought to be able to do it with a
II, especially since Ihave a Plus networked into the system as well.
It's partly out of habit that Idon't con120
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centrate on the Mac II and say to heck
with everything else. There's also software familiarity: I've got used to PCompatibles, and there really is alot more interesting software for PCs than for the
Mac. Finally, while MultiFinder doesn't
work very well yet, DESQview on abig
80386 machine certainly does, and I've
got very used to being able to pop from
my word processor to my database, then
over to the modem, then into GrandView
for notes.. . .
On the other hand, even though Idon't
use it every day, I'd really hate to give up
the Mac II. When we do use it, nothing
else will do the job half so well.

E

ven

though Idon't use it
every day, I'd really
hate to give up the
Macintosh II.

Microsoft's Power Point is agood example of that. This is aprogram that lets
you organize presentation materials. You
can make briefing charts, organization
charts, color pictures and maps, and just
whole bunches of other stuff, in black
and white or in color. To get color pictures from the Mac II's screen onto aprojector, you can either get an electronic
slide maker or do what we do and shoot
the picture with Datacam and use photographic methods. Black and white prints
out nicely on the LaserWriter IINTX, of
course: if you want ViewGraphs, you
print on acetate.
I've only got started with Power Point.
As with most modern Macintosh programs, it's easier to use than to talk about
it; you just sort of noodle around doing
what seems obvious, and after awhile it
clicks.
Of course, you can also read the manual. Power Point's manual is extraordinarily complete, with lots of color illustrations. Much of it consists of descriptions of what the program can_do; these
are followed by copious examples, in
clear and precise language. This is getting close to the model of what agood
manual should be. It's also supplemented
by pamphlet-format quick reference and
template guides. It's this kind of quality

that makes it difficult for small outfits to
compete with the Redmond giant.
Icould run on at length about Power
Point, but Iwon't; I'll just say that if
you're in the business of putting on briefings and otherwise making presentations, you might want to seriously contemplate getting aMac II just so you can
use this program; it's that good. Highly
recommended.
MacSpin
People generally aren't interested in statistics. Isuppose Iam more than most because back when Iwas in graduate school
in psychology, Dr. Aaron Paul Horst insisted that his students go over to the
math department and really learn the
calculus of probabilities rather than faking it by taking " Statistics for Social Scientists." Ican't say Ihad fun doing that,
but the course was worth the effort.
That was just before John Tukey and
his students effectively revolutionized
the field of statistics. Tukey insisted that
you needed more than mathematical
models to understand data; that you
ought to play about with it, manipulate it,
examine it in different ways, rather than
mechanically crank out an analysis of
variance that would produce a table of
"significant" differences without giving
much hint of what that meant.
Tukey and others seized upon early
developments in computer graphics to
make their case and developed novel
ways to look at clouds of data points. The
programs ran on acomputer system that
cost the equivalent of ahalf million 1988
dollars.
MacSpin was written by several of Tu key's graduate students, and it does on a
Macintosh what his original programs
did on Stanford's large and expensive
system back in the 1970s. Iwas much impressed with version 1of this program
when it came out several years ago; I'm
even more impressed with version 2.
Who needs MacSpin? Actually, almost anyone with aMac will find it interesting. The program comes with abunch
of data sets, all of them rather fascinating. One is aplot of the known galaxies.
When you first put it up on the screen it
makes little sense, but then as you rotate
the image, you see big holes and gaps.
Why should that be? Then you see the
pattern and realize that it's the Milky
Way.
Other canned data sets include hospitals and livability of cities. Use these to
get afeel for what the program can do; by
then, you may have thought of other
things to examine. I'm about to put in the
continued

NEW

THE "DESKTOP
PRESENTER PACK"

Everything you need for creating and
giving presentations with your PC.
Now, you can make impressive, professionalquality, full-color presentations of any kind right
at your desk with The DESKTOP PRESENTER
PACK.
Everything you need is included: ColormetriC
a high resolution graphics card for your PC.
PictureItTM business graphics software, and
PCPrintmakere desktop printing software.
With The DESKTOP PRESENTER PACK
you will turn your personal computer into afullcapability workstation for creating professional-

quality presentations quickly and easily. Then
use your PC to give avideo presentation in
1000 colors.
Or make high resolution slides, overhead
transparencies or hardcopy all in full-color by
simply plugging in aSlideMaker® or color printer.
Buy the DESKTOP PRESENTER PACK and
make the best presentation of your career.

Call today 800-556-1234, ext. 234.
In (' alif. 800-441-2345, ext. 234.

General Parametrics Corporation
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Berkeley, CA 415-524-3950
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Items Discussed
Anacreon
TMA
15 Whittier Rd.
Natick, MA 01760
(508) 655-5823
Inquiry 1002.

$49.95

Datacam
Polaroid $545-$595
35mm
$875-$925
Photographic Sciences Corp.
770 Basket Rd.
P.O. Box 338
Webster, NY 14580
(716) 265-1600
Inquiry 1003.
Empire
Interstel
P.O. Box 57825
Webster, TX 77598
(713) 486-4163
Inquiry 1004.
Grand View
Symantec Corp.
Living Videotext Division
117 Easy St.
Mountain View, CA 94043
(415) 964-6300
Inquiry 1005.

$49.95

$295

data on my books: sales, year published,
number of pages, cover price, with or
without coauthors, and everything else I
can think of, then see if anything interesting pops out. I've also got acouple of
other projects in mind.
The MacSpin documents indicate that
the program is copy-protected. Weary of
that, Iused Copy II Mac to put it on my
hard disk and get it over with. Ihave
since discovered an undocumented feature: although the documents don't say
so, its manufacturer, D' Software, removed the copy protection from MacSpin some time ago.
MacSpin is an excellent program, particularly if you're one of those unfortunate people who hate statistics but are always having them thrown at you. A few
hours of hacking about with MacSpin
will teach you more about correlations
than you ever learned in " Educational
Statistics." Recommended.
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MacSpin
D' Software
P.O. Box 9546
Austin, TX 78766
(512) 482-8933
Inquiry 1006.

$300

OmniKey 102
Northgate Computer Systems
2905 Northwest Blvd., Suite 250
Plymouth, MN 55441
(800) 328-8907
Inquiry 1007.

$99

SupersPort 286
Zenith Data Systems
1000 Milwaukee Ave.
Glenview, IL 60025
(312) 699-4800
Inquiry 1011.

$4999

T1000
Toshiba America, Inc.
9740 Irvine Blvd.
Irvine, CA 92718
(714) 583-3000
Inquiry 1012.

$1249

Power Point
$395
Turbo Pascal 5.0
Microsoft Corp.
Borland International
16011 Northeast 36th Way
1800 Green Hills Rd.
P.O. Box 97017
P.O. Box 660001
Redmond, WA 98073
Scotts Valley, CA 95066
(206) 882-8080
(408) 438-8400
Inquiry 1008.
Inquiry 1013.
Reach for the Stars
$40
Wall Street Raider
Strategic Studies Group, Inc.
Oasis Press
1747 Orleans Court
720 Hillview Dr.
Walnut Creek, CA 94598
Milpitas, CA 95035
(415) 932-3019
(408) 263-9671
Inquiry 1009.
Inquiry 1014.
Stellar Crusade
Strategic Simulations
1046 North Rengstorff Ave.
Mountain View, CA 94043
(415) 964-1353
Inquiry 1010.

$ 149.95

$39.95

$49.95

Northgate Keyboards
Did you like the feel of the old IBM PC
keyboard? The one that went " klikklak!" (Sorry: we just went to opening
night of The Tales of Hoffmann. Placido
Domingo was superb as usual. A new
Hoffmann libretto and arrangement
based on recently discovered Offenbach
notes, but that's another story.) Anyway,
if you liked that keyboard, you may be interested in the Northgate OmniKey 102.
It has that feel, without the disastrous key
layout of the old IBM.
Indeed, the OmniKey 102 has about as
good akey layout as any Iknow, and the
feel is quite good. It has the function keys
in agroup on the left (XT style), rather
than across the top. The Escape key is
where it belongs, the Backspace and Return keys are oversize, and there are a
number of other interesting layout features.
Ilike this keyboard; whether Ilike it

more than my DataDesk keyboards is debatable, but Isure do like the feel of the
OmniKey 102.
There's one real problem. Northgate
sent me four of those keyboards. Three
of them have the annoying habit of repeating a letter sometimes (keyboard
bounce); one has a sticky 2 key that I
can't fix with silicon lubricant. I'm sure
these keyboards were just off the assembly line, and it may be they were part of a
bad batch; but sending me three mildly
defective keyboards out of four doesn't
argue well for their quality control.
Worse, people for whom Ihave agreat
deal of respect tell me that trying to get
Northgate to honor awarranty is avery
difficult and time-consuming business;
they do it, but apparently their system is
swamped.
I have discovered that the keyboard
bounce happens only when the keyboard
continued

MICROSOFT PC Works
SPECIAL $83
MICROSOFT PC Excel
SPECIAL $247
Call on all Microsoft Mouses

A
•••

WAREFICVSE-13.

Order Status,
Technical & Other
Info (602) 246-2222

PRODUCTS

FAX #( 602) 246-7805
Call for programs not listed

TOLL-FREE ORDER LINE 1-800-421-3135
-HARDWARE -

HOLIDAY SPECIAL
Complete Brand Name Mono Computer System
w/Epson Printer
8088-10 MHz
$ 1249
80286-12 MHz
2369
AT&T 6386 WGS
2795

-SOFTWAREAccounting
Dac Easy Acct 30 .
Dac Easy Light
Dac Easy Payroll
Dollars & Sense
In House Acct
Managing Your Money 40
Quicken

Low Price
$ 39
Low Price
94
112
117
28

Communication Programs
Brooklyn Bridge Universal
Carbon Copy Plus
Crosstalk XVI
Crosstalk MK4
Flying Dutchman
PC Anywhere Ill

575
105
92
110
64
69

Clipper
$410
Condor 3
325
DataPerfect .
Low Price
DBase Ill Plus
375
DB-XL Diamond
115
Fox Base Plus 2.1
189
Gender
189
Paradox 20 Premium
435
PFS: Pro File
Call
Powerbase ...........
169
O&A 3.0
188
Quicksilver Diamond
329
Revelation Advanced
460
R Base For DOS
425
Reflex
90
Relate & Report
112
VP Into
63

Desktop Publishing
Pagemaker Ver 30
PFS First Publisher 20
Ventura Publisher 20

$ 475
73
Call

Graphics
Boeing Graphics
$ 200
Chartmaster
199
Design Cad 2D & 3D
148
Diagram Master
199
Easy Cad
109
Generic Cad
49
270
Microsoft Chart 30
225
Newsroom Pro
65
Printshop
33

Integrated
Ability Plus
Enable
Microsoft Works
PFS 1st Choice
Smart System
Symphony

$145
352
83
79
380
465

Languages
Lattice C Compiler
$ 220
Microsoft C Compiler Ver 50
Call
Microsoft Fortran Ver. 41
260
Microsoft Macro Assembler Ver. 51 84

$ 176
59
Call
390
612
Call
Call
Call
90

Multi- User Software
Fox Base
•
Microsoft Word
Word Perfect 50
Word Perfect Modules

$ 299
205
355
ea 79

Microsoft Project
Super Project Plus
Timeline 30
Harvard Total Project Mgr

Spreadsheet
$ 295
247
143
329
Call
117

Utilities
Core Fast
75
Copy II PC
$ 19
Copywnte
39
Cubit
39
72
Desgview 201
Direct Access
49
Eureka
99
Fastback Plus
Call
Formtools
56
Graph in the Box 2
Call
Mace
48
Microsoft Windows 286 Ver 2.1
55
Norton Advanced
75
Norton Utilities
48
PC Tools Deluxe
37
Prokey 4.0
70
0 DOS II
49
Rightwriter
75
Sidekick Plus
115
Sideways
39
SOZ Plus
55
Superkey
59
Lightning
79
XTree
35

$101
69
429
36
85
95
69

Boards

Rampage/2
Rampage 286 w/512K
Rampage 286 PLUS w/512K
Sixpac Plus w/64K

Call
$ 399
Call
129

All Other AST Products . . Call
EVEREX
2MB Above PC/XT w/o Mem
3MB Above AT w/o Mem
ORCHID
Ram Quest Extra PS/2
INTEL
Above 286 w/512K
Orchid Tiny Turbo

79
89
Call
375
289

COMPUTERS
EVEREX
286. 10MHz. 0Wait
286. 10MHz. 1Wait
286.12 5MHz, 0Wad
ACER
710 w/o Monitor
900 w/o Monitor
SHARP
PC 4501
PC 4502
PC 4521
AT&T
6286 WGS
6300 WGS
6386 WGS. 40 MB H D
6386. 135 MB H D
ZENITH
Super Sport 286/20MG
Super Sport 8088/2- Floppies
Super Sport 8088/20MG
NEC
Mulespeed-2

Hard Cards
Plus 20 MB
Plus 40 MB

$529
659

Hard Drives
Seagate
Seagate
Seagate
Seagate
Seagate
Seagate
Priam

ST-225 20 MB w/cont
ST-238 30 MB w/cont
40 MB AT 251-0
80 MB AT
ST- 125 w/cont
ST-138 w/cont

Call
Call
$ 765
Call
Call
1499
899
2999
4599
Call
Call
Call
Call

Call

$259
285
399
579
319
399
Call

Monitors
AMDEK
410 Amber
MAGNAVOX
RGB
SIGMA
Laserview - 19
SAMSUNG
Flat Amber
TTL Amber w/tilt
Color wain
VIKING

$1149
999
1349

All Other
NEC Products

$ 145
255
Call
89
76
249
Call

Printers
CITIZEN
MSP 40
$ 285
120 D
146
MSP 50
385
EPSON
LO 500
349
L0850
559
FX-850
Call
LASERS
Other Lasers
Call
AST TURBO PS
Call
OKIDATA LASERLINE 6
1379
OKIDATA
OKI 320
359
OKI 390
499
PANASONIC
1124
339
10911-Mz
189
STAR MICRONICS
NX 1000
179
NX 1000 Color
238

VGA/EGA Boards
AST VGA • 116 Bit)
ATI EGA Wonder 800
Genoa Super EGA Hi Res
Orchid Designer VGA 800
Orchid Pro Designer
Paradise VGA Plus
Paradise VGA Proff
Vega VGA
All Other EGA Products

$ 349
229
186
249
299
269
399
275
Call

Modems
AZ 2400 INT wio Soft
Everex 300/1200 w/ Soft
Everex 2400 EXT, Error Cor
Hayes 1200 EXT w/o soft
Hayes 1200B INT w/ Soft
Hayes 2400 EXT w/o Soft
%gent Pocket Modem
U S Robotics 2400 w/o Soft

$129
69
189
299
289
435
114
335

EGA Monitors
Casper
Princeton Ultra Scan
Mitsubishi Diamond Scan
NEC Multisync It
Zenith 14 - Flat Screen

$410
539
509
599
650

Logitech
Microsoft Bus w/Paintbrush
Microsoft Serial

$68
92
92

FREE SOFTWARE!

Word Processing
Grammatic
Microsoft Word 40
Multimate Advantage II
0 and AWrite
Rightwriter
Webster Spellcheck
Word Perfect Ver 50
Word Perfect Executive
Word Perfect Library 20
Wordstar Pro 50
Wordstar 2000 •

2727 West Glendale Ave. • Phoenix, AZ 85051
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$ 299
255
323
355

Lotus 1-2-3
Microsoft PC Excel
Ouattro
Surpass
Plan Perfect
VP Planner Plus

WAREHOUSE DATA PRODUCTS
We do not guarantee compatibility

Copy II PC Deluxe Bd
Curtis Ruby Logical Connection
Mach Ill Joystick
Masterpiece
Masterpiece 150 Watt Power Supply

AST

Languages
Microsoft Pascal
Microsoft Quick Basic 40
Microsoft Quick C
Ryan McFarlan Fortran
Ryan McFarlan Cobol
Turbo Basic
Turbo C 20
Turbo Pascal
Turbo Prolog 20

Project Manager
Data Base Managers

Accessories

$49
185
259
110
75
37
Call
124
65
239
205

VISA

Purchase over $ 100 and receive one of these disks absolutely FREE' Purchases
over $250 get two free disks, over $ 400 get three, or get all four disks when your
purchase is over $ 500l
1) MIXED BAG. 2) PC-WRITE. 3) FONT-SET. 4) DR. DATA LABEL.

TERMS: Shipping mininmum is $ 500 AZ orders -( 67% sales tax Personal check/company check allow fourteen ( 14) days to clear We accept purchase orders from authorized institutions for 3.5% more
than cash price. All returns are subiect to our approva , There will be a20% restock fee Minimum phone
order $50 All prices are sik(ect to change Due to copyright laws we cannot take back any open software

klosterCoed

No Charge for
MasterCard or Visa

Servicing our PC buyers with

Phone Hours:

low pricing and technical

Monday thru Friday 6:30 am-9:00 pm.

experience since 1979.

Saturday 900 am- 5:00 pm MST
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CHAOS MANOR

Winding Down
I'm out of space, and as usual there's an
enormous pile of good stuff in the ready
line. Broderbund has a new Macintosh
HyperCard program called DTP Advisor; it's atutorial and management system for people interested in desktop publishing, and you really can learn alot by
using it. There's askSam. Iam getting
seriously annoyed at companies that use
odd orthography for product names, and
Ioften swear Iwill never review another,

is used with avery fast 80386 machine;
with normal AT and XT machines, you
will never see it.
For all that, Ido like the darned keyboard, and Ihave been oddly reluctant to
change it, even if every now and then I
have to correct " annnd" or " kkeeeeep."
The bounce doesn't happen very often,
the spelling checker generally finds all
those cases anyway, and—and besides, I
guess Ireally do like to hear the keys go
klik-klak!

ARE YOU STILL DRAWING FLOWCHARTS BY HAND?

A/P

\ Other Text

Distribution

Invoice Information
Entered into

(g)

Computer System
General

(d)

Ledger

(d)

P.O. Copy

(h)
Discrepancy
Sheet

R.R. Copy
Payment

A/P Voucher

Selections

Register

(f)

(
e)

Invoice Copy

Check Copy

FLOW CHARTING 11+
Flow Charting II+ will amaze you with its speed, power and simplicity.
•Update and print charts as fast as the situation changes
•See your revisions right away— no long wait for charts to be hand drawn
•Select 26 standard shapes; 10 text fonts
•Tutorial manual makes learning easy
•Runs on IBM or compatibles
•Produces excellent organizational charts!
•Only $229'

PATTON & PATTON
Software

Corporatior

Excellence in charting the flow of ideas
For more information, see your local retailer or call
1-800-525-0082, ext. 47 ( outside Calif.) 408-629-5376 ( Calif./Intl)
81 Great Oaks Blvd., San Jose, CA 95119
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but in fact this is a darned good freeform database program, easy to learn
and easy to use, just the sort of thing the
casual user needs; it hasn't yet got apermanent DESQview window on my system, but by next month it may.
There's Stephen Manes's Complete
MCI Mail Handbook (
Bantam, 1988). I
find MCI Mail indispensable, but their
user manuals suck green turtles; Bantam's new book is both an introduction
and a reference, and it's excellently
done. There's also Que's new HyperCard Quickstart, an excellent tutorial to
getting started with Macintosh HyperCard: how to use it, and also how to author your own card stacks. If you've been
curious about what HyperCard is all
about, this is the book to get.
We've also got Gofer for the Mac.
Gofer, for those few who don't know, is a
program that searches all over your hard
disk to find files containing the stuff
you've asked it to look for. It works intuitively, it's very fast, and if you've got
stuff scattered all over the place the way I
do, you really have to have this program
for the PC. Ihaven't done much with the
Mac version, but given my 330-megabyte
Priam MacDisk, Iexpect to use it alot.
The book of the month is Michael
Wood's In Search of the Dark Ages (
Facts
on File, 1987); it will tell you more about
Alfred the Great and Athelstan than you
thought you wanted to know. Wood
shares that with Tom Clancy's The Cardinal of the Kremlin (
he told me he
wouldn't give me the antidote to what he
put in the lunch if Ididn't say that).
The game of the month is clearly
Anacreon; despite its problems, it's playable and the flavor is good, much like
Beam Piper's old Space Viking series.
Also, the author is busily fixing bugs
even as Iwrite this. ( Icalled him afew
minutes ago and read him what I've
said.)
I've just read this over, and it's interesting that Ifind myself thinking up excuses for not using the Mac II more. You
can make whatever you want to of that. •
Jerry Pournelle holds adoctorate in psychology and is a science fiction writer
who also earns acomfortable living writing about computers present and future.
Jerry welcomes readers' comments and
opinions. Send aself-addressed, stamped
envelope to Jerry Pournelle, do BYTE,
One Phoenix Mill Lane, Peterborough,
NH 03458. Please put your address on
the letter as well as on the envelope. Due
to the high volume of letters, Jerry cannot
guarantee apersonal reply. You can also
contact him on BIX as "jerryp."

Usersoft/C
Means Business
UserSoft Business Cis the financial Ccompiler that makes sense
to both clients and programmers.
It is not just another Ccompiler.
Business C Development Tools'",
consists of SCREEN", S/AM"
and SUPERIOR", regular price
at US$299.95. Comdex 88
special at US$199.95. System
Requirements for the IBM PS/2"
and the IBM® family of personal
computers and all 100% compatibles. PC- DOS (MS-DOS) 2.0
or later. 384K RAM.
Compiler Library Models
SMALL to HUGE.
Commercial CDevelopment
Tools -s, consists of S/AM' and
SUPERIOR", regular price range
from US$499.95 to US$999.
Comdex '88 special at
US$399.95. Commercial
Development Tools are currently
available for UNIX ( Sun, VAX),
and other systems. Versions for
Macintosh", IBMNS" and
XENIX" will be released early
in 1989.
S/AM — the revolutionary database management system that
gives you unlimited growth and
ease of usage. There are no
limitations on any of the following features: key types (alphanumeric, integer, float & image),
#of key parts, # of data fields,
size of any key and/or data, and
#of alternative keys. Other
features includes automatic
management of alternative key
files (virtual tables); encryption
on file, record, datafield or even
abyte; privacy prevention option
(in the event of three or more
illegal attempts to access the file,
future access to that level will be
prohibited until reset); highlanguage access for non- image
data; mixed (fixed and variable)
data field/key length for storage
compression & for special
applications.

SCREEN is asuperset of UNIX
curses; supports large window
buffer with scroll, wrap, horizontal scroll etc.; has multiple
windows & sub- windows, direct
screen read/write and auto
CGA/monochrome capabilities.
Optimized for developing
spreadsheet and word processing programs.
SUPERIOR — the world's first
breakthrough in making C "The
language for developing business application programs". It is
capable to manipulate the format
for inputing or outputing values
with just one statement which
could not be done by any of the
other languages from BASIC,
conventional C, COBOL,
FORTRAN, SNOBOL to 4GL.
It includes functions for strings
manipulation, conversion, business calculation such as regression, standard deviation, innovative complex matrix operations,
and most built-in functions compatible to those of WANG"
BASIC/2, IBM" PL/1 subset G
and THEOS" BASIC.
Our September and October
ads in BYTE give detailed comparison of the functions, portability, documentation, product
and price.
Why do project managers buy?
UserSoft's Tools minimize
training costs, increase productivity, reduce stress and
development time; and eliminate
complexities of project through
"programming compression
also provides privacy to
information.
Why do COBOL programmers
buy? It has superpowerful
routines for screen handling,
flexible and unique input/output
formatting, easy- to- use BASIC
and PL] functions. It, increases
project performance and software portability, makes Ceasier
to use than COBOL & other
languages.

Why do Cprogrammers buy?
It reduces coding, debugging,
testing and programme maintenance time. It provides easy
portability and conversion to
other systems. It is the most complete, powerful and flexible set of
tools ever required for software
development.
Why do educational institutes
buy? It is the world's most versatile Data Management system
yet practical and easy to be
taught. UserSoft Development
Tool is the possible replacement
of COBOL, PL/1, FORTRAN,
BASIC. It prepares student to be
highly productive and competitive in the industry.
Can you afford to wait? Many
with no computer experience
have already claimed to have
acquired Cprogramming skills
in just one week. Business C
Development Tools" could make
you more competitive increasing
productivity manyfolds.

This special offer must be posted before
December 31, 1988.
YES ... Please Rush me
copies of the
following products.
Business CDevelopment Tool U US$199.95
(includes S/AM, SUPERIOR and SCREEN —
PC/XT/AT only)
Commercial CDevelopment Tool
(includes S/AM and SUPERIOR)
For non- PC product please call (800) 663-0322
UNIX (reg. $499-$1999) la US$399.95
Apollo E Honeywell D Sun CI VAX
CI UNISYS E Wang/INEX
WANG/_VS (reg. $1499) • US$399.95
OTHER (reg. $999-$1999) MI US$999.95
0 VMS El MVS E PRIMOS E VS/VS1
Individual Tools for PC only:
S/AM US$99.99 0 SUPERIOR US$99.99
0 SCREEN US$69.99
Circle for my: MicroSoft-C/Turbo-C/LatticeC/Advanced-C + + /__
51/
4'• disk (360k/1.2M) or El 31
/"disk
2
I'll like to have more information for
System.

NAME
ADDRESS
CITY/STATE
ZIP/PHONE
CARD 0

0 VISA D MASTERCARD D AMX El CHO.

EXPIRATION DATE

. . .
.• . • . • . • .

•••••••••••••

•••••••••••••

USERSOFT

UserSoft Systems Limited
Suite 1512,409 Granville St
Vancouver, BC, Canada V6C 1T2
Telephone 604/681.8872

If within 60 dow of purchose, this product
does not perform in occordonce w6h our
claims, coil our customer service depart.
ment and we will arrange arefund.

Power Cis otrademark of Mix Software
MS•DOS. Microsoft C isa registered
trademark of Microsoft Corporation
Turbo Cis aregistered trademark of
Borland International
IBM, MVS and VSAM are trademarks
of International Business Machine
Sun is otrademark of Sun Microsystems
DEC, VMS and VAX are trademarks of
Digital Equipment Corporation
UNIX sa trademark of Bell Loborotory
VS isa trademark of WANG Laboratory

••••

All UserSoft products are trodernarks
or registered trademarks of UserSoft
Systems Limited. Other brand and product names are trademarks or registered
trodemorks of their respective holders.
Copyright. 1988 UserSoft Systems

Circle 284 on Reader Service Card

To order Call: 1-800/663-0322

Shipping and Handling:
North America (US$10 UPS; $20 Air);
Overseas US$50.
General: (604) 681-8872, or
FAX (604) 685-1207/Telex 04-508312
VCR ATTN USERSOFT
All dealers/wholesalers/educators are welcome,
call Mr. S. Chetty (604) 681-8872
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The DXY Series The Tops in Desktops
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XY PLOTTER
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•The new DXY series pen plotters provide the highest
price performance ratio in the desktop plotter market.
Revolutionary new micro-stepper motors deliver a
maximum plotting speed of over 16 ips ( 420mm/sec)
while maintaining superior resolution of 0.0004"/step
(0.0125mm/step). With new vertical and horizontal pen
arm supports, excellent plot quality is assured.
•Full software support is guaranteed since the new
DXY plotters use both Roland's original DXY-GL and the
RD-GLI, emulation of Hewlett-Packard's HP-GL.
•To free computer time, a large 1Mbyte buffer is
standard in the DXY-1300.
•A soft pen landing mechanism minimizes noise and
allows for the use of all types of plotter pens- including
liquid ink.
•A detachable stand enables plotter operation at a60°
angle minimizing the space requirements.

1
L'

I

nun i'nnIn .eire rn '
• MA XIM M PLOT TING AREA
IX AxiS 17 TAXIS 10.1
•MAXIMUM PLOTTING
D 420nen sec 118% isec
•PEN US D 8 Pens
•INTERF CE Pa
(Centronics), SenalIFIS-232C1

11111

INTERNATIONAL DISTRIBUTORS
U.S.A.:
CANADA:
Roland Corp US
Roland DG Canada Inc.

Plaue.12131685-5141 Nu:674489 KUS LSA

Noe : 16041273 - 4453 Fax16041270-7150

ENGLAND:
Roland ( UK) Ltd.

SCANDINAVIA:
Roland Scandinavia A /S
neee . 101132 47 22 Teltx:19720 RUM OR

PANS . 1011847-5665

Telu934470 ROLANO G

'

Blf the above doesn tcover your inquiries. please contact Roland DG Corporation. Japan

Roland

DIGITAL GROUP
ROLAND DG CORPORATION
1227 Ohkubo-cho, Hamamatsu-shi, Shizuoka- ken 432, Japan
Phone:(0534)85-3177 Fax:(0534)85-2735 Telex:4225070 ROLDG J

AUSTRALIA:
Roland DG Australia Pty Limited
Plista,1031241-1254 Fu 1031241-1257

NEW ZEALAND:
Roland Curia ration ( NZ) Ltd.
Phu 1091398 104 fax : 1091391 065

BENELUX:
AUSTRIA:
FRANCE:
SWITZERLAND:
W. GERMANY:
PORTUGAL:
Roland DG Europe NX
Phone .1014150 45 35 Telex' 71046 ROW B
Circle 234 on Reader Service Card
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APPLICATIONS PLUS

III

Ezra Shapiro

THE BLIGHT OF
BLOATED SOFTWARE
WordStar 5.0 is afine
new version of aclassic,
but it's no longer
lean and mean;
are word processors
getting too big?

L

ately, I've been doing some hard
thinking about the nature of
word processors and word processing in today's computing
environment. We've reached a technological bottleneck of sorts, and I'm not
sure Ilike what's happening as aresult.
The problem lies in the rapid proliferation of laser printers and their effects on
the design of software interfaces.
A few years ago, before laser printers
had gained widespread acceptance, there
was a direct correspondence between
screen displays and output devices. Computer monitors and printers (dot-matrix
and daisy-wheel) were standardized on
80-character monospaced lines. What
you saw on the screen was what you got
on the printer; true WYSIWYG was the
order of the day.
Laser printers with scalable typefaces
are now destroying the standard of 80
characters per line and 66 lines to apage.
Software developers are faced with the
necessity of tracking font usage and devising methods for depicting that information on the screen. In the MS-DOS
world, largely bound to 80- character
display devices, WYSIWYG has become
an impossibility. We've been left with
cumbersome word processors that embed
complex font commands in text and interfaces that are relatively hostile to the
user, if only due to the requirements of
formatting.
Over on the Macintosh side, with bitmapped displays and an operating system
ILLUSTRATION: KAREN STOLPHER © 1989

designed to manipulate fonts, there has
been little hassle. But MS-DOS users
will need to switch to Windows, the OS/2
Presentation Manager, or one of the Unix
windowing shells before they can play
with fonts without having to master arcane and mystifying command systems.
Most of today's state-of-the-art word
processors are transitional programs,
trying desperately to bridge the gap between 80-character screens and proportional-spacing laser printers.
Idon't know if everyone needs the
program overhead this causes. Business
letters, report drafts, and college papers
don't require the quality of laser-printer
output, and expensive laser printers are
beyond the reach of many single users
and small businesses. Why clutter up
disks with fat programs and umpteen
support files? Why slow down performance with features that may not be
used?
I'd like to suggest to the manufacturers of word processing packages that
they consider releasing "junior" versions
of their programs, stripped of the laserprinter stuff but retaining all the other

power features of their top-of-the-line
software. Let's retrieve alittle of yesterday's compactness and ease of use in today's products.
WordStar Gets Bigger
What brought all this nattering about
WYSIWYG to mind was a month with
WordStar Professional 5.0 ( MicroPro,
$495). The program is certainly ready at
last to take its place among the leading
word processors of the day; WordStar
users no longer need to make embarrassed noises when they mention the
product. But WordStar now suffers from
some of the bloat associated with supporting the newer output devices, so it's
no longer lean and mean, and not all the
new features are as smooth as they
should be. MicroPro has made literally
hundreds of changes to the program; I'll
sketch the most significant ones.
To begin with, WordStar can now reformat paragraphs automatically. This is
considered to be aminimum requirement
for amodern word processor, and its absence relegated earlier versions to incontinued
JANUARY 1989 • BYTE
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TEST
hFORMAT
. . . Can double your
hard disk performance.
Experience has shown most hard
disks are set up wrong . . which
means the interleave is probably
wrong and you are being penalized
anywhere front 50 to 600% in performance.
Included in the hTEST • hFORMAT
package is an interleave optimizer,
hOPTIMUM. It calculates the optimum value for interleave, then
resets the disk, automatically, for
peak performance.
The second casualty to improper
setup is your data . . . because
some hardware vendors take the
easy route. They skip low-level
testing and entry of manufacturer's bad-track information.
hTEST finds those marginal
regions on the disk before they
cost you time and information.
hFORMAT lets you enter the
manufacturer's test information
and certify for yourself that the
disk is properly initialized for
reliable service.
When the worst happens . . . and
you lose data, hFORMAT will help
recover your disk— even from that
ultimate disaster: " Invalid Drive
Specification."
hTEST • hFORMAT: for IBM PC,
XT, AT and compatible computers.
Requires 64K, DOS 1.1 or higher.

Advanced Hard Disk
Diagnostics designed by
Kolod Research ... $89.95
Paul Mace Software, Inc.
400 Williamson Way
Ashland, OR 97520
(800) 523-0258
(503) 488-2322
(COD's, PO's add $5.00)
(Foreign orders add $10.00)
h-Test h- Format is atrademark ,tf Kolod Research Inc.

CONVINCE YOURSELF!
WO sed you
Send
an interleave test disk .
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Items
Discussed
Canon Cat
$995
includes Canon 180 printer
Canon U.S.A., Inc.
One Canon Plaza
Lake Success, NY 11042
(516) 488-6700
Inquiry 1000.
WordStar Professional 5.0....$495
MicroPro International Corp.
33 San Pablo Ave.
San Rafael, CA 94903
(415) 499-1200
Inquiry 1001.

lets you see documents as they will appear when printed. It's unquestionably
the most elegant preview on MS-DOS
machines, and it's good enough to rival
most Macintosh word processors. On an
EGA monitor, you can display afull page
at atime, zoom down to tighter magnification of smaller regions, or zoom back
out to athumbnail view showing up to 32
pages at atime. All this is done in actual
fonts, and graphics—even color graphics—appear in position in any view.
The documentation is up to MicroPro's usual high standards, and it's arguably the best in the product category. The
automatic installation procedure, however, is an abomination . . . because there
is none. When aprogram comes on 12
disks, it's unconscionable not to give
users at least abatch file to help them get
the program loaded and configured.
On the whole, though, Iwas pleased
with the changes to WordStar, rough
edges and all. If you're looking for anew
word processor, add WordStar Professional 5.0 to your comparison shopping
list. And if you currently use WordStar,
an upgrade is in order.

famy. Ifound the program as shipped
just ahair too slow for my taste, especially compared to speed demons like
XyWrite. However, it turns out that you
can set the speed to your taste using
WordStar's modification utility. After a
bit of tinkering, Igot it nicely tuned to
Off to Buy aCat
my preference.
Though aleopard can't change its spots,
Next, WordStar's Control-key menus
aCat can lower its price. The Canon Cat,
are no longer the only interface available.
awriting machine that is based on techIf you like, you can opt for pull-down
nology developed by Jef Raskin at Informenus that conform to IBM's Systems
mation Appliance, has been reduced
Application Architecture guidelines. For
from the $ 1495 at which it was introold WordStar hands, the new menus are
duced last year to amere $995. This buys
disconcerting— it's particularly odd to
you both the Cat itself and the Canon
select a menu item and watch the pro180, an 18-character-per-second daisygram insert an old-style dot command
wheel printer. That's finally a reasoninto text—but they do provide asimpler
able price. I've been lusting after this
form of access for novices struggling to
baby ever since Jef showed me aprotomaster the program. If you're already
type of the Information Appliance softtrained in WordStar, you can turn off all
ware about 41
2 years ago, and tomorrow
/
the menus and rely instead on your memI'm going to rush out and purchase one.
ory of the keystroke sequences.
I'm as excited as Iwas the day before I
Windowing has been added, but of a bought my first Macintosh.
limited sort; you can open only two
I've always been intrigued by this maviews. MicroPro claims that its research
chine's minimalist approach to computindicated that this is what the majority of ing. It strikes me as acloser equivalent to
users wanted, but Iwonder if it's enough.
anotebook than anything else anyone's
I'd be happier with three views and could
got, with enough software smarts to
see use for more.
make sense out of randomly entered
There's an undo command, macros,
pieces of text. The Cat is an unusual
support for laser printers ( including
computer, unlike any other machine on
PostScript devices), direct import of the market, conceptually positioned
dBASE and Lotus 1-2-3 files, a textsomeplace between a full-blown comsearch utility that lets you locate files by
puter system and apocket calculator.
words or phrases in them rather than havThe Cat is asmall unit with a9-inch
ing to find them by filename, and atheblack-on-white monitor, a single 31
2 /
saurus that actually provides short defiinch floppy disk drive, and an attached
nitions of words. The spelling checker is
Selectric-style keyboard. The footprint
one of the best I've ever used.
is roughly 13 by 18 inches. For those of
By far the most impressive new feayou who remember the dark ages, the Cat
ture, though, is apage-preview mode that
continued
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looks like a scaled-down, redesigned
version of the old Intertec SuperBrain,
though the Cat's muted gray/beige color
is far more at home in today's office environment than the garish red, white,
and dark gray of the SuperBrain.
Its unique software is what makes the
Cat special. It's afull word processing
and data management system in ROM
that lets you create ahuge scroll of text
that can be broken into pages for output;
there are no files per se. You find your
way through this collection of information by using two keys at the top of the
keyboard to initiate forward and backward searches. When you keep pressing
one of these keys, each letter you type becomes part of the search string. As the
Cat moves its cursor after each keystroke, rather than at the end of your entry, you rarely have to type an entire
word to reach its next occurrence.
Highlighted blocks can be copied,
moved, deleted, or sent to the printer. If
the block is made up of numbers or a
mathematical formula, the Cat will calculate the result. You can also enter programs in either Forth or 68000 assembly
language, and the Cat will execute them.

There are other goodies, too: asimplified system for disk operations, an internal 300-/ 1200-bit-per- second modem,
and a90,000-word spelling checker.
You haven't heard much about the Cat
because Canon doesn't seem to want to
let you know that it's acomputer. Canon
has been marketing the product as acompetitor to memory typewriters and dedicated machines like the Magnavox VideoWriter. So you can't find the Cat in
computer stores; you can get one only
through office equipment dealers.
Isuppose that if you see the Cat as a
piece of office equipment, the bundling
of adaisy-wheel printer is alogical idea.
I, however, have no desire to acquire a
device that sounds like apneumatic drill.
And the Cat has built-in drivers for Epson/IBM printers, the Canon Laser
Beam Printer, the Bubble-Jet, and other
Canon printers, so the daisy- wheel
printer is not an essential item. When I
called Canon to ask if it was possible to
buy the Cat minus printer, Iwas told that
any decision to break up the bundle was
"up to the dealer" and that there is no official Canon price for asolo Cat.
Canon's California office gave me the

names of two stores in my area, and I
called both to see what they would do for
me. The first refused to split up the bundle and tried to convince me that the
daisy-wheel printer was amarvelous bargain. I didn't dispute that, but I still
didn't want one. The second outfit was
quite amenable to selling a printerless
Cat, and it quoted me alist price of $799.
Idon't know if the same 50 percent success rate would apply nationwide, but
I'm fairly confident that you can find a
Cat by itself if you want one.
It could be that the Cat is the perfect
writer's tool. Idon't know if my initial
admiration will hold up after extended
use. I'll report next month on my reaction to running the Cat for day-to-day
tasks. •
Ezra Shapiro is a consulting editor for
BYTE. You can contact him on BIX as
"ezra." Because of the volume of mail he
receives, Ezra, regretfully, cannot respond to each inquiry.
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

The facts on deterministic fractals. By the expert in the field.

FRACTALS EVERYWHERE
by

Michael Barnsley
Michael Barnsley is inventing the future of deterministic fractal geometry. You have read about his exciting
work in publications such as IEEE Spectrum, Byte, and
Scientific American. Now you can read his new authoritative book on the subject of fractals, describing revolutionary applications in:
image compression
• satellite reconnaissance and imagery capabilities
• computer- aided design
A flight simulation
• cinematic special effects

A

Handsomely illustrated, including 32 full- color plates, this
innovative work is your key to mastering fractal geometry.
1988, 424 pages, $39.95/1SBN: 0-12-079062-9

ACADEMIC P RESS Harcourt Brace Jovanavich, Publishers
Book Marketing Department # 27128, 1250 Sixth Avenue, San Diego, CA 92101

Credit Card Customers Call Toll Free 1-80o-321-5068
S) 1988 by Academic Press, inc. All Rights Reserved.
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Prices subject to change without notice. CB/SJ #27128.
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CONIF'UTER

CORPORATE

HARDWARE

SOURCE

BOFFIN

SOFTWARE
PRINTERS

LIMITED
2500 WEST COUNTY ROAD 42 • # 5 • BURNSVILLE, MN 55337 • ( 612) 894-0595

A Small Case For BIG Performance!!!

CALL

-

SUPERSPORT
Dual Floppy

T1000
T1200F
T1200H
,T3100
T3200
T5100

CALL
20 MB HD

CALL
suPERsPORT
286/20

CALL

From

MIT'SUBISHI

ZENITH

TOSHIBA

Megallertz

CALL

Weltec

1VIF'28 61120

.

External 5.25" FDD

• 11" Diagonal Black
& White Display

Easy Talk 3270
3270 Emulation Card for
Toshiba Laptops; Fully supports
IRMA & IBM Emulation.
Auto-Config. - No Jumper
Changes required.
Includes software for 3270 and
IND/FILE Transfer Support

$599.00
Easy EGA
EGA Card for Toshiba11200
and 13100 Laptops. Supports
MDA, HGC, CGA & EGA

Specify TOSHIBA, ZENITH or NEC*
No cable wINEC Drive - Cable included in NEC Laptop Box

2400 Baud Modem for the
Epson Equity LT

$239.00

• 12 MHz 80286

MHz INTERNAL MODEMS
1200 Baud $139

2400 Baud $239

• 1.4 MB Floppy Drive

Specify:
Toshiba, NEC EL/HD,
Zenith 181/183 or SupersPort

$299.00
Easy Talk E2400

• 20 MB Hard Disk

WonUnder

Iiitroductoiy Price

$2695.00

$299

Single card expansion slot for

the TI100+, TI200, 13100/20 & T5100

Dual Floppy ( 1.4 MB) Model
Diconix 150P Portable Printer
Laplinlc Plus

$2195.00

F99
79

When Purchased with any Laptop

•Competitive Price
•Corporate Volume Discounts
Prices Subject
•Net Terms to Qualified
to Change
Corporate Accounts
Without Notice
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To Order Call:

FAX Number: 894-6175

(800) 255-4012
IN MN: (612) 894-0595
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The Ultimate
Business Machines
In just three years, CLUB American Technologies

CLUB Model 212 Series

has grown into amulti-million dollar computer

With an effective throughput of 16 MHz, the Model
212 Series is as fast as many 386 machines at a
fraction of the price. Compatibility with the existing
AT standard ensures that the Model 212 will run your
large databases, and complicated financial software
today, as well as OS/2 applications tomorrow.

manufacturer. What's the secret to our success? The
answer is simple, CLUB delivers solidly designed
systems which are famous for high performance and
superior quality. That's why so many fortune 500
companies depend on us. Additionally, CLUB's
on-line engineers are available to support you every
business day with optional on-site service available.

rnIloos In ;,1,41111onx

CLUB Model 200 Series

ee

The Model 200 Series are OS/2 compatible, 80286
based systems. They are available in either 8or 10
MHz versions to fit your specific needs. These
economical, yet full featured AT compatibles are
perfect for any applications such as spreadsheets
and word processing.
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Model 212 Series Features & Pricing
Intel 80286-8/12, 1MB of DRAM, 1.2MB Floppy Disk Drive, 1:1 Interleave
HD/FL Controller, 80287 Math Coprocessor Socket, Clock/Calendar/
Configuration With Battery Backup, Reduced Chassis (212D), 192 Watt Power
Supply, 101 Key Enhanced Keyboard, Complete Documentation, and more
212 Series

Model 200 Series Features

&

Pricing

Intel 80286 CPU -208/2085-6/8MHz, 210/210S-8/10MHz, 211-8/10MHz
wait state, 512K DRAM, 1.2MB Floppy Disk Drive, 80287 Math Coprocessor
Socket, HD/ FL Controller (controller is built-on motherboard for 'S' Models)
Keyboard Speed Switchability ('S' Models), 2Serial/lParallel Ports (211), 192
Watt Power Supply, 101 Key Enhanced Keyboard, Documentation and more.
200 Series

with Monitor and Adapter

Model with Hard Disk

Mono

EGA

VGA

208 or 208S with 20MB

$1275

$1625

$1875

208 or 2085 with 40MB

$1420

$1770

$2020

210 or 210S with 20MB

$1705

$2065

$2305

210 or 2105 with 40MB

$1850
$1805
$1950

$2210

$2450

$2165

$2405

$2310

$2550

211 with 20MB
211 with 40MB
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with Monitor and Adapter

Model with Hard Disk

Mono

EGA

212 with 40MB

$2250

$2615

$2850

212 with 70MB

$2505

$2870

$3105

2120 with 40MB

$2190

$2550

$2790

2120 with 70MB

$2445

$2805

$3045

VGA

Peripherals
For your convenience, we offer the latest
peripherals to enhance your systems Our
manufacturing facilities are geared to build
systems the way you want them. Call and
tell us what you need. Here's alist of just
some of the products we carry.

Storage.
Floppy Drives:5.25" - 1.2MB ,,
5.25" - 360K .
3.5" - 1.44MB
3.5" - 720K
Tape Backups: Internal: 40MB
60MB
125MB
External. 40MB
60MB

$95
$85
$ 120
$105
$580
$650
$995
$620
$690

Multifunction & Memory
(all prices with OK)
384K memory card for XT
$99
576K memory card for XT
$42
2MB multifunction card for AT
$ 110
3MB extended memory card for AT $ 110
10MB EMS card for AT
$ 150
2MB EMS card for AT
$ 110
Mini I/O for XT and AT
$75
Mini I/0 w/ floppy controller for XT $85
80286 accelerator card for XT
$299

=,7

Modems
1200/300 Baud rate internal
$99
2400/1200/300 Baud rate internal .. $ 175
2400/1200/300 Baud rate external . .$210
1200/300 Baud pocket Mini Modem .$ 139
'All modems come with Bitcom software

Printers
Star Micronix NX 1000 9pin .. $ 199
Star Micronix NB-24-10 24 pin
5493
Epson FX 1050
$595
HP Laser Jet
$1815

Products for PS/2
RAM 4000 ( EMS) card OK .
$399
60MB Tape backup internal
$ 1095
60MB Tape backup external
$ 1285
120MB Tape backup external
$ 1595
PS/2 modem 2400 baud internal . $299

CLUB Model 300 Series
The Model 300 Series 80386 microprocessor's state of the art design
brings mainframe capability to the desktop at avastly lower cost per
seat. Complete compatibility with OS/2 and Unix give the Model 300
Series the ability to meet the most demanding multi-user and
multi-tasking applications. Let CLUB give you the key to increased
productivity in todays complex office and engineering environments.
Model 300 Series Features & Pricing
Intel 80386 CPU - 8/20 (320), 8/16 (316S), 1MB 32-bit DRAM (320), 1MB DRAM (316), 1.2 MB Disk Drive,
11 interleave HD/ FL Controller (320), HD/FL Controller (316S), 80387 Math Coprocessor Socket (320),
Weitek Support ( 320), 80287 Math Coprocessor Socket (316), 8expansion slots, Clock/Calendar/ Configuration w / battery backup, 192 Watt Power Supply, 101 Key Keyboard, Dcocumentation, and more.
300 Series

with Monitor and Adapter
Mono

EGA

VGA

3165 with 40MB

$2690

$3050

$3420

3168 with 130MB

$4060

$4420

$4790

320 with 70MB

$4005

$4330

$4675

320 with 130MB

$5120

$5445

$5790

Call (415) 490-2201
In Canada Call PC Centre,

Call (416) 470-0560
Call (415) 683-6623
Customer Support &
Technical Hotline

Call (415) 683-6580
Corporate, University and
Government P.O.'s Welcome

CLUB Model 110
The Model 110 is an affordable entry level
computer. It's perfect for general business
applications and for low cost network nodes.
Model 110 Features Sr Pricing
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05/2, MS DOS Unix, IBM PS/2, PC, Kr, AT, Bitimm, Star
Micronis NS- l000, NUS- 10, Epson FX - 1050, Fir Laser Jet
Logitech Mechanical Mouse, terri, VGA, EGA are the
trademarks or registered trademarks of their respective
companies
CLUB V v.1 8/23//2

Intel 8088 CPU-4.77/10 MHz, 256K RAM Maximum 640K, Floppy Disk Drive and Controller, 8Expansion Slots, 150 Watt
Power Supply, 101 Key Keyboard, Documentation and more
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Continental USA, Hawaii, Alaska:

International

Model with Hard Disk

100 Series

Others
80287-8
$230
80287-10
$279
80387
Call
Ram chips
Call
Logitech Mechanical mouse $79
Optical mouse
$75
DOS 3.3
$95

with Monitor and Adapter

System & Hard Disk

Mono

EGA

VGA

110 with 20MB

$895

$1255

$1495

110 with 40MB

$1080

$1440

$1680
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American Tech mlogies. Inc.
3401 W Warren Ave. Fremont ( A 94S3V
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See DOS run.
Look at DOS. It looks back at you.
It makes you do all the work.
You need the Norton Commander

View two directories—from one or
two disks—at once.
And move yourfiles around quickly

See this user-defined menu.
It runs your favorite programs and
routines at akeystroke.

5m.
new

resee

)4. ••••
ca. • 141...•

If - Nil 1I-5.111111.0

Vel

911

To see yourfiles, pick a
directory on the left and see the
contents on the right

Want atree view?Just pop
up awindow You can scroL mouse
or Speed Seardi for directories.

Pull down amenu for quick,
easy access to theful1
power and
features of the program.
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Rememberyour last 15 commands?
Our Command History does.
Take your pick and run them again.

Another keystroke shows Lotus®
1-2-3® or Symphon? files— without running 1-2-3 or Symphony

View your dBASE® flor III data
without having to run dBASE.
It's as close rzs akeystoke.

See DOS run like you've never seen it before. Like you won't see it run with any
other DOS enhancement shell. See version 2.0 of the Norton Commander —
adramatically advanced version of the program Infoworld called "tops in its
class...a new level of convenience for MS/DOS users." The new Norton
Commander combines the functions of ahard disk manager with all the
features you need to support and enhance the DOS command line. Yet its
flexible enough to get out of your way when you don't need to see it.
Novice or expert, you'll want to see your dealer #
tight away. And see how fast DOS can run.
ty
COMPUTING
1
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Wayne Rash Jr.

SO, MAYBE YOU DO
NEED ALAN

If you have to do more
than share alaser
printer, aLAN may be
just what you need

L

ast month, Iwrote about Bill
Miller, an Oklahoma patent attorney who needed to share a
laser printer. It looked then like
he probably didn't need aLAN. Why?
Because the only thing he really needed
to share was the printer, and there were
easier and less expensive ways to do that.
There is, however, more to life than laser
printers.
For example, there's the case of the
contract office in a small government
agency in Washington. I'm not allowed
to say which agency, but it has aproblem
that's not unlike those in private industry. Documents are generated by members of the 10-person staff, and they have
to be approved by more senior members.
When the approval is finished, the document has to be printed on alaser printer
and stored somewhere safe.
This office generates modestly sized
documents, often less than 20 pages and
always less than 100 pages. In addition,
members of the staff need to have access
to common spreadsheets and to be able to
print them. The staff currently has no
need to use any outside services.
Unlike the legal office in last month's
example, the people in this government
contract office are not saddled with old,
unsupported computers. Instead, they
have agroup of Zenith Z-248 computers
purchased under the military's arrangement with Zenith Data Systems. These
are AT-compatible computers that will
work with readily available network
hardware.
Let's take alook at whether or not this
office needs aLAN.
ILLUSTRATION: RICHARD COWDREY

e 1989

Sharing Information
What this office needs is to share information. While most users think of localarea networks in terms of sharing scarce
peripherals such as laser printers, you
should realize that sharing information is
at least as important. The key to the
value of your network is sharing.
The kind of network you need, and the
capacity of your network, depend on exactly what you need to share and how
much there is of it. In the case of the government office in this example, there are
anumber of documents that vary in size
from about 20K bytes to about 200K
bytes. In most cases, the sharing doesn't
take place until one user is finished with
the file and notifies the next one that he
or she can have it. At that point, the next
user can move the file to his or her machine and continue work.
As you can see from the example so
far, this is an office where the files are
fairly small, as is the volume of transfers. The users need some way to send

notes to each other, and they do need the
ability to share the laser printer when the
time comes to print out adraft or afinal
copy of the documents.
Which One to Use?
Here is one of those examples that have
many possible solutions. The office
could go with aLAN that has adedicated
file server. That would give the staff access to common files on the server, as
well as other network services such as
electronic mail. Another option, and the
one they chose, is to go with apeer-topeer network, in this case DCA's 10Net.
The decision makers chose 10Net partially because of its relatively low cost
per workstation and partially because it
is relatively easy to install and maintain.
It doesn't have the speed and capacity of
ahuge file server, but it doesn't have the
cost associated with one, either. Instead,
each workstation can share aportion of
its hard disk with the others. Each can
continued
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also make peripherals available for sharing with other network users, so the
workstation with the laser printer can act
as aprint server for the entire network.

Items
Discussed
Twisted-pair network card $495
(with software and hardware)
Fiber -optic network card
$795
(with software and hardware)
10 megabit-per-second fiberoptic card
$ 1295
(with software and hardware)
10Net Communications
7016 Corporate Way
Dayton, Ohio 45459
(513) 433-2238
Inquiry 950.
Zenith Z-248
$2999 to $6799
Zenith Data Systems
1000 Milwaukee Ave.
Glenview, IL 60025
(312) 699-4800
Inquiry 951.

A Look at 10Net
Digital Communication Associates'
IONet has been quietly growing in acceptance. Its stronghold was once in Europe,
but the company has shown significant
growth in the United States and Asia.
One of the major reasons for this growth
is that 10Net is relatively inexpensive to
install and use. Another is that IONet is
available in afiber-optic version that has
become quite popular with U.S. and Soviet intelligence and diplomatic communities—a fact that demonstrates it can
work in asecure environment.
In its most basic form, 10Net is a
twisted-pair network that transmits information at 1megabit per second. This
means that it uses cable very similar to
telephone wire and will transmit atypical document file in asecond or two. The
network is cheap to install, and it's fast
enough for most uses.
Its easy installation is one of 10Net's
major points. All that is required is to

connect the twisted-pair cable to apair of
screw terminals. You run the cable from
one workstation to the next, and when
you have connected all the workstations,
your network is complete. Installing the
network interface card is also easy; you
just insert it into an expansion slot inside
your computer.
Relatively little maintenance is required with this type of network. Because each user controls the hard disk
drive on his or her individual computer,
and because there is no file server, anetwork administrator has little to do. The
greatest problem with this sort of network is that you can only access files on
other users' hard disk drives if they have
their computers turned on. This can be a
problem if there is likely to be much need
to use the network at odd hours when the
other computers will be turned off.
Real Life Use
In actual use, users share portions of
each other's disk drives and share designated peripherals. Which ones they have
access to depends on parameters that can
be controlled by the person using the
continued

Computers For The Blind
Talking computers give blind and visually impaired people access to
electronic information. The question is how and how much?
The answers can be found in "The Second Beginner's Guide to Personal
Computers for the Blind and Visually Impaired" published by the National
Braille Press. This comprehensive book contains a Buyer's Guide to talking
microcomputers and large print display processors. More importantly it
includes reviews, written by blind users, of software that works with speech.
This invaluable resource book offers details on training programs in
computer applications for the blind, and other useful information on how to
buy and use special equipment.
Send orders to:
National Braille Press Inc.
88 St. Stephen Street
Boston, MA 02115
(617) 266-6160
$12.95 for braille or cassette, $14.95 for print. ($3 extra for UPS shipping)
NBP is a nonprofit braille printing and publishing house.
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TAKE CHARGE!® DOES WHAT ALL
THESE DO AND MUCH MORE...
INCLUDING TASK SWITCHING
SIDEKICK PLUS

DISK OPTIMIZER

AUTOMENU

•
$199.95

72K

$69.95

256K

METRO

CRUISE CONTROL

•
$50.00

4K

SOFTWARE CAROUSAL

$85.00

64K

NORTON COMMANDER

32K

XTree potessional

145K

128K

$129.00

COMMUNICATIONS

$100.00

•
$89.95

256K

NORTON UTILITIES
ADVANCED

e

100K

$150.00

25611

MACE

•
$89 00

40K

•

•
$79.95

$79.00

30K

$79.95

DIRECT ACCESS

•

0DOS

•
$59.95

PC TOOLS DELUX 5.0

•

100K

$99.00

192K

IN ONLY 20K OF RAM!
This power packed integrated program lets you Take Charge! of your
PC with every memory resident
program you will ever need, plus
Configure-IT, the Take Charge! Task
Switching Manager. Lets you run
your favorite programs as pop ups
from within another running application program with the use of ahot
key. Pop up word processing from
within your Data Base Management
program. Go from Lotus 123 to any
other program and back, all within
20K of RAM. While using such Take
Charge! features as aFull featured
Menu System that enables you to
run all the software on your PC with
just one key stroke. ADisk Optimizer
to speed up your hard disk. Undelete
for files accidentally deleted. Format
Recovery for those accidentally re-

formatted hard disks. File Locator to
quickly find any file anywhere on the
hard disk. Acomplete Communications package for communicating
with other PC and B13S. View and
work in multiple directories with
Split Screen facility. Afull featured
Dos Shell with Graphic Tree Directory display. Copy. move and deleie
files quickly. Pop up Calculators, full
screen Editor with unlimited file
size, Notepad/clipboard, ASCII

Jáke®

arge!

LIKE NOTHING IN RECENT

MEMORY

table, Rolobase with autodiakr,
Appointment book and calendar.
Cut-and-paste between applications.
Set the Alarm clock to remind you of
appointments. Lock your Keyboard
with your own security code. Set the
Clock to display on the screen. Set
the Screen Saver to automatically
turn off the CRT display. Change on
screen colors. Redirect printer output. Use the Speed Key to increase
cursor speed. Plus Disk Test, Disk
Map, Directory Editor, Hex Editor,
Directory Sort, DOS 4.0 and Compaq DOS 3.31 support. $139 95

HOLIDAY SPECIAL

$49.95

Offered through manufacturer only, with
proof of purchase of any of the above disks.
Offer expires Jan. 31, 1989.

Call your local Dealer, or write: Departmental Technologies, Inc / 13 Kilroy Rd., Newton, NJ 07860
Tel: (201)786-6878 / FAX: 201-786-3868/ Major Credit Cards Accepted, Dealer Inquiries Welcomed
System Requirements: IBM" PC, XT, AT, PS/2, or 100% IBM compatible. Requires hard disk. MS/DOS 2.0 or greater. 320 K minimum. Network compatible.
Product RAM estimated. All product names are trademarks of their manufacturers. Copyright 1988. Departmental Technologies, Inc. All rights reserved.

Circle 80 on Reader Service Card

DOWN TO BUSINESS

workstation. This means that people on
the network can't read what's on your
computer unless you want them to.
To the users, the disk drives on the network look like disk drives on their own
computers. Likewise, the network
printer seems to be just like aprinter connected to their own computers. You control this setup through aseries of commands normally loaded with abatch file.
In the office in this example, when the
initial draft of the document is ready for

the next person, it would simply be copied to his or her computer. This could be
done by either person involved, with an
E-mail note telling the other that it has
happened. Once the next person is finished, the document is moved along to its
subsequent location. At any point in this
chain, it can be sent to the laser printer.
Other Choices
There are, of course, other choices in
low-cost, peer-to-peer networks. TOPS

IF DESKTOP PUBLISHING
WERE A BUICK,
PCTEX WOULD BE
A LAMBORGHINI.
You'd expect us to say PC TEX is hot—so don't take our word for it. In their
desktop publishing systems category, INFOWORLD rated PC TEX # 1. They said:
"...No non TEXbased program has such typological aesthetics...enormousb,flexible and offers complete control over the
output of your printer.."
And from PC MAGAZINE: "... PC TEX offers ample rewards. You can
achieve incredible precision in formatting text, especially mathematical expressions."

r
-

TRY

11 Z x y•Z (it

lar

THIS
,) X

with a standard

—

tY

desktop system and
you'll see that for compter
scientific and mathematical
formulation and notation,

A,

PC 7e leaves the others
back in the dust.

FORMATTING with
textbook quality, and
unsurpassed placement
of

b,
C

TEST DRIVE IT.
For a free PC Te demo diskette, the
new PC Te 88 product catalog and
information on a PC Te configuration
for your system, give us a call at
415-388-8853

f

TYPE that rivals
professional typesetting:
all yours. Pick the type you like
from 30+ Bitstream font families.
FLEXIBILTY Camera-ready,
publisher-ready manuscripts are
fast and easy. Author to printed
piece time reduces, author control increases.
That's flexibility— that's PC Te.
PC TEX n a registered TM of Personal TEX, Inc
Inquire about Pli distributorships
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12 Madrona Ave

CA 94941

VOR00000M

TEX is an American Mathematical Society TM Manufacturer's product names are then TMs

Site licenses available to qualified organizations
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This ad was typeset using PC TEX and 13mireom fonts

Circle 209 on Reader Service Card

is also atwisted-pair network that will let
you work with Macintosh computers as
well as IBM PC compatibles. Another
choice is LANtastic, which Jerry Pournelle tells me is nothing short of wonderful. Iunderstand that he even managed to
network his Amiga with this product.
How Do You Decide?
Last month you saw that some small offices may have afew of the needs normally associated with aLAN but really
don't need one. A printer server was all
they needed. This time, we see that there
are low-cost, easy-to-implement solutions to true local- area networking.
There is, of course, a wide variety of
server-based LANs. How do you decide
which one is right for your business?
The key to deciding is to determine
what your needs actually are, as well as
to make a realistic appraisal of your
needs for the next few years. To do this,
consider these points:
•What do you actually need to share? Is
it a single peripheral, such as a laser
printer? Is it information? Is it many
peripherals?
•What is the nature of the information
you need to share? Is this asystem that is
primarily handling E-mail? Will you
transfer documents? Will you need to
move extremely large files (e.g., CAD
files)?
•How big will the network be? How
many people will use it? How much distance must be covered?
•Do you need acentral storage area for
files? Do you need some other sort of
centralized service (e.g., a wide-area
network gateway)?
Answers to these questions will give
you amore thorough knowledge of your
networking needs. While there are no
magic numbers that automatically indicate one network over another, the
answers will give you the information
you require to begin specifying your network. You can find the right network by
realistically looking at your needs and
applying those needs to the solution. •
Wayne Rash Jr. is aconsulting editor for
BYTE and amember of the professional
staff of American Management Systems,
Inc. (Arlington, VA). He consults with the
federal government on microcomputers
and communications. You can reach him
on BIX as "waynerash."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

TimeWand ® - Gathering Information
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Develop Data Reports

Transfer Scan Data

te

s

Bar Codes, Computing, and the TimeWand... aCloser Look.
"A successful business runs on accurate, timely
information." An obvious statement perhaps, but one
that every personal computer user must keep in mind. In

From time-billing to tracking work orders to monitoring
security, the TimeWand provides an inexpensive solution
for your data collection needs. Call or write Videx today

order to get the reports we require, we must ensure that the

for more information about how the TimeWand can help

information on which we base our decisions is as up-to-date

in your business.

as possible. This is where abar code reading system such as
the TimeWand can be used to improve efficiency in the office
or workshop. The TimeWand provides aconvenient way to
ensure that your computer has all the facts, all the time.
Let's use inventory control as an example. Once an
inventory system is set up on the computer, you are faced
with the important task of keeping the inventory up to date.
The TimeWand gives you aquick and efficient method of

TimeWand (
8K version) - $248
Recharger ard Cable - $ 149
TimeWand Communication Software (IBM) - $299
Software available for the Macintosh, Apple II
family, and Tandy ( Model 100 and 200).

getting information into your computer system. To enter an
item into inventory (such as the copper elbows shown
above), all you need to do is scan the item, the quantity, and
transfer the data to your computer. By using TimeWand, you
bypass the time-consuming steps of writing down every
transaction, deciphering hand-written notes, typing in each

1105 N.E. Circle Blvd., Corvallis, OR 97330-4285
503-758-0521

inventory transaction by hand, and searching for transcription
errors that might have occurred. The TimeW and is an ideal
tool for gathering information for use in your business.
Circle 292 on Reader Service Can(

TimeWand and Videx are registered trademarks of Videx, Inc.
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DAZZLING PERFORMANCE.
I2MHz,_16_MHz and 20MHz
'286 HARD DRIVE SYSTEMS
As high as 20MHz! Dazzling performance is yours with
one of these high performance full size ZEOS '286 Systems.
Each comes complete with our standard features including drives, monitor, high speed controller, etc. Our full
size case features room for up to 5half-high drives, two of
which are internal. Incredible values.
•286/12— Complete 12 MHz System with 512K of ZeroWait RAM, High Speed 32MB Hard Drive and all the
standard ZEOS goodies. ONLY $1395.00
•286/16— Complete 16MHz system with IMB RAM on
board and High Speed 32MB Hard Drive. Faster than a
'386 16MHz when running 16-bit software!
ONLY $1895.00
•286/20—At 20MHz, it's the fastest. Complete with our
32 MB, High Speed Hard Drive and 1MB RAM. This is
what Dazzling Speed is all about. ONLY $2095.00

111111111111111111

COMPLETE I2MHz '286
WITH 32MB HARD DRIVE

'286/SS

ONLY $1295.00

•80286 CPU, 6/12 MHz Dual Speed, Keyboard Selectable.
•Zero-Wait State RAM. 512K expandable to 4MB on the
motherboard ( 16MB System Total).
•32MB Hard Drive, 1.2MB Floppy Drive.
•Ultra high speed Hard/Floppy controller. 1:1 interleave,
800 KB/sec transfer rate.
•High Res 12" Amber Display with Tilt and Swivel Base.
Compatible graphics controller.
•ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel.
•Serial and Parallel Printer Ports.
•Clock/Calendar with Battery Backup.
•6-16 and 2-8 bit expansion slots.
•80287 support, up to 12 MHz.
•Space Saver Case with Security Lock, LED indicators.

DAZZLING PERFORMANCE.
INCREDIBLE PRICES.
Can you believe it? Yes,
you can!
We've proven it to thousands and we would like to
prove it to you. ZEOS systems are sold complete, ready
to plug in and fly right out
of the box. And the quality
140
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and prices are incredible.
How is it possible?
Because your ZEOS computer comes to you factory
direct, fully assembled,
burned-in and tested in our
own laboratories. Every
system is built to order.
Custom built actually, right
to your own specifications.
All prices and specifications are sultject

chan

And our quality and performance are second to none.
We don't just say it. We
guarantee it. That's why
your new ZEOS system
comes with aFull One Year
Limited Warranty and our
30 day Full Refund Satisfaction Guarantee.
So pick out your dream
without in it ice. Please cull lip-current details. Call for complete warriwty details.

INCREDIBLE PRICES.
COMPLETE '386 VERTICAL SYSTEM.
64MB DRIVE!

ONLY $2995.00
(20MHz add $500)

Acknowledged worldwide as the highest performance
value anywhere. Saine great standard ZEOS features found
on our other complete systems plus:
•64KB Zero-Wait CACHE using 64K of SRAM.
•1MB of 32-bit RAM system expandable up to 16MB.
•65MB High Speed Seagate Hard Drive.
•80287 and 80387 optional.
•Heavy Duty Vertical Case.
Call about our new 251411z systems. Now Shipping!

COMPLETEI6MHz '386 DESKTOP
WITH 32MB HARD DRIVE.

'386/SS

ONLY $2495.00
(20MHz add $500)

•Genuine 32-bit Intel 80386, 16 or 20MHz parts.
•IMB of RAM Expandable to 16MB.
•32MB, High Speed Hard Drive, 1.2MB floppy drive.
•Ultra high speed Hard/Floppy controller. 1:1 interleave,
800 KB/sec transfer rate!
•High Res 12" Amber Display with Tilt and Swivel Base.
Compatible graphics controller.
•101 Key ZEOS Tactile Click keyboard.
•Serial and Parallel/Printer Ports.
•Clock/Calendar with Battery Backup.
•2-32, 4-16 and 2-8 bit slots.
•80287 and 80387 support.
'386/ V

machine and order it now
without drives, etc.
ORDER NOW TOLL FREE
with confidence. Dazzling
800-423-5891
•EGA/VGA Upgrades.
FAX Ordos Diat 612 6332310
performance and incredible 14" EGA color monitor
In Minnesota Calk 612-633-4591
530 5th Ate NW& Paid MN 55112
prices await you. Guaranwith EGA card, add $495.
Open days, evenings and ueekends.
teed. Order now by calling 14" VGA system, add
MaslerCarc4 VISA and C.OD.
Se habla Espanol
800-423-5891.
only $695
Other ZEOS Options
•High Capacity Drives.
Include:
Many other drives and op•Basic Configurations:
tions are available. Call Toll
Call for prices on systems
Free for details, 800-423-5891
ZEOS International, Ltd., 530 5th Avenue, NW, St. Paul, MN 55112. ZEOS is apublicly traded company; MPLS/ST PAUL Local OTC.

Circle 303 on Reader Service Card

We've Invented the Future of
Instrumentation Software . . . Twice.
With Words

With Pictures

Acquisition
Integrated libraries for GPIB, RS-232, AID-D/A-DIO plug-in cards,
and modular instruments.
MISN

IIIMBEM

It1•111111

-tp

eV,/

e

Front panel user interface with virtual
instrument block diagram programming.

Intuitive character-based function panels
that automatically generate source code.

Analysis
Extensive libraries for data reduction, digital signal processing, and
statistical analysis.

Over 250 icons for computation and
analysis.

Over 100 analysis functions plus all the
built-in functions of your language.

Presentation
Flexible high-performance graphics and report generation.

Extensive graphics support for CGA, EGA,

Macintosh Desktop Publishing compatibility.

MCGA, VGA, and Hercules.

The Software is the Instrument
LabWittelows"—
for the DOS-based PC and PS/2,
with Microsoft QuickBASIC or C.
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7

NATIONAL
INSTRUMENTS

12109 Technology Boulevard
Austin, Texas 78727-6204
800/531-4742 512/250-9119

LabVIEW
for the Apple Macintosh

Circle 351 on Reader Service Card for LabWindows.
352 for LabVIEW.
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Don Crabb

HOOKED ON
SMALLTALK-80
FOR THE MAC
A new implementation
of this language
makes it awinner

1

nthe past few months I've been sold
on the virtues of object-oriented
programming. I've toyed with the
AT&T's C + + preprocessor on
Unix, the object extensions to MacForth
on aMac II, the MacApp program shell
that runs under MPW (Macintosh Programmer's Workshop), and the Extend
simulation system from Imagine That!, a
simulation-design system that adopts certain object- oriented programming
concepts.
But the system that's really brought
the practical power of object-oriented
programming home to me is Smalltalk80. In fact, Ithink I've become aSmalltalk- 80 addict— so much so that I'm
working on anew short course for next
year that focuses on Smalltalk-80 and
object-oriented programming.
It didn't used to be that way. I've toyed
with Smalltalk-80 before, using the early
beta 0.4 release available from the Apple
Programmers and Developers Association (APDA) for $75. This release was
incomplete, it was alittle flaky, it provided only abyte-code interpreter, and it
was poorly documented. With these
shortcomings, Igave up using the language on aMac until Ifound out about
the full release from ParcPlace Systems.
Its Smalltalk-80 system is not limited
to the Mac; in fact, there are versions that
run on Sun 2, 3, and 4 workstations,
Hewlett-Packard 9000s, and Apollo
3000 and 4000 workstations running
some flavor of Unix. A DOS-based version for 80386 machines is also due out
soon. It would be hard to imagine, however, that these Smalltalk-80 implementations could work any more smoothly
than the one I've been using on aMac II.
ILLUSTRATION: RANDY LYHUS © 1989

Still, the system operates nearly identipure object-oriented languages ( like
cally across processors, which gives it a Smalltalk) dispense with this data/
big advantage in terms of program develalgorithm dichotomy.
opment and transportable code.
Everything in Smalltalk-80 is an obThe reason for this coherent imple- ject. Once you understand how an object
mentation across processors and operatis created, you've grasped the essentials.
ing systems is the system's structure.
The agents that act upon those objects are
Smalltalk-80 consists of two functional
called methods (
corresponding to afuncparts: avirtual image and avirtual mation or procedure in a procedural lanchine. The virtual image contains the
guage), while a message is the way in
Smalltalk-80 language and compiler, the
which one object communicates with anrun-time system, graphical system liother (akin to a function or procedure
braries, and a whole slew of programcall). Indeed, all the actions that take
development tools. The virtual machine
place in Smalltalk-80 are the result of
links the operating system and hardware
objects messaging other objects.
of a particular computer to the virtual
Object-oriented programming systems
image.
also support sophisticated object-orderSmalltalk-80 is apure object-oriented
ing methods, called object classes, so
system. Unlike more traditional procethat you can assign similar properties
dural languages and systems that ap(behaviors) to agroup of objects ( individproach data and algorithms separately,
ual objects in aclass are called instances)
Smalltalk-80 considers them together, as
and work with them as aclass.
objects. Where procedural languages
As a full object-oriented system,
like C derive their power mostly from alSmalltalk-80 also supports object inherigorithm composition and data typing,
continued
JANUARY1989 • BYTE

143

A Wealth of
Knowledge.
We, the Murphys, believe we
can help peace officers, sales
persons, attorneys, editors,
social workers, secretaries,
personnel managers and anyone
else who deals with or needs to
keep track of a variety of people.
We've crafted apersonal
information manager that
handles mundane yet important
tasks such as billing and client
tracking easily and efficiently. So
you can better use the information you have pertaining to the
people important to you.

Easy Billing and Time
Keeping. Maintain your time
and job records with our
program. Invoices and time
reports can be created
automatically.
Personal Information
Management. Organize
clients, contacts, phone
numbers, etc. Keep extensive
notes for each entry (great for
callback information and call
history). Cross reference the
entries with user- definable
relationship links.
Print mailing labels/merges,
rotary index cards, telephone
lists and more.

e

The REGISTER Program

$79.95
+ $ 2.50 s/h
Available for IBM PCs
MS-DOS 2.0 or better, 512 Kb
30- day money back guarantee

Orders 1-800-548-7465
Information ( 206) 226-0765
Fax ( 206) 235-8368

e

The Murpbys

Applied Computing
Services
14410 S.E. Petrovitsky Rd., Suite 203, Renton, WA 98058
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comes from this modeless environment
and visual interface. You're never " in"
the editor or " in" the compiler, per se.
Everything's available to you all the
time. The interface is the one developed
at Xerox Palo Alto Research Center
(PARC, from whence comes the name
for ParcPlace, a Xerox spinoff company), which spawned the Xerox Star
and later the Apple Lisa and Mac. This
means windows galore, a mouse, pulldown and pop-up menus, and the rest.
Each of the development facilities can be
used anyplace in the system, including
text editing, debugging, performance
monitoring, version management, system updating, and abunch more.
Other development tools include inspectors, an impressive set of contextsensitive browsers, and some special
cross-referencing tools that can access all
system code and any reusable code module. You can also define primitives easily
and use them to call and link external
routines written in other languages, like
C (the system is MPW C compatible), so
you need not toss out any of your current
favorite routine libraries when you migrate to Smalltalk-80.
The system also supports all the Macspecific functions you need for program
development. You can access the Mac's
serial ports and use color directly.
Smalltalk-80 permits Clipboard and
Desk Accessory access. It is compatible
with the MultiFinder (including background processing), supports TOPS and
AppleShare, provides PostScript printing using the Print Manager, and gives
you access to the Mac Toolbox through
user-defined primitives. If you run version 2.3 on aMac II, you'll also get support for the 68020 instruction set and the
68881 math coprocessor.
It is fairly easy to get started learning
the system, since it includes some builtin applications that you can browse
through, plus good documentation and
on-line help. Of course, the best help
comes from the user interface itself.
Smalltalk-80 constantly gives you visual
feedback for every action you take. All
the object definitions that make the
Smalltalk-80 environment so rich for development can also be included in the applications you're building. You can incorporate these library objects directly
into your code or refine them as needed,
making for arapid development process.
Development is also enhanced by the
quick access to system-level functions
that's provided. The pop-up System
Menu is just an option key or mouse click
away regardless of what you're doing
when you need it. From this menu you

can create a new System Browser that
presents information (displayed hierarchically) about the Smalltalk-80 system
itself. Garbage collection, which the system does automatically (as it does reference-counting and memory compaction),
can also be invoked manually from the
System Menu. This mark-and-sweep collection routine cleans things up nicely
when you've been coding for awhile, especially if you've created some circular
structures.
The System Menu also controls workspace creation (for editing code), file
listings, specific project views, a running system console window (called the
system transcript), and a command to
suspend the system and return to the
Finder, leaving Smalltalk-80 in the
background under MultiFinder. These
views and commands just scratch the surface of this complete programming
environment.
I've been so taken with ParcPlace's
Smalltalk-80 system that I'm spending
time developing personal applications
that Iwouldn't have bothered with before, when Iwas using Lightspeed Pascal
(my usual development environment),
because the effort needed just wasn't rewarded by the results.
Smalltalk-80 encourages you to pull
together quickie applications because it's
so easy to grab and modify the basic objects they require. And if you're not quite
satisfied with the results, no problem:
You can dip into the library of objects for
another stab at it. This system is the first
programming environment I've used on
the Mac that actually made me want to
develop software.
If you, too, want to get started with
Smalltalk-80 on the Mac but need some
background information about objectoriented systems, you should dig out your
August 1981 and August 1986 issues of
BYTE. These two issues covered, respectively, the Smalltalk-80 system and
object-oriented programming.
Adele Goldberg's Smalltalk-80 book
is also agood place to get started (
Smalltalk-80: The Language and Its Implementations, Reading, MA: AddisonWesley, 1983; written with David
Robson). Have fun with Smalltalk-80 on
the Mac. Isure do. •
Don Crabb is the director of laboratories
and asenior lecturer for the University of
Chicago. He is also a consulting editor
for BYTE. He can be reached on BIX as
"decrabb."
Your questions and comments are welcome. Write to Editor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.

Over The Years,
We've Developed The Best
Image In Monitors.

•-•

Ultra Vision 1000. A 19-incli analog,
multi-sync with VGA and up to
1600 x1200 resolution

We made the first amber monitor
for the IBM PC?
And the only 19-inch, multisync monitor to meet both IBM? and
Apples graphic standards.
Now, we're offering afamily of
high-resolution, monochrome and
color IBM graphic standard monitors.
The 19-inch Ultra Vision 1000
offers extremely high resolution.
Brilliant life-like colors. And the
widest frequency range of any multisync monitor its size— so it works
with virtually all graphic standards
and resolutions.
The 19-inch Crystal View 1901
features our exdusive non-glare filter.
It's ahigh-resolution, monochrome
system that handles two 8½"x 11"
pages of text or aB-size CAD drawing
without scrolling or shrinking. Voted
PC Magazine's "Editor's Choice."

Multi Vision 770+. A I4- inch
is'-Tic with CGA, EGA. VG-tandu p
SJ0 x 00trsolu1km.

The 14-inch, color MultiVision
770+. Amulti-sync monitor with
more image controls for maximum
user comfort than any monitor its size.
Coming soon, the Super Vision
VGA: the best VGA monitor you're
likely to see.

-.
•
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......,...
8
yPRODUCT

Q

u

Ultra Vision 1000

Crystal View 1901
SuperVision VGA

12 vg
Feil

Multi Vision 770+

•

V

g
IF

What you see here is only Dart of
the picture. We have everything from
12-inch monochrome to 19-inch,
high-resolution color monitors. All
with special non-glare filtering,

Crystal View 1901. A Pt- inch system
iih Enhancement Filter, built-in
CG A, and up to 1280x960 resolution.

superior brightness, and sharp focus
across the entire screen.
That's important. Since OSHA
found 91% of the people using computer displays suffer from eye strain.
Prompting state and local governments
to respond with new work rules.
With Taxan, the leader in meeting these new health requirements,
you're already protected.
Call 800-544-3888 for sales
information and your nearest
authorized limn dealer. limn USA
Corporation, 161 Nortedi Parkway,
San Jose, CA 95134, (408) 946-3400.
See why, in IBM monitors, one
brand is dearly superior.

—

MANI
A Revolution in Graphics

Taxan is aregistered trademark of Taxan USA Corporation. IBM and IBM PC are registered trademarks of International Business Machines Corporation. Apple is aregistered trademark of
Apple Computer, Inc. Monochrome screen courtesy of Xerox Corporation.
anele 265 ow Reader Send« Cant
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The idea from the
first has always been
simple. To provide people with the easiest way
possible to access the
mostr
cer possible in
adata• management
system.
So that the process of working with
information becomes the means, and not
the end, of the job at hand.
Welcome to dBASE IV -

IT'S NEVER BEEN EASIER.
dBASE IV is built around an all-new
Control Center—asingle, understandable
window from which you perform all of
your key database operations. By using
simple-to-use, pull-down menus.
And no programming at all.
Unless, of course, you want to. Because
whether you write aprogram yourself, or
use the Applications Generator to do it for
you, dBASE IV gives you access to 310
powerful new or enhanced commands
and functions. All while running
significantly faster than its predecessor

dBASE HI PLUS:
And, since many people will need
to shaft information in aworkgfnup,
dBASE IVgives you all the tools you'll
need ta build connections. Like our
dBASE IV LAN PACK, which lets
multiple users share files and programs.
AVERSION FOR DEVELOPERS.
If you build heavy-duty applications,
the special dBASE IV Developer's Edition
is just for you.
With tie Developer's Edition (sold

Introducing dBASE W
What we put in
is nothing compared to
what you'll get out.

•in Co
I( 303) 799-4900, extension 2928. Trademark/owner dBASE, dBASE III PLUS,
dBASE IV,
essional Compiler; Ashton-Tate/Ashton-Tate Corporation 01988 Ashton-Tate
Corporation. All rights reserved.

separately), you get acomplete development, test, and distribution envitonment
for both stand-alone and multiuser applications. In addition to the complete
dBASE IV software, the Developer's
Edition indudes special tools such as the
Professional Compiler; as well as utilities,
programming documentation, and aroyalty-fire, application distribution module.
And one other thing, which also comes
with every other dBASE product.

A COMMITMENT TO SUPPORT
With over two million current dBASE
users, we at Ashton-Tate have an obligation to provide the best support, service,
and training in the industry So we do.
VVe back an extensive network of
knowledgeable dealers. And we guarantee
fast, tellable technical support. As well as
encourage separate, thitd party resources
in avariety of complementary areas.
All of which means that dBASE IV
is not only the most advanced PC database
environment you can find.

halso means it's the easiest to find. Just
give us acall at 800-437-4329ext.2928fir
more infirmation, including details about
upgrading from dBASE III PLUS. Or simpystop by your nearest Ashton-Tate dealer
fir arevealing look at dBASE IV
You won't believe what we put into it.

A\ ASHTON TATE
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BayTech engineers Printer Sharing.
Make the most of your investments in valuable printers, computers, plotters, modems, and other
resources with aprinter-sharing
device from Bayrech. We manufacture adiverse product line
engineered for flexibility and speed
that lets you share your resources
and maximize your investments.

From simply sharing one or
more printers between computers,
to creating acomplete network for
printer sharing and computer-tocomputer communication, BajTech
has adevice designed to meet your
specifications.
Call toll free today to learn more
about maximizing your resources.
Circle 36 on Reader Service Card

BayTech
I'll
Bay Technical Associates, Inc.,
Data Communications Products Division
200 North Second St., I? O. Box 387,
Bay Saint Louis, MS 39520 USA
Telex: 910-333-1618 BAYTECH.
Telephone: 601-467-8231 or toll-free

80G-523-2702, EXT 981
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OS/2 NOTEBOOK
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Mark Minasi

1988 IN REVIEW:
OS/2's FIRST YEAR
For an operating
system less than ayear
old, OS/2 is doing well

1

twill be late December by the time
you read this, so Merry Christmas
to all. For IBM PC programmers,
Christmas came early this year.
OS/2 is chock full of nifty toys—things
like dynlink libraries, threaded multitasking, virtual memory, and, yes, even
the flawed first cut at the Presentation
Manager. It all adds up to amuch more
ambitious operating system than we expected DOS 5.0 to be.
For PC users, though, OS/2's arrival
sometimes seems more like Halloween:
Version 1.0 is big, scary, and crawling
with bugs. But rest assured that programmers are busily unpacking their new toys
and learning how to use them.
For an application platform in its first
year, OS/2 is doing very well. Virtually
all major PC software vendors have released (or, more likely, have pledged to
release soon) OS/2 versions of their current DOS programs. Given the marketing power behind OS/2—IBM—it will
almost certainly be a major operating
system, and more likely the operating
system of choice on PC compatibles of
the mid to late 1990s.
However, OS/2 will also succeed on
its technical merits. It does what an operating system must do: manage raw
machine resources in asecure and fundamentally consistent manner. Application programmers who have until now
struggled to overcome the limitations of
DOS can get out of the operating-system
business and concentrate on the business
of writing applications.
Background Telecommunications
We don't have to wait for everything. An
asynchronous communications program
ILLUSTRATION: KERRY GAVIN © 1989

is one of the mainstays of every PC user's
arsenal, and two Canadian programmers—T. Blahovici and E. Zuck—are
first out of the gate with one that runs
under OS/2. It's a shareware program
called Logicomm, and it closely resembles the popular DOS shareware program
Procomm. There's one crucial difference: Logicomm, being an OS/2 program, can run in the background.
Ican start a BIX session, use Logicomm to initiate a lengthy download,
then just flip it into the background and
continue working on some other task in
the foreground—like writing this column. Logicomm works well. It doesn't
drop so much as abit while in the background, even when set to regular priority. (There are regular and high priorities; when you turn high priority on,
Logicomm gets more cycles when it runs
as abackground task.)
Its major downside is that there is, currently, no scripting feature. You can get
Logicomm from Logistique LMM ( 1550

Barre St., Montreal, Quebec, Canada
H4L 4M6, (514) 748-9192). The authors
ask $30 for it.
Software Development, OS/2 Style
People often ask me what they'll need to
start doing development in OS/2. Itell
them to learn C, if they haven't already
done so. Whether you love it or hate it, C
is to OS/2 what it is to Unix—the language the system was written in, and
therefore the one for which tools exist.
Microsoft's C Compiler is an industry
standard: It's fast enough, it's comprehensive, and it generates excellent code.
A companion debugger, CodeView, represents another industry standard. It supports source code-level debugging, interactive evaluation of C (or FORTRAN
or BASIC) expressions, and watchpoints
that let you view the contents of changing
variables.
OK, so you've got the dynamic duo,
Microsoft C and CodeView. How do you
continued
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go about writing an OS/2 application?
Applications use the services that OS/2
provides by calling points of entry called
APIs: Application Program Interfaces.
There are hundreds of APIs, organized
into groups according to the kind of machine resource they control: processes,
memory, disk files, the mouse, or the
screen.
Using an API is just like calling a
function; you write its name and follow
that with a list of arguments. For instance, to find out what my program's
process ID is, Iwould use the API called
DosGetPid. The following fragment
shows how:
ret_code = DosGetPid(&MyPID);
if ret_code
printf (" Process ID4d\n",
MyPID);
else
printf (" DosGetPid failed: %d\n",
ret_code);
If you don't speak C, here's a paraphrase: " First, call the get-the-processID API. Check its return code. If the return code is zero, the call worked out
fine. The process ID is in MyPID, so
print it. If the return code is not zero, the
call failed; print the return code so Ican
look it up and see what went wrong."
How did Iknow that there's an API
called DosGetPid? Ilooked it up in the
OS/2 Programmer's Reference. It names
each API function, details the number
and types of arguments required, and
says something about when and how to
deploy each function. You'd be completely lost without that kind of information. The only fly in the ointment is that
you can't buy just the Reference. Until recently, it came only with the $3000 Software Development Kit (SDK). But the
situtation is improving.
Microsoft now offers aProgrammer's
Toolkit that is available for about $350.
For awhile, the Toolkit even came with
Norton Computing's On-Line OS/2 API
Guide. Norton offers guides for anumber of languages, and the OS/2 API
Guide is priced at $ 150 separately.
(Those of us who shelled out $3000 for
the SDK don't get the Norton guides.)
And several substitutes for the OS/2 Programmer's Reference are also available,
notably Ed Iacobucci's OS/2 Programmer's Guide.
So to start out in OS/2 programming
today, you'll need to spend the better
part of athousand bucks for OS/2 itself,
the necessary tools, and the necessary
documentation. Will it get cheaper? Certainly, in time. When an inexpensive
152
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language product such as Microsoft's
QuickC or Borland's Turbo C becomes
available for OS/2, protected-mode programs will litter the landscape.
While You Wait
Until OS/2 applications do start to litter
the landscape, we've got lots of things
that run best under DOS. Unfortunately,
DOS is asingle-user, single-tasking system. The 80386 chip can do better than
that with its built-in virtual 8086 (V86)
capability, which permits multiple DOS
programs to run concurrently on an
80386 machine.
There are several V86 manipulators,
and I'll discuss them in afuture column.
But Ifind myself using IGC's VM/386
more than the others (believe me, I've
got them all) for several reasons: It's bulletproof, it's flexible, and the technical
support is top-notch.
VM/386 actually boots separate sessions. It creates separate virtual machines, each with its own CONFIG.SYS
and AUTOEXEC.BAT. As the burden of
the multitasking rests on the V86 hardware support, VM/386 can be fairly bulletproof. One (unfair) test of multitaskers
is a game from Electronic Arts called
Skyfox II, a game like the circa- 1978
Atari Star Raiders.
Skyfox II is unfair because it's one of
those games that bypasses DOS and the
BIOS for everything. It kills most multitaskers, makes OS/2's compatibility box
die, and gives DESQview fits. But
VM/386 just takes it in stride. Just don't
forget to leave the game in pause mode
while it's in the background, or the
Xenos will merrily destroy all your starbases while you Excel in the foreground.
And when you are completely stuck (with
VM/386, not Skyfox II), IGC employs
friendly, helpful support people.
No, it's not OS/2, but it will do, at
least until OS/2 is OS/2.
OS/2 Tip of the Month:
Neat Features and Subtle Changes
It's nice that OS/2 does have commands
like the familiar DOS commands COPY,
DIR, and DISKCOPY—the vast majority
of OS/2 commands act just like their
DOS counterparts. Thus, Itend to avoid
the manual and use them just as Idid
under DOS.
Big mistake, for some commands. For
example, if you're using MODE to control your screen, MODE BW80, MODE
MONO, and MODE C080 behave as before, but they also can optionally be invoked with asecond parameter, the number of lines on the screen. You can tell
your EGA monitor to show 43 lines with

MODE C080,43 or tell your VGA monitor to show 50 lines (in glorious Squint0-Vision, as my father—who is arecent
convert to PCs—would say) with MODE
C080,50.
MODE also now enables an option to
verify any writes to afloppy disk. The
command is MODE DSKT VER = ON,
and it's more powerful than the VERIFY
ON command. It actually reads back
data written to afloppy disk and compares it to what it is supposed to be. Very
thorough, but obviously slower: A series
of floppy disk writes that normally took
24 seconds went to 37 seconds when
MODE DSKT VER = ON was invoked.
You may be accustomed to using the
DOS 3.3 APPEND command. More
likely, you're not—it's an obscure way to
create asearch path for data files. And
that's just as well, because it's available
under OS/2 only in the compatibility
box, and—as of version 1.0 of OS/2— it
doesn't even work there.
Happily, OS/2 provides asuperior alternative, anear-identical command for
use in protected mode called DPATH.
Put simply, DPATH tells D system where
to find D data. If an application can't
find arequested file in the current subdirectory, it looks in other subdirectories
named in the DPATH command. Why
the new name? DPATH is adifferent approach. It is, for one thing, an internal
command, unlike APPEND, which is
external. And unlike APPEND, DPATH
records the data path in an environment
string. You can see environment strings
under DOS or OS/2 by typing the command SET. You'll see aresult like
COMSPEC = C: \COMMAND.COM
PATH = D:\DOS;D:\XDOS;D: \WP
DPATH=D: \ WP\ MEMOS
In this example, the environment
string COMSPEC contains the value C:
\COMMAND.COM. As you would
imagine, COMSPEC tells the system
where to find COMMAND.COM. The
PATH string is connected to the PATH
command, and likewise for the DPATH
command. Environment strings are a
sane way to simplify the task of modifying system parameters on the fly. •
Mark Minasi is a managing partner at
Moulton, Minasi & Company, a Columbia, Maryland, firm specializing in technical seminars. He can be reached on
BIX as "mjminasi."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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uter/2 The Worlds Most Popular
Transputer Development System
Since 1986, the MicroWay Monoputer has \‘,
become the favorite transputer development system, with thousands in use worldwide. Monoputer/2 extends the original
design from 2 to 16 megabytes and adds
an enhanced DMA powered interface. The
board can be used to develop code for
transputer networks or can be linked with other
Monoputers or Quadputers to build atransputer
network. It can be powered by the 20 MHz T414
or T800 or the new 25 MHz T425 or T800.

Parallel Languages

Mainframe Power
For Your PC!

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

MicroWay's Quadputer is the
most versatile multiple transputer board
on the market today. Each processor can have
1, 4or 8megabytes of local memory. In addition, two
or more Quadputers can be linked together with ribbon
cables to build large systems. One MicroWay customer reduced
an 8hour mainframe analysis to 15 minutes with five Quadputers,
giving him realtime control of his business.

For further information, please call MicroWay's Technical Support staff at ( 508) 746-7341.

Micro
Way

World Leader in PC Numerics
P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341
32 High St., Kingston- Upon- Thames, U.K., 01-541-5466
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428

In 1988, $3.5 billion in microcomputer software will be sold
worldwide. During that same time, another
$3.0 billion in sales will be lost to free distribution — better
known as software piracy. And right now, Rainbow Technologies'
Software SentinelTM is protecting close to $ 1.0 billion in software for
developers who never wanted to be part of the free software distribution
network in the first place. ) The Software Sentinel hardware key is
"execution control" software protection. It ships with the software and
to be one
simply plugs into the PC's parallel port
the softhundred percent invisible to both user and
they want.
ware. Users can make as many copies as
Make working submasters. Use ahard disk. Virtually anything that can
unprotected software. Except start freely
be done with
that software to other users. ( ) The
distributing
uy of Software Sentinel products. SeRainbow famvery big to the not-so-big developers of
lected by the
DOS, OS/2 and Xenix software in worldwide markets. To the cool
tune of close to abillion dollars. So far.
Come see us at COMDEX, Booth W747.

(

RAINBOW TECHNOLOGIES

18011-A Mitchell South, Irvine, CA 92714 • ( 714) 261-0228 • TELEX: 386078 • FAX: ( 714) 261-0260
Rainbow -technologies, Ltd., Shirley Lodge. 470 London Rd.. Slough, Berkshire. SL.3 8QY, U.K., Tel: 0753-41512, Fax: 0753-43610
Copyright 1988 Rainbow technologies. Inc. Software Sentinel and SentinelPro are trademarks of Rainbow -technologies. Inc.
Xenix is atrademark of Microsoft Corporation. OS 2is atrademark ttt International Business Machines Corporation.
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MAKING
APPLICATIONS T
ALK
With afew
enhancements,
the Communicating
Applications
Specification could
take the pain out
of file transfers

I

fyou've ever exchanged computer
files by modem with afriend or coworker, you know firsthand what a
trying and time-consuming process
it can be. In most cases, you both stop
what you're doing at the moment, run
modem programs, configure your systems, make aconnection, and manually
start afile transfer between the two machines. Alternatively, you can use abulletin board or electronic-mail service as
an intermediary, incurring both costs
and delays.
Last September, Intel and Digital
Communications Associates, Inc.
(DCA), jointly announced a potential
solution to this problem: the Communicating Applications Specification (CAS).
The goal of CAS, according to the specification, is to " allow software developers
to easily integrate communications into
their applications."
In theory, CAS will let you send or receive information from within an application just as if you were accessing, say,
a printer—and it can deliver the data
either in ASCII form or as a facsimile
that any CCITT Group III fax machine
can receive.
Intel and DCA are promoting CAS as a
universal standard, although it is currently implemented only for Intel's Connection CoProcessor board (an intelligent fax modem card). Let's take alook
at CAS version 1.00A, both as an interface to this specific board and as astanILLUSTRATION: GEORGE ULRICH C) 1989

dard for microcomputer communications
in general.
What Is CAS?
CAS is an application program interface
(API) that lets a program send and receive files without " knowing" the characteristics of the underlying hardware.
Using CAS function calls, aprogram can
start afile transfer (or schedule it to occur later) by issuing asingle command.
The transfer takes place in the background while other work continues.
Using CAS, an application could let
you send documents as ASCII text files
(using a special transfer protocol designed by Intel for fax modems) or as
faxes with 80 by 66 or 132 by 88 characters per page. You could also send and receive files in the PCX or DCX graphics
format (generated by programs such as
Z-Soft's PC Paintbrush) or exchange
those files with fax machines.
It's important to understand at the outset that CAS is not designed to handle

every computer communications need.
It's not suitable, for instance, for use as
part of a " live" terminal emulation program, so it does not address the longstanding problem of having to access the
hardware directly to do interactive serial
communications on IBM PC-compatible
computers. Instead, it focuses on doing
one thing well: providing hassle- free
background file and image transfers.
Inside CAS
The basic architecture of CAS is shown
in figure 1. One or more applications
make requests of a terminate-and-stayresident (TSR) program called the Resident Manager, which in turn uses a
Transfer Agent to send or receive the
file. Each type of communication hardware (e.g., fax and mainframe link) has
its own hardware-dependent Transfer
Agent to deal with transmission of data
over the associated medium.
For example, the Intel board comes
continued
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with aConnection CoProcessor Application Manager (CCAM) that contains both
the Resident Manager and the Transfer
Agent. Processing is distributed between

the host CPU and a dedicated 80186
CPU on the board. In theory, you don't
have to have an intelligent peripheral
board to run CAS. The coprocessor on

I

Application 1

Application 2

CAS API
(Software interrupt)
CAS Resident Manager (device-independent)

Transfe Agent

I

Fax board

Transfer Agent

Modem, mainframe link, etc

Figure 1: One or more applications make requests of the Resident Manager, which
in turn uses a Transfer Agent to send or receive the file. Each type of communication
hardware (e.g. , fax board or mainframe link) has its own hardware-dependent
Transfer Agent to deal with transmission of data over the associated medium.

the Intel board helps with high-speed fax
operations, but other kinds of transfers
(e.g., exchanging files via conventional
modems) might be handled entirely as
"background" tasks on the host CPU.
The Resident Manager handles five
categories of CAS events:
•Send: The local computer sends data to
a remote machine (e.g., acomputer or
fax machine).
•Receive: The local computer receives
data from a remote machine (transfer
initiated by the remote agent).
•Polled send: The local computer prepares for a remote machine to call and
sends data when the call comes in.
•Polled receive: The local computer
calls aremote machine and retrieves data
from it.
• Log: The local computer makes a
record of acommunication attempt.
An application program can initiate
three of these events: a polled send, a
polled receive, or a send. These events
are called tasks, and you can schedule
them to happen at afuture date or time
(so that, for example, file transfers can

How the competition stands
Introducing the modem with asleek new
stand-up* design. Telebit's new T1000 MultiSpeed modern. The modem that not only looks
different, but is different. With more features.
More performance. And asurprisingly low price.
More modem for less money.
What makes the T1000 so different?
For one, you get achoice of more speeds. The
T1000 can send and receive data at 300, 1200,
2400, or 9600 bps using ordinary dial-up
phone lines.
So the T1000 can talk to your installed
base of low-speed modems, plus the large
installed base of Telebit and other PEP' highspeed modems.
But it costs about the same as a

2400 bps error-free modem.
Another difference? The T1000 runs at
9600 bps with any type of data— without compression. Error free. With MNP and PEP
error detection and correction.
The T1000 fits right in.
The T1000 Multi-Speed modem even talks
Hayes— right from the box. And if you're using
the AT command set or even Smartcom 111
software, we're compatible. You won't need new
software. And you won't need new commands.
The T1000 also has internal support for
the most widely-used communications protocols
—Kermit, Xmodem, Ymodem and UNIX's
UUCP So you can transfer files up to 3times
faster than any other modem.

COM1:

occur in the middle of the night, when
rates are low). The other kinds of events
happen as aresult of the activities of the
Resident Manager and/or remote machines calling in.
The Resident Manager keeps information about events in queues, which consist of groups of DOS files on the local
disk.
Using CAS from Within
an Application
An application interacts with CAS in the
same way that it interacts with MS-DOS:
through a software interrupt called the
multiplex interrupt. The application invokes CAS functions by placing values in
specific CPU registers and invoking interrupt 2F hexadecimal; the results are
returned either in registers or through
memory. A complete description of each
function is beyond the scope of this article, but table 1gives you ageneral idea of
the facilities available to an application in
the initial version ( 1.00A) of CAS.
Because all CAS functions are available through the set of function calls
listed in table 1, any application can provide a " front end" for CAS. Presumably,

an application will let you earmark data
for transmission, pull up aphone book,
select aperson or persons to receive the
data, and start the transfer process. This
same " front end" should also be able to
let you examine information that has
come in from other machines and bring it
into the application.
Limitations of CAS 1.00A
The current implementation of CAS appears to work well for its original application: sending and receiving faxes and
files using Intel's Connection CoProcessor software and other applications
designed to work with that specific
board. However, the initial version of
CAS has limitations of which users (and
software developers) should be aware.
First, CAS offers few provisions for
security. If your CAS board is configured to answer the phone, there's no way
to prevent fax "junk mail" from quickly
filling up your hard disk. By the same
token, if your system is waiting for another system to call for afile, there's no
way to make sure that only the intended
recipient (rather than some other caller)
continued

Table 1: Functions available to
applications in the initial version
(1.00A) of the Communicating
Applications Specification.
Abort the Current Event
Delete aFile
Delete All (Queue) Files
Find First Entry in Queue
Find Next Entry in Queue
Get Event Data
Get Event Status
Get Event Time
Get External Data Block
Get Hardware Status
Get Queue Status
Get/Set Autoreceive State
Move Received File
Open aFile
Run Diagnostics
Set Task Date
Set Task Time
Submit aSingle File to Send
Submit aTask

up to Iblebit's newest modem.
And here's another big difference. Since
the T1000 runs the most popular communications software at the highest possible speeds.
You can take full advantage of packages like
HyperACCESS, Crosstalk-Fast, MicroPhone
and Acknowledge.
Just plug us in, and the T1000 will fit
right in. No matter what your environment.
Remote management for ease of use.
Here's the final difference. The T1000
offers ahost of remote management features.
Including remote access, remote configuration
and remote diagnostics.
So get the modem that's head and
shoulders above the rest. In features and performance. At just the right price. Telebit's new

T1000 Multi-Speed Modem.
Call 1-800-TELEBIT or
(415) 969-3800, today.
Or write Telebit at
1345 Shorebird Way, Mountain View, CA 94043-1329.
Fax: (415) 969-8888.
Because no one gets the
message through like Telebit.

T1000.

TELEBIT

d_51988 Telebit Corporation. Telebit is aregistered
trademark and PEP is atrademark of Telebit Corporation. Other brands or product names are trademarks of
their respective holders.

*optional
Circle 266 on Reader Service Card

COM1:

of communications hardware are available on this machine, and in what formats can they exchange data?" There is
also no documented way to attach additional Transfer Agents to the Resident
Manager software provided with the
original Intel board. This means that—at
least for the moment— only the Intel
Communications CoProcessor can be
used with Intel's software. If a vendor
other than Intel wants to produce aCAScompatible board, it must write its own

gets the file. Furthermore, if you want
two different callers to call in for files,
there's no way to earmark files for the
correct caller.
Second, CAS does not let you call an
unattended system and request an arbitrary file. You can only retrieve a file
that has been " sent" to you.
Finally, the CAS specification does
not provide for expansion in a few key
areas. There is no way, for instance, for
an application to ask CAS, " What kinds
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implementation of CAS from the ground
up—and it's not clear that CAS software
from different vendors will be able to coexist peacably on the same machine.
A Few Suggestions
Intel and DCA can address the problems
and limitations of CAS in several ways.
First, it should be possible to require
callers to identify themselves before a
transfer begins—and to make sure that
only the right caller gets the chance to receive or transmit a particular piece of
data. This solves the problems of junk
mail and unauthorized access.
Second, the Resident Manager should
be expanded to provide transfers of arbitrary files to authorized callers. A good
model of this sort of facility is UUCP,
the Unix-to-Unix Copy Program found
on virtually any Unix machine.
Finally, the Resident Manager should
be made separate from the Transfer
Agents, and awell-documented interface
between the two should be created. Facilities should be provided for Transfer
Agents (implemented as TSR programs)
to " register" with the Resident Manager,
providing the names of the hardware devices they control and the file formats
they accept. To avoid potential incompatibilities due to multiple implementations of the resident manager, Intel
should license its resident manager at a
nominal cost to vendors who provide
their own Transfer Agents.
A Good Start
Should you invest in hardware that uses
CAS? The answer depends on your needs
and the future direction of the CAS
specification. Until a large number of
vendors adopt CAS, there may no great
advantage to buying a CAS-compatible
product rather than a dedicated fax
board. However, Intel has indicated a
willingness to share its file transfer protocols and other aspects of its CAS implementation—and to evolve the specification to accommodate future needs. If this
happens, CAS may turn out to be aboon
to those of us who want to get information from one place to another without
worrying about data-transfer rates, parity, modem speeds, or the other arcane
mysteries of computer communications. •
Brett Glass is afreelance programmer,
author, and hardware designer who lives
in Palo Alto, California. He can be
reached on BIX as "glass."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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$4,500

Un /Apo
(Only faster— and it's all yours!)

Suddenly your PC/NT/AT has the computing
power of amini or technical workstation.
Definicon's coprocessors are single-board
computers that slip into one expansion slot
of any IBM-compatible—and turn it into your personal.
desktop, 32-bit power machine. \bu can choose clock speeds
from 12.5 to 25 MHz, with 1to 16 megabytes of RAM.
That means the exact, cost-efficient power ou need—
for single units or whole systems—at prices from only S1.3.19 to S15.020.
We also offer boards for parallel processing and graphics. Plus software.
And all combine the user-friendly MS-DOS
advantages of your PC with supercharged power
that's yours alone, shared with no one.
If you, or those you manage. have a
acorn,"
-_
voracious need for computing power.
you must get the whole story.
Gill Darby Liddin at
Get % board Toitiorro‘s
Definicon right now.
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NATURAL LANGUAGE INTERFACE

THE COMPUTER CHRONICLES
MAKES KEEPING UP WITH THE INFORMATION AGE EASY
Stewart Cheifet and Gary Kilda11 are your co- hosts for a
weekly half-hour television program aimed at computer
users, owners, educators and computer industry professionals. If >uteri: looking for help in finding out
what's new and what's news, tune in to THE COMPUTER
CHRONICLES every week on your local public television
station.
Regular commentators are Jan Lewis, President of
Lewis Research Corporation and publisher/editor of

HyperAge magazine, and George Morrow. founder of
Morrow Designs.
Topics this season include: Cl) ROMS — Shareware
— Multitasking — Business Graphics — Investment
Software — PC Imaging — PC Networks — Decision
Support Software — Laser Printers — Hypereard —
Input Devices — and MUCH MORE.
Each week THE COMPUTER CI IRONICLES looks
at the top stories of the week in Random Access, anews
segment designed to keep you informed about the latest
developments in the computer industry.
THE COMPUTER CHRONICLES, aweekly halfhour of public television that just might be the help you
need.

THE COMPUTER CHRONICLES
IS NOW ON BIX

JAN LEW1S

The Computer Chronicles is funded in part by McGraw-Hill's EVII
magazine. The Computer Chronicles is acoproduction of WITF/
Harrisburg and KCSM/San Mateo.
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Bix, the Byte Information Exchange, now has aconference
for the Computer Chronicles.
Now you can communica1e directly with the staff of thé
Computer Chronicles to suggest topics for future shows or to
request information or detals on past shows.
Once on Bix, just type join comp.chron" at the colon (:)
prompt.

Ours only wins in three of them.
1. How fast does it install.

We have no competition in this category LANLink 5X installs
in about fifteen minutes. and it doesn't take atechnician to do it.
Since LANLink 5X uses standard parallel or RS-232 serial ports.
installing anetwork means little more than connecting the cable
and loading the software.
With hardware LANs. installation can easily take two daysone to set it up and one to tweak it. And it also takes someone
who really knows what he's doing. That is. someone expensive.

2. How fast does it transmit.
3.

Okay this is the category we don't win: the hardware LANs
are generally alittle quicker. At least, they are under optimal conditions, which is how they rate themselves.
But LANLink 5X is pretty quick. too. At half amegabit per second,
it's way out ahead of any other software LAN, and right at the heels
of the hardware types. Which, of course. are far more expensive.

How fast does it maintain.
The real cost of anetwork is not so much the initial price as it is
the continuing outlay for maintenance-adapting it to changing needs.
That's something LANLink 5X does practically on its own.

Running under PC-MOS/386" or PC-DOS, it turns your server PC
into amulti-tasking controller. driving atruly expandable LAN that
is easily and qackly upgradable.
A hardware LAN, on the other hand, becomes obsolete as new
technology is introduced. And, to keep the network up and running
as applications change, you need the attentions of atechnician. on
acontinuing basis. A very well-paid technician.

How fast can you pay for it.
4.

Now we've arrived at the bottom line. where LANLink 5X is
toughest to beat. You can install afive- user LANLink network for
about the same cost as the LAN board in aboard-driven network.
On top of that, factor in what yo Lsave on installation and maintenance time, and the difference is pretty dramatic.
LANLink 5X is available immediately. and it comes with amoneyback guarantee. Its price of $595 includes aserver and asatellite
module plus the network operating
system. Additional satellites are avail Uf
able for $ 125.
For complete details on the fastest software-di iven network available, call 800-451-LINK.
LANLink 5X. Because three out
of four ain't bad.
THE SOFTWARE LINK
3577 Parkway Lane. NOltrOSS, GA 30092 (404) 448-5465 FAX (
404) 263-6474
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Graphic Details
BYTE's testing editors
compare 21 high-end,
IBM PC-compatible
digitizing tablets
Stanford Diehl
and Steve Apiki

or obtaining accurate graphics
input, the digitizing tablet is
more powerful than the mouse.
Digitizing tablets are more precise and sample faster. Also, the stylus
and fixed surface provide for amore natural drawing motion.
You pay aprice for increased performance: The average cost of adigitizing
tablet is about $800, versus only $ 150 for
amouse. But with system performance
spiraling upward—and CAD, desktop
publishing, and graphic design now
everyday applications in the DOS
world—more users are finding these devices aworthwhile investment.
Digitizing tablets provide a range of
features that make them attractive to artists and designers. Most tablets offer a
choice of pointing devices. These include
apen or stylus, which are both easy to
handle, and acursor (also called apuck),
which provides pinpoint accuracy. The
tablet's fixed drawing reference makes it
possible to digitize older, paper-based
designs and bring them up to date. Many
manufacturers have added versatility
with multibutton cursors and menu templates that offer realistic alternatives to
keyboard command entry.
Making aPoint
Like amouse, adigitizing tablet acts as
an input device for your microcomputer.
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It usually includes atablet and some type
of pointing device, called atransducer.
The tablet has aflat surface with adefined space, or active drawing area,
where you can place amap, adrawing, or
amenu overlay. You then point to areas
within the work space, and the tablet
sends coordinate data to the application
you're running (like AutoCAD) that corresponds to the location of the transducer. While amouse reports arelative
position based on the last known position
of the mouse, adigitizer returns an absolute location regardless of the last known
position of the transducer.
The cursor is aflat rectangular device
with across-hair sight for pinpointing a
location. Most cursors have four buttons.
Though the cursor is a more accurate
pointing device, the pen or stylus lets you
input data more naturally. The only difference between the pen and stylus is that
the former contains an ink cartridge,
while the latter does not.
To activate the pen or stylus, you press
down on the tip. The tip button on the
stylus and the puck's pick button act
much like the left button on amouse. For
instance, in AutoCAD's sketch mode,
you press the stylus's tip button to begin
drawing. The AutoCAD screen then displays aline as you trace it across the pad.
Pressing the tip button again deactivates
the transducer. For additional functionality, some styli and pens include abutton on top of the barrel.
Many applications, especially CAD
and drawing software, include driver
software for avariety of digitizing tablets. Vendors provide additional compatibility by emulating other popular tablets,
like the Summagraphics Bit Pad and MM
Digitizer Series, which has become the
industry standard.
Tablet Technologies
Digitizers employ a variety of technologies. Most common is the antennatransmitter technique, in which evenly
spaced horizontal and vertical wires

within the tablet represent an x,y coordinate grid. The internal wires sense the
magnetic (or electric) field emitted by
the transducer. The horizontal wire closest to the transducer coil, registering the
strongest signal, reports the x-axis data,
while the closest vertical wire returns the
y-axis data. Together, they represent the
coordinate location of the cursor or stylus
coil. The more closely spaced the wires,
the higher the resolution.
Some systems energize the grid instead of the cursor or the stylus. Each internal wire holds a known signal. The
pointing device picks up the signal of the
closest horizontal and vertical wire, returning the resultant coordinate pair.
All the digitizers we tested used one of
these techniques. However, some nonstandard technologies also digitize and
input information (see the text box " Digitizers with aTwist" on page 169).
Performing Arts
The specifications commonly used to define a digitizing tablet's precision are
found in table 1. Resolution tells you how
many distinct points adigitizer can distinguish within the drawing area. If the
vendor claims resolution of 200 lines per
inch (lpi), atablet with a12-inch by 12inch work space will recognize ordinate
points from 0 to 2400 along both axes.
The cursor must then move at least hoo
inch before it can report anew position.
Accuracy measurements tell you how
closely the digitizing tablet can approximate aknown standard. Theoretically, a
digitized line will deviate from its actual
length by only as much as the accuracy
figure. Accuracy measurements provided by the vendors range from 0.001 to
0.035 inch, with 0.01 being the norm.
Stylus proximity defines how far the
transducer can move from the tablet before it stops transferring coordinate data.
Some tablets require the cursor to contact
the pad, while others continue to report
cursor position even with the transducer
an inch or more away from the drawing

surface. The larger the distance between
cursor and pad, however, the more accuracy suffers.
Accuracy figures usually refer to operation with a cursor. A stylus can't
maintain the same level of precision because the cursor provides amore stable
pointer at a uniform height above the
pad. Furthermore, the stylus coil,
housed in the body of the device, may not
report the true position of the tip. This is
because orienting the pen at acomfortable angle for drawing introduces atilt
error. We tested for both stylus proximity and stylus error as part of our benchmark tests (see the text box " Digitizing
by Numbers" on page 170).
The 21 digitizing tablets selected for
this Product Focus represent avariety of
devices available for the IBM PC and
compatibles. All tablets have either a12inch by 12-inch or a 12-inch by 18-inch
active drawing area, and they use standard antenna-transmitter or energizedgrid technology. Individual descriptions
continued
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Table 1: Features and testing information for the 21 digitizing tablets reviewed.
Active area
Resolution
(Inches) (IPI)

Emulations

Pointing devices
available

CalComp 2000, HI 3,Hitachi 3,
GTCO, Summagraphics,
Mouse Systems Mouse

Stylus, 4- button and
16- button cursors

Digitizing
tablet

Pricel

Accuracy Max. output rate
(inches) (points/second)

CalComp 23120
(Drawing Board)

$625 2

12 x12

1016

0.025

144

CalComp 23180
(Drawing Board)

$1125 2

12 x18

1016

0.025

144

Same as 23120

Same as 23120

CalComp 25120

$915 4

12 x12

1280

0.025

125

CalComp 2000, 2200 3,
3000 3,and 9100; GTCO,
Hitachi 3,HI 3,Kurta 3,
Numonics 3,Summagraphics 3

Stylus, pen, 4- button
cursor

GTCO Digi-Pad PC
1111A

$599

11 x11

1000

0.010

100

None

3- key stylus; pressuresensitive stylus; 1,4,5
and 16- button cursors

GTCO DIgl-Pad PC
1117

$839

11 x17

1000

0.010

100

None

Same as 1111A

GTCO Micro DIgi-Pad
1212

$540

12 x12

200

0.025

61

Summagraphics

Stylus, 4- button cursor

Hitachi HDG-1111C
(Tiger Tablet 11)

$998

11 x11

1000

0.02

150

Summagraphics,
mouse

1- or 3- key stylus, 4- and
12- button cursor

Hitachi HDG-1212D
(Puma Pro)

$599

11 7x 11 7

1000

0.02

150

Summagraphics,
mouse

1- or 2- key stylus; 1,3,4,
and 12- button cursors

Houston Instrument
HIPacl Plus 9012

$495

12 x12

2000

0.01

200

CalComp 2000,
Summagraphics, GTCO,
Kurta, Hitachi 3,CalComp
Drawing Board

Stylus, 4- button cursor

Houston Instrument
HIPad Plus 9018

$795 3

12 x18

2000

0.01

200

Same as 9012

Same as 9012

Kurta IS/One

$645 6

12 x12

1016

0.035

100

Kurta Series One, Series Two;
Microsoft Mouse,
Summagraphics, GTCO

1- or 2-switch stylus, 4or 12- button cursor,
cordless stylus and

Kurta IS/One

$995 6

12 x17

1016

0035

100

Same as 12 x12 model

Same as 12 x12 model

Numonlcs 2200.1212

$964

11 8x11 8

1000

0.01

200

Summagraphice

Pen; stylus; 1-, 4-, or 16button cursor; lighted
cursor; cursor with LCD

Numonlcs 2200-1217

$1155

11.8 x17.7

1000

0.01

200

Same as - 1212

Same as - 1212

Numonlcs 2207

$595 3

12 x12

1000

0.02

160

Summagraphics,
Microsoft Mouse

Stylus, 4- button cursor

Penpad 300

$695

11 x11

1000

0.001

150

Summagraphics3,Hitachi 3,
GTCO, CalComp 2000 3,
Numonics, Microsoft Mouse,
Mouse Systems Mouse

Stylus, 4- or 16- button
cursor

Penpad 320

$1095

11 x11

1000

0.001

150

Same as 300

Same as 300

Seiko Screenplay
DT-3503

$5995

11 X 11

1016

0.01

200

Summagraphics,
Microsoft Mouse

Stylus, 3- or 4- button
cursor

Seiko Screenplay
DT-4513

$999 5

11 x17

1016

0.01

200

Same as DT-3503

Same as DT-3503

Summagraphics
SummaSketch Plus

$599 3

12 x12

1016

0.025

121

Microsoft Mouse

Stylus, 4- button cursor

Summagraphics
SummaSketch Pro

$999 3

12 x18

1016

0.025

121

Same as Plus

Same as Plus

Cursor

where noted, price includes tablet, power supply, interface, and 4- button cursor,
Choice oil6-button cursor or stylus and 4- button cursor.
3 Output format only, input commands not supported.
4 Cursor and stylus are optional,

5
6

of the tablets follow. Because of similarities between products distributed by
each company, we grouped the tablets by
company name.
CalComp
The CalComp 23000 Series combines
ease of use with diverse emulations and
164

Also includes stylus
Includes corded 4- button cursor
run with corded stylus
8 Optional emulation, requires firmware replacement

1 Except
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7 Tests

an ergonomic design. Most applications
support the CalComp format. But for
those that don't, Summagraphics emulation ensures a wide range of software
compatibility. The 23120 ($625) provides a 12-inch by 12-inch drawing surface, while the 23180, at $ 1125, has a
12- inch by 18- inch work area. Both

models offer 1016-1pi selectable resolution and a mediocre accuracy of 0.025
inch.
A proximity light reports when the
cursor is within the active area. Our tests
revealed an impressive proximity range
of 0.875 inch for all the CalComp
models (see the BYTE test results in table

BYTE tests (all values in inches)
Interface

Software

Documentation
(Pages)

Dimensions
(Inches)

Horizontal
error

Vertical
error

Stylus
proximity

Stylus error
at 45 degrees

RS- 232C

None

41

2.5 x15.9 x14.9

0.0208

0.0062

0875

00207

RS-232C

None

41

2.5 x16.4 x20.5

0.0124

0.0034

0.875

0.0205

RS-232C

None

106

2.5 x16 x21

0.0179

0.0237

0.875

0.0116

PC card

Windows, ADI driver

56

2.1 x15.6 x15.6

0.0037

0.0064

0.75

0.0033

PC card

Windows, ADI driver

56

2.1 x15.6 x21.6

0.0059

0.0088

0.75

0.0079

RS-232C

Windows, ADI driver

44

0.8 x17.9 x15.6

0.0278

0.0005

0.692

0.2631

RS-232C

Hitachi mouse driver

10

2x16 x17

0.0030

0.0040

0.192

0.0512

RS- 232C

Hitachi mouse driver

14

1.1 x15.7x 16

0.0153

0.0050

0.25

0.0457

RS- 232C

None

49

1.2 x16.9 x15.2

0.0185

0.0082

0.5

0.0041

42

1.3 x16.8 x21.3

0.0039

0.0011

0.5

0.0028

2.8 x16 x15

0.0265

0.0478

0.25

RS- 232C
RS- 232C

ADI, mouse drivers,
setup utilities

118

0.0797 7

RS- 232C

Same as 12 x12 model

118

2.8 x16 x20

0.0530

0.0274

0.375

0.0716 7

RS-232C or
IEEE-488

None

35

0.8 x16.1 x16.1

0.0080

0.0090

0.875

0.1320

RS- 232C or
IEEE-488

None

35

0.8 x16.1 x20.8

0.0052

0.0022

0.875

0.1019

RS-232C

Mouse drivers;
setup and diagnostics

12

0.5 x15.8 x16.8

0.0098

0.0044

1

0.0858

RS- 232C

Mouse driver, setup utilities

34

0.5 x16 x17

0.0018

0.0016

1

0.0025

PC card

Driver, test, and setup
utilities

176

0.5 x16 x17

0.0076

0.0024

1

0.0065

RS-232C

Mouse, ADI driver;
setup and diagnostics

37

0.9 x16 x16

0.0043

0.0012

0.5

0.0348

RS-232C

Same as DT-3503

37

0.9 x.23 x19.1

0.0094

0.0027

0.5

0.0144

RS-232C

Mouse, Windows, ADI driver;
self-test and reset program

45

0 0166

0.0035

0.5

0.0292

RS- 232C

Mouse, Windows, ADI driver;
self-test and reset program

50

0.0086

0.0074

0.5

0.0102

1). Horizontal and vertical error were
better than expected, given average resolution specifications.
The tablets smoothly stepped through
our compatibility tests. PC Paintbrush
defaulted to a Summagraphics driver
even when we chose the CalComp configuration option, but the program

1.3 x17 x22.5

booted without ahitch. The tablets displayed reliable, efficient operation.
The CalComp cursor slides cleanly
across the pad, and the fine cross hairs
allow pinpoint cursor positioning. Unlike most stylus models, the CalComp
offering does not include apush button
on its barrel. If you need abutton on the

barrel, CalComp sells a2-button stylus
alternative for $ 115. The company also
offers a16-button cursor. You can substitute the 16-button model for the standard
stylus and 4-button cursor.
The CalComp 25120 ($915) uses the
same cursor and stylus on a molded
continued
JANUARY 1989 • BYTE
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frame and adarkened 12-inch by 12-inch
work space. The design results in asmall
footprint and aclearly defined drawing
area. You configure the 25120 by setting
aseries of software switches for each emulation and application. A row of LEDs
above the active boundary tracks the status of your parameter selections. The
menu strip replaces cumbersome DIP
switches, letting you step through the
configuration by touching selected
blocks with the stylus. You can also
select eight modes of operation, data output rates, and bit rates via menu soft
keys.
The 25120 offers better resolution
(1280 1pi) than the 23000 series, while
posting identical 0.025-inch accuracy.
The $915 price is steep, though, especially since it doesn't include acursor or
stylus.
GTCO
GTCO's digitizers fall into two product
groups: the Digi-Pad PC, which features
excellent accuracy at agood price, and
the less expensive and less powerful
Micro Digi-Pad 1212. The 11-inch by
11- inch Digi-Pad PC (the 1111A) is
priced at $599, and the 11-inch by 17inch version (the 1117) is $839.
The Digi-Pad PC's most unusual feature is its reliance on adedicated PC bus
controller card rather than the RS-232C
interface favored by most other models.
The unit draws power from the bus,
eliminating the need for an external
power supply.
You can set communications parameters, output mode, and format via three
banks of DIP switches at the top of the
controller. It's also possible to set the
port address with a few jumper selections. Output format is limited to GTCO;
no emulations are supported. In addition
to the switch settings, you can set options
by remote commands sent to the card's
port address.
GTCO drivers come with almost every
major application package, so the lack of
emulations isn't aserious concern. The
Digi-Pad PC comes bundled with Windows and an ADI driver. While AutoCAD includes aGTCO driver, GTCO's
ADI driver supports afour-button cursor
and in general seems to perform better
and with fewer hitches than the AutoCAD 2.52 driver.
While both versions of the Digi-Pad
PC were able to run through our compatibility tests, we did have some trouble
coming up with the correct parameter
settings; the documentation includes
switch settings for AutoCAD only.
The tablet's average resolution and
166
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good accuracy specifications were borne
out in our horizontal and vertical error
tests. Our only serious problem in using
the Digi-Pad PCs was with the rough
cloth bottom on the cursor. While the
cursor was fine on the hard, smooth surface of the tablet, it tended to grab paper
we taped to the pad, resulting in ajerky,
inaccurate movement. Nevertheless, the
errors were small (less than 0.01 inch),
putting the device in aleague with digitizers costing far more. Perhaps most impressive, the stylus angle error approached zero.

he HiPad
Plus tablets set the
standard for resolution
at 2000 1pi.

GTCO's low-end model, the 12- inch
by 12-inch Micro Digi-Pad 1212 ($540)
was far less powerful than the Digi-Pad
PC, but it offers simplicity and good performance for its price range.
The unit has no switches; to get up and
running, you simply hook up the external power supply and plug the interface
cable into aserial port. The power and
cursor sockets are even interchangeable,
making the configuration completely
idiotproof. If you need to change parameters, you can set jumpers located inside
the tablet.
The tablet worked flawlessly with all
the applications we used for compatibility tests. ADI and Windows drivers are
provided with the hardware.
Though the Micro Digi-Pad's simplicity is appealing, it lacks some basic features. The tablet has no markings to indicate where on the 17.9-inch by 15.6-inch
surface the 12-inch by 12-inch active
area lies. There's also no provision for
raising one side of the tablet for abetter
working angle, afeature found on most
other tablets.
Not surprisingly, this low-cost product also has the worst resolution specification at 200 1pi, and its 0.025-inch accuracy is average. Our digitizing accuracy
tests showed mixed results, with the
horizontal error near what the vendor's
accuracy specifications would indicate
(0.0278 inch), but the vertical error was
virtually zero (0.0005 inch). The verti-

cal error was less than the resolution of
the tablet, and we attributed this to a
small calibration error and round-off
error in the software distance calculation.
These results point out that it's possible to get excellent results even with poor
specifications. However, even if we
hadn't been lucky enough to align the
paper on asensing point and hit the same
point twice, the 0.005-inch minimum resolvable distance is close to the limits of
the human ability to resolve lines, so the
tablet is suited for most applications.
Hitachi
The Hitachi Tiger Tablet series has enjoyed a good reputation for nearly 5
years, an eternity in the fast-moving
peripherals industry. Hitachi's newest
Tiger Tablet, the HDG-1111C, adds capability to this venerable line by maintaining compatibility with older models
and adding emulations.
The $998 11-inch by 11- inch tablet has
abuilt-in power supply and three banks
of DIP switches. Although the system is
versatile, you may have atough time setting it up, because the documentation for
the switch settings is very poor. Luckily,
Hitachi's technical support is good.
Hitachi provides full firmware emulation for the Summagraphics MM and Bit
Pad Series, in addition to the native Tiger
Tablet mode. The emulations broaden
software support considerably, though
the Hitachi output format is compatible
with AutoCAD and other major packages. We were able to run AutoCAD
using the Tiger Tablet driver and PC
Paintbrush with the digitizer in Summagraphics MM mode. Windows applications were not supported, but Hitachi
says it will be shipping aWindows driver
with the tablets by the time you read this.
Small error values on our horizontal
and vertical line tests indicate the system
is well suited for precise digitizing.
There was anoticeable error caused by
holding the pen at an angle less than vertical, but this was small enough to be attributed to pen slippage. One disturbing
problem was the tendency of the stylus to
send wildly offset points to AutoCAD
while tracing, resulting in circles with
large " horns." Hitachi assured us that
the problem was atypical, and it didn't
occur when we used the cursor.
The second Hitachi tablet, the HDG1212D, supports the same Summagraphics emulations as the HDG-1111C, but it
has slightly fewer features and sells for
less at $599. The HDG-1212D comes
with an outstanding 10-year warranty
continued

• Model mode ( 3D) or picture mode ( 2D)
selectable at any time
• Optional " pop-up" icon or text command
structure
• A dynamic on screen example available for
each of 200 + commands
• Displays up to 14 active views
simultaneously
• Dynamic rotation and translation of views

• Modification of entities
• Complex surfaces
• Dimensioning and tolerancing includes 18
options
• Multiple utility commands available during
sessions
• Efficient file storage, security, back-up and
recovery
• Three levels of documentation
• 24 hour telephone availability

"Maxxicadd stands as one of the most
promising CAD products in today's market."
"Maxxicadd's remarkably simple user
interface and on-line animated help facility
is adealer's dream come true. Within aday,
any dealer ( or, for that matter, user) can
learn enough of the package to be giving
demonstrations."
-Reprinted from Computer Graphics Today, August, 1988

"Engineering Tools For The Twenty First Century"
Call toll- free for more information and
a demonstration disk.
1-800-628-2828, Ext. 923
COMPUTER RESOURCE TECHNOLOGY CORP.

Circle 63 on Reader Service Card

2164 East Broadway Road, Suite 310

Tempe, Arizona 85282

( 602) 921-9638
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Photo 1: Having the lowest price
didn't stop the Houston Instrument
HiPad Plus 9012 (left) from turning in
an excellent performance. The
configuration menu on the tablet also
makes the unit easy to use.
Photo 2: A cordless cursor option
and programmable function switches
distinguish the Kurta 1S/One (below)
from the rest of the pack.

(the HDG-1111C carries amore typical
1-year warranty).
Summagraphics emulation is the default mode, and the HDG-1212D has
only one switch bank for changing settings. It also has anative Hitachi mode,
compatible with the HICOMSCAN digitizer series. Application support for the
two tablets is similar.
PC Paintbrush ran in MM mode without difficulty. Software shipped with the
tablet includes ageneric mouse emulator
that's compatible with most applications.
We ran the HDG-1212D with AutoCAD using AutoCAD's HICOMSCAN
driver and had one problem when using
the tablet for CAD. The 12-button cursor
Hitachi provides has the pick button
mapped to the zero key, laid out where it
would be on atelephone keypad. The design means that most operations require
pressing abutton on the back of the cursor, away from the operator's eyes and
index finger. Hitachi plans to provide an
ADI driver that will correct the problem.
Error test results were only fair, and
they were slightly poorer than those for
the HDG-1111C. The results are relatively consistent with the two tablets' accuracy specifications.
Houston Instrument
Houston Instrument adds anew series to
the field of digitizing tablets by introducing the HiPad Plus 9012 and the HiPad
Plus 9018. The company, an established
player in the digitizing industry, offers a
pair of tablets that deliver impressive
performance at aminimum price.
The HiPad Plus 9012 has a12-inch by
12-inch drawing area, and the $495 price
includes astylus, power supply, and interface cable (see photo 1). The HiPad
Plus 9018's $795 price tag includes astylus and acursor in addition to the power
supply, cable, and pad, and its drawing
area measures 12 inches by 18 inches.
Both tablets set the standard for resolution at 2000 1pi, and only the Pencept
models surpass their 0.01- inch accuracy
figure. These tablets pack tilt-correction
firmware that supposedly rivals a cur168
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sor's accuracy. Our test results show excellent tilt correction, but acursor is still
the more accurate pointing device. We
measured a proximity range of 1
2 inch
/
for both tablets. The horizontal and vertical errors were low, but not as good as
you might expect, given the resolution
specification the company provides.
You can set configuration parameters
by selecting items from amenu overlay.
No software is required. You simply
press abutton at the rear of the pad before
clicking the pointer over adesired item.
For quick-and-dirty configuration, you
can select from alist of popular emulations at the bottom of the menu. You can
also set individual parameters such as
binary or ASCII formats, data transfer
rate, transfer modes, resolution, and calibration points.
The tablets default to Summagraphics
mode, and our compatibility tests verified the emulation. However, only partial emulation is provided for the Hitachi
HDG-1111C, the Kurta Series Iand
IS/One, and the GTCO Digi-Pad 5.
Houston Instrument plans to ship a
mouse driver with the HDG-1212D.
Kurta
The Kurta IS/One stands out for ease of
use and superior ergonomic features.
Both the 12-inch by 12- inch ($645) and
12-inch by 17-inch ($995) versions offer
full programmability, function pads,
and well-designed cursors and styli (see
photo 2).
The standard IS/One configuration includes the tablet, a four-button cursor,
and IS/Pensmith driver software. A
wealth of options is available, including a
cordless cursor and stylus and template
software for AutoCAD and Windows.
IS/Pensmith, the standard Kurta
driver package, includes ADI and mouse
drivers and several useful utilities. The
ADI driver is programmable, so you can
define tablet areas for menu templates
and areas for input. Once you have these
set up, you can switch from full tablet
mode to menu and input area mode without leaving the application. Other utilities redefine the cursor buttons and link
the tablet function keys to keyboard
macros. In addition, asave utility stores
macros and configuration information to
disk, and asetup utility lets you modify
driver settings on the fly.
The tablet has an imposing array of
three DIP-switch banks, but the tablet is
fully programmable, so you'll probably
never need to change them. You can activate five soft switches at the top of the
tablet with the stylus or the cursor. Each
of these change the tablet parameters to

Digitizers with aTwist
wo new ideas are putting aspin on
T
1 the traditional digitizer concept:

The first involves taking the technology
astep further, and the second is to find
unusual applications for the current
technology.
A series of sonic digitizers from Scientific Accessories is an example of the
former. Because coordinate information is calculated using sound information, the stylus requires no special writing surface. The units consist of a
cursor and areceiving box that you connect to your system. The cursor generates sound waves; two microphones in
the receiver calculate the position of the
cursor by triangulation based on the
time it takes for the wave front to reach
the unit. The GP- 7, which has the
smallest imageable area at 18 by 24
inches, sells for $ 1696.
Digitizing in three dimensions is the
focus of the Polhemus 3space Digitizer.
Using an electromagnetic source, this
high-end, $ 13,900 system is able to accurately digitize solid models. Polhemus uses similar technology to create a
tracker capable of analyzing motion in 6
degrees of freedom.
Other firms have opted to take current technology and widen its applications. The ScriptWriter from Data Entry Systems adds character-recognition
capability to aportable digitizer tablet
to create aclipboard-like data recorder.
It's available directly from the company
for $ 1595.

activate emulations or other predefined
settings. The documentation includes a
full list of DIP- switch settings and softkey settings for most of the applications
that the IS/One supports.
Besides the soft keys for configuration
changes, the tablet has several definable
function switches that you can use to play
back keyboard macros. The number of
switches varies with the size of the tablet;
the 12-inch by 12-inch version has 13
switches, and the 12-inch by 17-inch version has 23.
Optional cordless, battery-operated
pointing devices function almost as well
as their corded cousins, and they are far
easier to manipulate. They cost about
$80 more than the standard version. The
cordless stylus allows more natural writing and drawing than any other input device. Stylus angle tests resulted in an
average error when the stylus was held at

The portable, 4-pound ScriptWriter
operates on a10-hour rechargeable battery. The impedance-sensitive writing
surface is configured according to a
number of standard forms. You write
characters onto the form with apen, and
the device reads the characters into its
96K-byte memory buffer. You can also
set up sections of the surface to accept
graphics input, like signatures, but the
96K bytes doesn't go far when recording graphics. The RS-232C interface
lets you dump data to amicrocomputer
for further processing.
Jandel Scientific's Sigma Scan is a
system for scientific data manipulation.
The package includes adigitizing tablet
and sophisticated software for calculating and interpolating values based on
graphics input. Prices range from $ 1195
for a12-inch by 12-inch tablet to $4595
for a36-inch by 48-inch version. The
software is available separately for
$495.
Using acursor, you are able to trace
images from sources traditionally requiring graphical analysis, like stripchart recordings, spectrographs,
photos, or x-ray images. Once the data
is recorded, it can be transformed mathematically with user-defined equations.
Nonlinear interpolation allows the software to transform input points based on
previously received data stored in lookup tables. The software automatically
calculates statistical descriptions of the
input.

aless than vertical position.
The Kurta's excellent features don't,
however, guarantee smooth operation.
One problem is the sheer volume of emulations: We were able to use the ADI
driver with AutoCAD but could access
only a 12-inch by 12-inch square on the
12-inch by 17-inch tablet; Kurta recommended using the AutoCAD Series One
driver and Series One emulation. When
we did so, the problem disappeared.
PC Paintbrush ran without a hitch
using Series One emulation, but when we
failed to reconfigure the tablet before
using the optional Windows driver, our
Windows pointer ran upside down. After
afew tries, we were able to get all our
compatibility test software up and running smoothly.
In the error tests, the Kurta tablets
fared poorly. This points out the imporcontinued
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Digitizing by Numbers

testing editors, we're accustomed to generating benchmarks
that yield hard numbers. We like to see a
product's performance boiled down to a
few critical values that let you make
clear, across-the-board comparisons.
Digitizing tablets, however, don't readily lend themselves to such tests. Furthermore, as auser interface, the wealth
of features offered by most designs simply outstrips human capability, making
the user the ultimate limitation in performance.
A good example is resolution. While
specifications ranged from alow of 200
lines per inch to ahigh of 2000 Ipi for
the tablets we tested, we were unable to
distinguish distances of less than about
0.005 inch. Your eyes may be more discerning, but our experience points up
the difficulty in testing most of these devices at the limits of their capability.
In the digitizer industry itself, there
are no standard tests. Short of test rigs
using robotic arms to gauge precision,
there's no clear-cut method for testing
these devices. Our tests attempted to examine the interaction of the system as a
whole: tablet, monitor, applications
software, and user. As much as possible, we tried to keep the digitizer the
only variable factor.
Line Error
We created four tests that measure horizontal error, vertical error, stylus error,
and stylus proximity. Our test system
consisted of aCompaq 386/20 with a
high-resolution NEC MultiSync monitor and adapter card in a typical PC
CAD configuration. Then, running
AutoCAD 2.52, we digitized astandard
test pattern and printed it on a300-dotper-inch laser printer, which gave us
line resolutions of about 0.01 inch. The
test pattern included two calibration
points that ensured that tablet and software dimensions were equivalent.
Each pattern had two horizontal and
two vertical lines. We digitized the endpoints of each line and used AutoCAD

tance of the accuracy specification: The
IS/One had the worst rating at 0.035
inch. Though that didn't affect the
benchmark results, the tablets seem to be
unusually sensitive to electromagnetic
interference; any metal object (including
drafting equipment) near the pointers
made them unreliable.
170
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to tell us the distance between each
point. Our horizontal error measurement is the average difference between
the known lengths of the two horizontal
lines and their digitized images. We recorded only the distance along the x
axis. Similarly, our vertical error measurement characterizes the differences
we found in digitizing vertical lines of
known length. These accuracy tests include errors generated in every part of
the digitizing subsystem; cursor crosshair thickness and surface friction contributed inaccuracies not accounted for
in rated resolution specifications.
Stylus Error
The stylus, though anatural interface,
is often less accurate than the flat,
steady cursor. We measured the offset
caused by using astylus at a45 degree
angle by tracing two lines on the test
pattern, one with the stylus held vertical
and one with the stylus at 45 degrees.
We compared these images with lines
digitized by the cursor, again using an
AutoCAD function to compute the distances. Both stylus lines were slightly
off the cursor lines; the difference between the vertical offset and 45 degree
offset was reported as 45 degree error.
As an additional stylus test, we measured the maximum distance you could
move the stylus away from the tablet and
still have it function. Some vendors list
this value as stylus proximity. Tablets
with ahigh rating for stylus proximity
are useful in digitizing patterns from
thick media.
Our test pattern also included acircle
that we traced with atemplate as aqualitative test for measuring overall distortion. Finally, we tested compatibility
with five popular applications that rely
heavily on graphics input: AutoCAD,
PC Paintbrush, Microsoft Windows,
PageMaker, and Microsoft Excel. Our
tests confirmed the manufacturers'
compatibility claims and gave us afeel
for the tablets' performance outside the
traditional CAD environment.

Numonics
We tested two 2200-series tablets from
Numonics: the $964 11.8-inch by 11.8inch version (the 2200-1212) and the
$1155 11.8-inch by 17.7-inch version
(the 2200-1217). Both tablets support the
Summagraphics MM standard as their
main mode of operation. We also tested

the 2207, alow-end tablet that's in aclass
by itself.
Emulations are built into the firmware
of the 2200- series tablets. Changing
command sets or output formats (beyond
switching between ASCII and binary) requires changing aPROM. The units that
we tested were configured to operate in
MM mode only, and they behaved to the
applications software exactly like a
SummaSketch tablet.
One DIP switch allows changes in
communications parameters, mode, and
ASCII and binary formats. Host commands for remote parameter setting are
also supported. Both units provide two
sockets for pointing devices, one each for
the stylus and the cursor, so you can use
both at the same time. Another interesting feature is that the tablets' surfaces are
flat, rather than slightly inclined.
Both AutoCAD and PC Paintbrush ran
using the Summagraphics MM driver
provided with each application. There is
no Windows support.
The 2200-series tablets' good accuracy rating contributed to abetter-thanaverage performance on our horizontal
and vertical error tests, putting the tablet
on a par with other digitizers with the
same performance specs. On the other
hand, stylus angle performance was unusually poor, displacing the line by over
0.1 inch for tablets of both sizes.
Our third Numonics unit, the 2207,
looked at first to be a stripped-down,
low-cost alternative to the 2200- series
line; but that's not the case. In addition to
Summagraphics output format emulation, the tablet comes with a mouse
driver, and Numonics plans to ship a
Windows driver. Macintosh support
software is also included as apart of the
standard package.
An additional software utility lets you
set communications parameters and output format. On the outside, the tablet is
remarkably thin and easy to handle, with
aheight of only 1
/ inch.
2
As with the 2200-series tablets, we
were able to run AutoCAD and PC Paintbrush using the MM output format. Windows applications aren't supported.
The 2207 turned in good numbers on
both our horizontal and vertical error
tests. Stylus angle error was slightly
worse than average, but not as bad as that
of the 2200 series.
Considering the power, versatility,
and convenience of the 2207, it's hard to
understand why it's priced so far below
the 2200 series at $595. While the 2200
tablets boast better input speed and accuracy specifications and have more interface and pointing device options, the
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Photo 3: The performance crown
goes to Pencept 'sPenpad 320 fright),
which also boasts character recognition
and asophisticated macro capability.
Photo 4: The Summagraphics
SummaSketch Plus (below) makes
system setup aplug-and-go proposition.

2207 turns in aperformance that makes
it nearly as well suited for high-precision
applications.
Pencept
The Penpad 320 takes digitizing tablets
to anew level of performance. While the
Penpad 300 is a solid product, it's the
Penpad 320 that affirms Pencept as the
digitizer technology heavyweight.
Both Pencept models use the same tablet, a16-inch by 17-inch pad with an 11inch by 11-inch drawing area. The Penpad 320 draws its performance punch
and its AC power from afull-length interface card that slides into your PC (see
photo 3). The Penpad 300 uses a standard AC power adapter. In our tests, the
stylus registered afull inch of proximity
range, though the pen tip did seem too
sensitive at times. Using it can get frustrating if you inadvertently activate or
deactivate the tip while trying to draw.
The design demands an easy touch.
The Penpad 300 looks bland when
compared to its glamorous cousin. But
when compared with other digitizing tablets of its class, the Penpad 300 stacks up
very well. At $695, it offers average
1000-1pi resolution and outstanding accuracy at 0.001 inch. Our tests show an
exceptional proximity range and effective tilt correction. In fact, the Penpad
300's pen posted the lowest error at a45
degree angle, and the ASCII format can
include numeric data to further compensate for stylus tilt. Emulations abound,
covering the CalComp 2000, GTCO
Digi-Pad 5, Hitachi Tiger, Microsoft
Mouse, Mouse Systems Mouse, Numonics 2200, and Summagraphics Bit Pad
One.
To create the $ 1095 Penpad 320, Pencept built upon the Penpad 300's impressive specifications by adding some
unique features, like character recognition and aliberal dose of application-specific macros. The result is adigitizing
tablet in arealm all its own. You've got to
open your PC to install the interface
card, and the special features require
some practice, but adisk-based tutorial
and clear documentation guide you
along.
continued
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Company Information
CalComp
2411 West La Palma Ave.
Anaheim, CA 92801
(800) 225-2667
(714) 821-2000
Inquiry 1020.
GTCO Corp.
7125 Riverwood Dr.
Columbia, MD 21046
(301) 381-6688
Inquiry 1021.
Hitachi America, Ltd.
950 Benicia Ave.
Sunnyvale, CA 94086
(408) 773-8833
Inquiry 1022.

Pencept provides some highly useful
templates for AutoCAD, Windows, VersaCAD, CADKEY, CADvance, and
Freelance Plus. The templates include
predefined macros for common tasks.
An IBM PC Command template lets you
access 10 function keys that let you negotiate cursor movement and process control sequences directly from the pad.
Other touch blocks trigger calibration
routines and changes to the character set.
A 10- character scratchpad enables
printed DOS commands. The Penpad
320 almost makes your IBM keyboard
obsolete. You can also create your own
macros or design your own template.
For the Penpad tablets to recognize
characters, you must print them in aspecific way; for instance, zeros require
slashes through them. But once you master the technique, asingle traced character can generate a powerful series of
commands. From AutoCAD, you can
enter sketch mode by holding down the
stylus button and drawing adollar sign
anywhere on the tablet. The Pencad software makes this possible. Pencad, aPencept utility program, expands the functionality of many popular CAD
packages. It also includes a facility for
creating your own macros, and when you
leave the facility, you can automatically
update your Pencad template with the
new macro definitions. This lets you
automate afull range of common tasks.
Another software offering, Penform,
delivers autility for creating customized
forms. Penform can then pass any data
written on the form directly to a database. In businesses that still require data
entry from hard-copy forms, you skip a
172
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Houston Instrument
8500 Cameron Rd.
Austin, TX 78753
(800) 444-3425
Inquiry 1023.

Pencept, Inc.
460 Totten Pond Rd.
Waltham, MA 02154
(617) 890-8877
Inquiry 1026.

Kurta Corp.
3007 East Chambers St.
Phoenix, AZ 85040
(800) 445-8782
Inquiry 1024.

Seiko Instruments U.S.A.
1130 Ringwood Court
San Jose, CA 95131
(800) 255-7617
Inquiry 1027.

Numonics
101 Commerce Dr.
Montgomeryville, PA 18936
(800) 247-4517
Inquiry 1025.

Summagraphics Corp.
60 Silvermine Rd.
Seymour, CT 06483
(203) 881-2000
Inquiry 1028.

step, thereby saving time and avoiding
transcription errors.
Pencept includes any one of the software programs with the Penpad tablets.
Additional programs are optional. The
standard package also includes DOS,
mouse drivers, the tutorial, and a software toolkit for developers. The Penpad
320 attains top-of-the-line status by combining adequate resolution, outstanding
accuracy, and awealth of powerful features. In afield where innovation is the
exception, Pencept steals the show.
Seiko
Seiko's Screenplay tablets are another
group that rely heavily on Summagraphics emulation to provide application support. While astandard Seiko data format
exists, few application packages provide
compatible drivers. The 11- inch by 11inch tablet (the DT-3503) sells for $599;
the 11-inch by 17- inch tablet (the DT4513) sells for $999.
Both tablets feature aswitchable, external power supply and configuration
DIP switches. The total package includes
an ADI driver and a generic mouse
driver; Seiko plans to ship additional
menuing software as an enhancement.
The Summagraphics-emulation mode
worked as expected with PC Paintbrush.
AutoCAD ran just as well with either
Summagraphics MM emulation or the
supplied AD! driver. We also tried to run
the mouse driver to see how well it
worked: The driver's installation program locked the system. Putting the
driver's . SYS file into CONFIG.SYS
made the system refuse to boot from the
hard disk. LCS Telegraph ics, which

writes driver software for Seiko, attributed the problem to abad batch of software it had shipped. LCS sent us anew
driver that functioned properly.
Cursor design was excellent. Its outlined, rather than filled, cross hairs
made it possible to accurately choose a
fine point. The buttons were also positioned comfortably. Cursor performance
was adeciding factor in the tablet's outstanding error test results; the numbers
were far better than those for similar tablets with 1000-Ipi resolution and 0.01inch accuracy.
While the cursor enhanced the tablet's
overall capability, the stylus detracted
from it. The tip switch, which is far too
sensitive, sent spurious " pen up" and
"pen down" messages to the system
while the pen was in contact with the tablet. There was also no tactile response
whatsoever from the stylus, so it was impossible to tell by feel whether the switch
was activated or not. The problem occurred in styli sent with tablets of both
sizes. Our 45 degree error measurement,
though average, would have been far better if it weren't for the great inaccuracies
caused by the temperamental stylus.
Summagraphics
A pioneer in the digitizer field, Summagraphics remains an omnipresent standard. For asetup routine, you just plug it
in and go at it: It's that simple. You'll
still have to configure your applications
software, but if it supports digitizing tablets, it will support Summagraphics.
Hardware switches set the configuration
parameters.
continued

Princeton's UltraSync.
The clear winner!
MAGAZINE

CC. . . the UltraSync has
the edge in brightness and
sharpness over the (NEC)
MultiSync, making its text
easier to read . . . the UltraSync's sharp display topped
the fuzzy (IBM) 8513 display hands down . . . display
image is as sharp as a
stiletto and as bright as an
arc lamp. . . Even as the
brightness is turned up..
the characters displayed on
the . . screen remain clear
and sharp... excellent
video qualities.

yy

P
ERSONALC
OMPITI NG
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PERSONAL

IINFO
WORLD

Editor's
Choice
Winner*
May 31, 1988*
Dec. 22, 1987

SYSTEMS MAGAZINE

May 1988

CC Picture quality was
excellent, and results for
features available were far
above average . . . Colors
maintain their consistency
and sharpness over the
whole screen . . . has excellent placement of controls
.widest combination of
vertical scan rates.. . takes
up little space on adesk . . .
the top multiscanning
monitor in our ratings.

yy

"Supports CGA. EGA. FGC, MDA. Hercules,
MCGA, VGA and mom

Circle 214 on Reader Service Cant

August 22, 1988

•

MUM
.28mm dot pitch, 800x600 resolution.

When it comes to high-resolution autosynchronous color monitors that are IBM PC,
PS/2, Apple Mac II and SE Series compatible, the experts point to UltraSync.
Why? UltraSync's brilliant color display
and superb high-resolution, for starters.
Also because UltraSync offers extensive
graphics standards** compatibility due to
its wide autosynchronizing frequency
ranges. It adjusts automatically to practically any standard. Then there's UltraSync's automatic picture sizing. Built-in
text switch. Ergonomic design. And its
affordable price ($849).
But don't take our word for it. Read
what the experts have to say. UltraSync,
the only real choice. For more information, contact Princeton Graphic Systems,
601 Ewing Street, Building A, Princeton,
New Jersey 08540, (609) 683-1660.

PINCETON'
GRAPHIC
AN

INTELLIGENT

THE

SYSTEMS
SYSTEMS

VISIBLE

COMPANY

EDGE

CC.. . its finer dot pitch
produced crisp images
with none of the graininess
found on some monitors . . .
produced some of the
brightest and clearest
colors we saw. . . Ease of
use rates agood score. . .
outperforms many competing monitors in both color
duplication and text clarity
. . . avery good buy. »
FAMILY
& HOME OFFICE

COVAPUTING

August 1988

CC. . . easy on the eyes
and sharp enough in the
text mode for long, eye
strain-free word processing. . . colors are bright
and rich, and the display
seemed sharp from corner
to corner.. . the quality is
superior. . . the Princeton
UltraSync is one of the
best monitors available for
less than $ 1,000.. . a
superlative buy.

yy

Resource

September 1988

CC. ..very crisp display
. . . its colors are better
than those on NEC's
Multisync II. »
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Finally . . . alow cost, high speed
copier for 51
/ and 31
4
2 inch diskettes!
/
Attach aVictory V3000
Autoloader to your
IBM/PC or Apple/
Macintosh, enter one
or more copy jobs, and
walk away! The system automatically
copies 51
/ or 31
2
/ inch
2
diskettes—up to 180
per hour. Switching
the copy drive takes
less than two minutes.
Copy Formats
Flawlessly.
Victory's Auto-Due
software copies different formats or you can

build your own format.
Auto-Dup tests the
quality of each copy,
sorting diskettes into
one of two output bins.

Hard Drive Back- Up,
Serialization, and Custom Label Printing.

Do- It- Yourself
Servicing.
The Autoloader's
simple component design and diagnostics for
checking drive alignment and speed allow
you to maintain the
system without outside
service.

VICTORY
ENTERPRISES
Technology, Inc

Victory Plaza
1011 E. 53 1
,i Street
Austin, TX 78751-1728
(512) 450-0801

Call (
800)421-0103.
And ask about Victory's
family of affordable Autoloaders that support

45330137, Fra4dit ( 49-6074)
27051, London (44-1) 9414066,
Milan (39-2) 33100535, Stockholm
(46-8)
7547460,
Madrid (34-1)
2559503.

eoe
cum- NOW OCR
SOFTWARE
AVAILABLE
Converts

scanned

images

from scanner Into ASCO text
or use «Oh word processors.
data bases, etc
Reg $ 199.95
It purchased with
FIS 3000 ONLY

$79.95
LOGITECH
SCANMAN

00

• 200 dpi
• 4- scanning width
• IBM, PC. XT. AT.
PS/2 ( 25 & 30)
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I YEAR WARRANTY UNLESS
OTHERWISE NOTED
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The $599 SummaSketch Plus has a12inch by 12-inch drawing area with 1016lpi resolution and 0.025-inch accuracy
(see photo 4). The SummaSketch Professional sells for $999 and shares the basic
specifications of the Plus. Both support a
two-button stylus and afour-button cursor. Unfortunately, the cursor's rough
underside sometimes causes jerky movement across the pad, which prevents you
from consistently pinpointing adesired
position.
Our compatibility tests just barely
scratched the surface of available applications software for the Summagraphics
line. Our other tests revealed an adequate proximity range and above-average
tilt correction. Accuracy measurements
were average. The included software
provides ageneric ADI driver, amouse
driver, and Windows drivers. All
worked flawlessly. The Windows driver
adds afacility for mapping the tablet to
the entire screen or to adesignated portion. A third option matches aregion of
the drawing area to the screen while
maintaining a uniform aspect ratio. A
batch file can automatically load terminate-and-stay-resident drivers for AutoCAD and for Microsoft Mouse emulation.
Summagraphics also throws in afew
useful utilities. One program resets the
digitizer; another displays the complete
set of data compiled by the tablet.
The Last Word
In general, the digitizing tablets we
tested are consistent and reliable. The
new Houston Instrument series breaks
from the pack with considerable performance at the lowest price. The HiPad
Plus tablets offer the best resolution of all
the products reviewed, excellent accuracy specifications, and ahassle-free setup routine using amenu template—all at
aprice lower than those of tablets offering half as much.
But if you crave the very best or desire
the full complement of state-of-the-art
features, Pencept's Penpad 320 stands
alone. The tablet can compete against the
others on the merits of its specifications,
and our tests confirmed its stellar performance. Add to that abundle of extras like
character recognition, data-entry forms,
a variety of applications templates, a
DOS interface, predefined macros, and
highly useful software, and you end up
with adigitizing tablet that no other vendor can match.
Stanford Diehl and Steve Apiki are BYTE
Lab testing editors. They can be reached
on BIX as "sdiehl" and "apiki."

•TAKE ONE AND YOUR
HEADACHES ARE GONE.

:wiled.bane—
With your AutoCAD
Temp/ate. Screenplay
speeds you through screen
manipulations.

One tablet.
No pain.
That's how you'll feel
when you start using one of the
new Screenplay Tablets from Seiko.
- Because for the first time, you can
get the quality and reliability
that used to be reserved for big
spenders.Without spending big
dollars.
Screenplay gives you unprecedented
accuracy, resolution, repeatability and
speed. Our patented double-loop sensing
technology eliminates dead spots and
edge problems. So what you draw
is flawlessly represented on screen. In
fact, you'll get (or exceed) the accuracy
found in tablets costing twice as much.
Plus, using Screenplay is ajoy. The
pen is atrue drawing instrument. Solid.
Built for years of hard duty. With a
brass barrel and tip. Pucks are designed
for right or left-handed people. And
the tablet itself is designed for neat,
tangle-free operation.There's apen cable

guide ring and
an under-tablet
puck cable guide. Even
the connectors are recessed
to prevent snarls.While the function
controls are easily accessible without
having to dig inside the tablet
And best of all, you can get Seiko
quality and reliability in the size you want:
8x12,11x11,15x15,12x18,17x24 and
18x25 inch Screenplay tablets ;30x40,
36x48 and 42x60 Screenplay tables.
So stop by your local computer
Atrue drawing
dealer to see Screenplay in
instrument, the
action. It's the one tablet
Screenplay pen has a
solid molded body with
that'll make your input
brass tip.
headache go awa
forever.
Dealer Inquiries: Call Mark Davis
at (408) 943-9100.

•
SEIKO I •
Seiko Instruments USA

Screenplay is atrademark of Seiko Insruments USA AutoCAD is aregtstered trademark of Autodesk. Inc c 1987 Sulk° Instruments USA. Inc
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Take any 3books for
only $1°° each

OS/2 PROGRAMMER'S GUIDE. By
E. lacobucci. 1100 pp., illus. softbound. "
Byte" magazine called it "a
necessity" This giant reference explains all the basic functions you'll
need, with emphasis on such new or
different functions as multitasking
and memory management.
881300-X
Pub. Pr, $24.95
UNIX UTILITIES, By B.S. Tare. 352
pp., illus., ;:oltbound. This practical
manual shows how-to make the best
use of UNIX utilities. It covers more
utilities than any other book of its kind
and provides numerous examples of
real applications.
628/84X
Pub. Pr., $24.95
dBASE POWER: Building and
Using Programming Tools. By
PL Olympia. R. R Freeland, and R.
Walin. 380 pp, (
lus., soltbound. This
practical guide shows the experienced dBASE Ill or dBASE Ill PLUS
programmer how to use to the fullest
such features as RUN and CALL/
LOAD, as wet as how to write C and
assembly language programs that
perform dBASE functions for you.
584696-9
Rib. Pr., $29.95

when you join
BYTE Book Clubi
VALUES UP TO $ 135.95
•Your one source for computer books from over
100 different publishers
•the latest and best information in your field
•discounts of up to 40% off publishers' list prices
A COMPREHENSIVE GUIDE TO AI
AND EXPERT SYSTEMS: Turbo
Pascal Edition. By R.I. Levine, D.E.
Drang, and B. Edelson. 256 pp., 99
illus. A must for everyone who wants
to understand and utilize artificial intelligence for commercial, military,
scientific, or educational applications.
It's ail in clear, simple language with
many illustrations and sample
programs.
374/708
Pub. Pr., $22.95

A PROFESSIONAL'S GUIDE TO
SYSTEMS ANALYSIS. By M.E. Modell 307 pp, Illus. Detailed coverage
of what you need to know — what
questions to ask how to conduct a
cost- benefit analysis, how to document and val:date your findings — to
design the best systems for your
user's needs.
426 ,325
Pub. Pr ,$34.95

IBM® PC AND MACINTOSH® NETWORKING. By S L. Michel. 296 pp,
illus., soltbound. This state-of-the-art
guide shows how to painlessly network your PC's and MAC's so that they
share files, storage, and printers. Full
descriptions of TOPS - and AppleShare' allow you to choose the solution that's right for you and implement
it for greatest advantage.
5846b8-6
Pub. Pr. $21.95

ADVANCED GRAPHICS IN C: Programming and Techniques. By
N. Johnson 430 pp., Illus., softbound. Now C programmers can
write crisp graphics programs for the
IBM-PC using the IBM EGA ( Enhanced Graphics Adaptor) or the
AT&T Image Capture Board ( ICB). Includes GRAPHIQ, a complete C
graphics toolkit.
881257-7
Rib. Pr., $22.95

ADVANCED 80386 PROGRAMMING TECHNIQUES. By J.L. Turley
509 pp., i//us., softbound. Offering
advanced techniques for serious prcgramrners, this hands-on-guide covers advanced memory segmentation, the internal four- level protection
hierarchy, multitasking, demand paging, system security, 8086/80186/
80286 emulation, and intertask communication.
881342-5
Pub. Pr., $22.95
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THE WAITE GROUP'S MS-DOS BIBLE, Second Ed. By S. Sininn 522
pp., illus., softbound. Shows you how
to start up your system, create and
manage files, customize your keyboard, and become proficient in such
advanced MS-DOS features as LINK,
DEBUG, TSR programm.ng, and device drivers.
584702-7
Pub. Pr., $22.95
ADVANCED TURBO C.® By H.
Schildt. 397 pp., illus., softbound.
Complete Turbo C mastery can De
yours—from stacks, queues, linked
lists and binary trees, to operating
system interfacing, porting, debugging, and much more. Fully explains
how to get the most from the power
and speed of Turbo C.
881280-1
Pub. Pr., $22.95

DATABASE SYSTEM CONCEPTS.
By H. F Korth and A. Silberschatz.
546 pp., illus. From fundamental concepts to advanced problem solving,
this book provides a clear understanding of the design and use of
database systems. Also demonstrates the best ways to protect data
from unauthorized access and malicious or accidental alteration or destruction.
447/527
Pub. Pr., $42.95

ARTIFICIAL INTELLIGENCE
USING C: The C Programmer's
Guide to AI Techniques. By H.
Schildt. 412 pp., 37 illus., softbound.
This hands-on guide shows you how
to create your own Al applications and
systems using C. After an introductory overview it provides coverage of
expert systems, logic, natural language processing, machine learning,
pattern recognition, and more, with
ready- to- run programs illustrating
each topic.
881255-0
Pub. Pr., $21.95

PROGRAMMING USING THE C
LANGUAGE. By B.C. Hutchison and
S.B. Just. 5/9 pp., illus. Whether you
want to understand programs in C
written by others, or write better C
programs of your own, this practical,
authoritative book gives you the tools
and guidance you need. Coverage
includes program organization, sorting algorithms, recursion, linked lists,
and more — with many sample
programs.
Pub. Pr., $28.95
315/418

HARD DISK MANAGEMENT with
MS-DOS and PC- DOS. By D
Gookin and A. Townsend. 307 pp.,
illus. Shows you how to make the best
use of your hard disk for all types of
programs, with an emphasis on organization, data security, and enhancing
performance. Easy enough for
novices, yet sophisticated enough for
power users, it's packed with helpful
hints, proven shortcuts, and clear
explanations.
583954-7
Pub. Pr., $26.95
TRICKS OF THE UNIX MASTERS.
By R.G. Sage. pp. Illus. Many of
UNIX's most interesting features have
virtually been kept secret from users
— until now! This master guide goes
beyond the basics to show you the
shortcuts, tools, tips, and tricks it
could take years to discover on your
own.
584637-3
Pub. Pr., $22.95

prie

SADT: Structured Analysis and
Design Technique. By D. Marca
and C. McGowan.
402/353
Pub. Pr., $44.95
PROGRAMMING WITH TURBO
PASCAL. By D. Carroll
852908-5
Pub. Pr.. $39.95
HIGH-SPEED ANIMATION & SIMULATION FOR MICROCOMPUTERS. By L. Adams
583855-9
Pub Pr ,$20 95

COMPUTER ORGANIZATION. By
M. Andrews.
584588-1
Pub. Pr., $39.95

PROGR AM
TRANSLATION s
rI1NDAMENTAL
,ssuEs
yurHuos AN,

PROGRAM TRANSLATION FUNDAMENTALS: Methods and Issues. By P Calingaert
584589-X
Pub Pr .$36 95

PROGRAMMING IN C, Revised
Ed. By S.G. Kochan.
584701-9
Pub. Pr, $24.95

PRINCIPLES OF PARALLEL AND
MULTI- PROCESSING. By G.R.
Desrochers.
165/793
Pub. Pr., $49.50
(Counts as 2of your 3books)

CIARCIA'S CIRCUIT CELLAR, Volume V. By S. Ciarcia
109 672
Pub. Pr.. $21.95
HANDBOOK OF SOFTWARE MAINTENANCE. By G. Parikh
583639-4
Pub. Pr., $35.95

UNDERSTANDING & USING
dBASE III° PLUS. By R. Krumm.
583940-7
Pub. Pr., $22.95

THE C PRIMER, 2nd Ed. By L. Hancock & M. Krieger
259,95X
Pub. Pr., $ 19.95

32-BIT MICROPROCESSORS. Edited by H J Mitchell
425/85X
Pub. Pr., $45.00
THE DATABASE EXPERTS' GUIDE
TO DATABASE 2. By B. Larson.
232 679
Pub. Pr., $24.95

Any 3books for $ 1.00 each... if you join now
and agree to purchase two more books - at
handsome discounts - during your first
year of membership.

NETWORKING SOFTWARE. By
C. B. Ungaro
606969-9
Pub. Pr., $37.95
THE DATABASE EXPERT'S GUIDE
TO SQL. By E Lusardi
390 061
Pub. Pr., $24.95
PRINCIPLES OF ARTIFICIAL INTELLIGENCE AND EXPERT SYSTEMS DEVELOPMENT. By D W
Rolston
536 147
Pub. Pr., $39.95
HOW TO WRITE COMPUTER DOCUMENTATION FOR USERS, 2nd
Ed. By S.J. Grimm
583783-8
Pub. Pr., $29.95

ADVANCED TURBO PASCAL: PROGRAMMING AND TECHNIQUES.
By H Schldt
583761-7
Pub Pr, $ 18 95
DESIGNING USER INTERFACES
FOR SOFTWARE. By J.S. Dumas.
584641-1
Pub. Pr , $31.00
68000 ASSEMBLY LANGUAGE
PROGRAMMING, 2nd Ed. By L.
Leventhal, D. Hawkins: G. Kane & W.
Cramer
583817-6
Pub Pr., $28.95

DATA STRUCTURES USING PASCAL, 2nd Ed. By A. M. Tenenbaum
& M. J. Augenstein
583738-2
Pub. Pr., $46.00

ADVANCED COBOL, 2nd Ed. By
A. S. Philippakis and L. J. Kazmier.
498 13X
Purr Pr . $37.95

MICROCOMPUTER LANS: Network Design and Implementation. By M.F. Hordeski
584580-6
Pub. Pr., $28.95

HARD DISK MANAGEMENT IN
THE PC & MS-DOS ENVIRONMENT.
T Sheldon
Pub Pr., $24.95
565/562

OPERATING
Milenkovic
419 205

FILE ORGANIZATION FOR
DATABASE DESIGN. By G
Wiederhold
701/334
Pub. Pr., $40.95

SYSTEMS.

By

M.

Pub. Pr., $40.95

CIARCIA'S CIRCUIT CELLAR, Vol.
VI. By S Ciarcia
109/680
Pub Pr $ 19 95

DATA TYPES AND DATA STRUCTURES. By J. J. Martin
583689-0
Pub. Pr., $45 00

4
/
1

USING TURBO C. By H. Schildt
881279-8
Pub. Pr., $19.95

TROUBLESHOOTING AND REPAIRING THE NEW PERSONAL
COMPUTERS. By A Margolis
583871-0
Pub Pr .$ 17 95

More Books to Choose from
123: THE COMPLETE REFERENCE.
By M. Campbell.
881005-1
Pub. Pr.. $22.95

APPLYING EXPERT SYSTEMS IN
BUSINESS. By D. N. Chorafas
108 803
Pub Pr $29 95

QUICK C PROGRAMMING FOR
THE IBM. By C Townsend
584659-4
Pub Pr $ 22 95

STRUCTURED COBOL: A STEP BY
STEP APPROACH. By C.R. Litecky
and G.B. Davis.
157 88X
Pub. Pr.. $30.95

HOW TO BE A SUCCESSFUL COMPUTER CONSULTANT. By A. R.
Simon
572 968
Pub. Pr., $19.95

MS-DOS BATCH FILE PROGRAMMING ... including OS/2. By R
Richardson
584710-8
Pub Pr $ 17 95

INTRODUCING PC- DOS AND MSDOS: A GUIDE FOR BEGINNING &
ADVANCED USERS. By T. Sheldon
565 597

Pub. Pr., $24.95

TELECOMMUNICATIONS AND
DATA COMMUNICATIONS FACTBOOK. By J. Abbatiello and R.Sarch
606965-6
Pub. Pr., $39.95
DESIGN OF DISTRIBUTED OPERATING SYSTEMS. By P. J. Fortier
216 215
Pub. Pr.. $42.95
WORDPERFECT®: THE COMPLETE
REFERENCE. By K. Acerson.
881312-3
Pub. Pr., $27.95
PROGRAMMER'S CHALLENGE: 50
Challenging Problems to Test
Your Programming Skills. By S
Chen
583883-4
Pub Pr, $29.95

Here's how Byte Book Club works to serve you:
• Important information ... we make it easy to get! Today, professionals
who perform best are those who are best informed. For reliable, hands-on
information, turn to the Byte Book Club. Every 3 or 4 weeks ( 12-15 times a
year), members receive the Club Bulletin offering more than 30 books - the
best, newest, most important books from all publishers.
• Dependable service...we're here to help! Whether you want information
about abook or have aquestion about your membership, just call us toll-free or
drop us aline. To get only the books you want, make your choice on the Reply
Card and return it by the date specified. If you want the Main Selection, do
nothing - it will be sent to you automatically. (A small shipping and handling
charge is added to each shipment.)
• Club convenience...we do the work! You get awide choice of books that

simply cannot be matched by any bookstore. And all your books are
conveniently delivered right to your door. You also get 10 full days to decide
whether you want the Main Selection. ( If the Club Bulletin ever comes late and
you receive aMain Selection you don't want, return it for credit at our expense.)
• Substantial savings...and a bonus program too! You enjoy substantial
discounts - up to 40%! - on every book you buy. Plus, you're automatically
eligible for our Bonus Book Plan which allows you savings up to 70% on awide
selection of books.
• Easy membership terms ... it's worthwhile to belong! Your only
obligation is to purchase 2more books - at handsome discounts - during the
next 12 months, after which you enjoy the benefits of membership with no
further obligation. You or the Club may cancel membership anytime thereafter.

Fill out the card and mail today! If the card is missing, write to:

BYTE BOOK CLUB;

P.O. Box 582, Hightstown, New Jersey 08520 9959

For faster service in enrolling, call 1-800-2-MCGRAW
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NEW MINI PORTABLE
BEST-286 LCD
D 10 MHZ 0 WAIT ( 12 MHZ Option)
• 512 K RAM
0 1.2 M. Floppy Drive
D 30 MB Hard Disk ( ST- 138)
o 200 W DC Fan Power Supply
D Serial & Parallel
O Non-Glare LCD Screer
O Super Twist
o Built- In Back Light
D 640 x 200 Dots
D Weight 22 lbs
Ei Padded Soft Carry Bag
o Dimension 16" x 8" x 9"

BEST-286 PORTABLE

vii-33 SYSTEM
E 8088-2 10 MHz

• 640 K RAM
ID 2 360K Floppy Drive

o Serial,

Parallel Port

D Clock, Calender
CI AT Style Keyboard
O Build in Mono/Color Graphic

o MONO MONITOR

O MS-DOS 3.3, GW Basic

$1600

$

COLOR SYSTEM $

749
919

o
El
O
O
D
D
D
El
O

10 MHZ
512 K RAM
One 1.2 MB Floppy Drive
7 Expension Slots
200 W DC Fan Power Supply
9" Dual Amber Screen
Mono or Color Graphic Card
Serial & Parallel Port
84 Key Soft -rough Key Board

$1115

BEST-88 PORTABLE $845

386 SYSTEM
O

O
O
O
D
D
o
O
D

16 MHZ 80386 CPU
8/16MHZ
20 MHZ ( Option)
80287 & 80387 Socket
1 M RAM
One 32- bit, Five 16- bit,.
Two 8- bit Expansion Slots
1.2 M Floppy Drive
WA2 or NCL Control Card
3.5" Drive ( Option)
Vertical Chassis

$1995

286 BABY MOTHER BOARD
PORTABLE CASE
10 MHZ
$ 265
9" Dual Amber Monitor
12 MHZ
$295
$349
200 W Power Supply
8088 Mother Board $95
LCD CASE
$549
Mono Monitor
$79
640 x 200 Dots
Fujitsu 101 Enhance
All EGA WONDER $175
Keyboard $45
(640 X 480)
EGA PLUS 640 x 480 (Paradise Compatible) $ 139

VTI-55 SYSTEM
El 80286 12 MHz
D 640K
EI 1.2 MB Floppy Drive
El 30 MBHard Disk ( 28 ms)
with NCL Controller
IJ 2 Serial 1 Parallel
El Clock Calender

101 Enhance Keyboard
All EGA Wonder Card
El EGA MONITOR
O MS-DOS 3.3, GW Basic
El

$1699

MONO SYSTEM

$1399

CALL FOR QUANTITY PRICE

COMPUTER INC.

Tel: ( 213) 265-0900

5017 Telegraph Road
Los Angeles, CA 90022

Tech: ( 213) 265-0300
Fax: (213) 265-4234
Toll:
(800)634-7920

MON - SAT 9:00 - 6:00 PACIFIC TIME

Circle 37 on Reader Service Card

PRICE ARE SUBJECT TO CHANGE WITHOUT NOTICE

(
DEALERS: 38)

Outside Cal.

Lii

Credit Card Purchase Subpect to Service Charge.

SYSTEM REVIEW

Strengthening
the Lineup

leaSbittibleWanetilr

The new IBM PS/2
Models 70-E61
and 70-121 mean more
support for the Micro
Channel architecture
Caroline Halliday

The PS/2 Model 70-E61 ( left) and Model 70-121.

...........
\.muaYmi

a

A

side from their smaller size
and weight, the PS/2 Models
70-E61 and 70-121 seem to fit
right in with their older siblings; there is little difference between
the machines. The Model 70s are equivalent in performance to the Model 80-071
and Model 80-111, respectively, and act
as desktop equivalents of these floormounted machines.
Family Resemblance
The Model 70 machines, in their various
versions, provide 32- bit processing
power on the desktop. The Model 70E61 ($5995) is a 16-MHz 80386-based
machine with a60-megabyte enhancedsmall-device- interface hard disk drive
and 1megabyte of system-board RAM in
its standard configuration. The Model
70-121 ($7995) runs at 20 MHz and has a
120-megabyte ESDI hard disk drive and
2 megabytes of system-board RAM as
standard. These prices are, surprisingly

for IBM, very competitive. A comparably equipped 20- MHz 80386-based
Compaq Deskpro 386/20e with a 110megabyte hard disk drive and 2 megabytes of RAM has alist price of $9397,
and the closest equivalent AST Premium/386 is $9795.
The reviewed systems were the standard configuration with the optional 16MHz ($795) and 20-MHz ($ 1195) 80387
math coprocessors installed in the respective machines. Iused the 8514
($1550) and 8513 ($750) color displays
with the reviewed systems.
Aside from the size of the hard disk
drive, the processor speed, and the standard quantity of RAM, the different versions of the Model 70 are physically similar. The 101-key Enhanced keyboard is
supplied with the system unit. The VGA
display subsystem is an integral part of
the system board. The machines have a
single 1.44-megabyte 3½- inch floppy
disk drive, with room for asecond drive.
The system board can accommodate up
to 6megabytes of RAM, and total system
memory can be as much as 16 megabytes. The large amount of system-board
RAM is one of the major selling points of
this machine.
RAM to Spare
Until recently, the IBM personal computers have usually been in single-tasking environments with DOS as the dominant operating system. This has changed
with the coming of OS/2 and renewed interest in other multitasking operating
systems. As the operating systems become more sophisticated, they need
more RAM to support the multiple tasks.
The Model 70's 6megabytes of systemboard RAM should be an ample amount
for OS/2-based applications.
The system-board memory is paged,
as on the 20-MHz Model 80. For successive memory accesses within the 2K-byte
page, the memory is accessed at zero
wait states. Accesses outside the current
continued
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REVIEW
STRENGTHENING THE LINEUP

Model 50 Z

Model 70-121

Model 70-E61

Company

IBM Corp
900 King St.
Rye Brook, NY 10573
(800) 426-2468

IBM Corp
900 King St.
Rye Brook, NY 10573
(800) 426-2468

IBM Corp
900 King St.
Rye Brook, NY 10573
(800) 426-2468

Components

Processor: 16- MHz 32- bit 80386;
socket for optional 16- MHz 80387
math coprocessor
Memory: 1megabyte of 85-ns
RAM, expandable to 6megabytes
maximum on system board and 16
megabytes maximum in the
system
Mass storage: One 1.44megabyte 31/
2inch floppy disk
drive; 60- megabyte hard disk drive
Display: VGA as integral part of
system board; optional displays
Keyboard: 101- key Enhanced
keyboard
I/0 interfaces: One DB-25 parallel
port; one DB-25 serial port; one 6pin DIN mouse port; two 32- bit
MCA expansion slots and one 16bit MCA slot

Processor: 20- MHz 32- bit 80386;
socket for optional 20- MHz 80387
math coprocessor
Memory: 2megabytes of 85-ns
RAM, expandable to 6megabytes
maximum on system board and 16
megabytes maximum in the
system
Mass storage: One 1.44megabyte 31
/
2inch floppy disk
drive; 120- megabyte hard disk
drive
Display: VGA as integral part of
system board; optional displays
Keyboard: 101- key Enhanced
keyboard
I/O interfaces: One, DB-25 parallel
port; one DB-25 serial port; one 6pin DIN mouse port; two 32- bit
MCA expansion slots and one 16bit MCA slot

Processor: 10- MHz 16- bit 80286;
socket for optional 10- MHz 80287
math coprocessor
Memory: 1megabyte of zero- waitstate, 85-ns RAM, expandable to 2
megabytes maximum on system
board and 16 megabytes
maximum in the system
Mass storage: One 1.44megabyte 31
/
2inch floppy disk
drive; 30- megabyte hard disk drive
on Z-031 (review system); 60megabyte hard disk drive on Z061 system
Display: VGA as integral part of
system board; optional displays
Keyboard: 101- key Enhanced
keyboard
I/0 interfaces: One DB-25 parallel
port; one DB-25 serial port; one 6pin DIN mouse port; three 16- bit
MCA expansion slots

Size

51/
2 x 14 x 16 1
/
2 ins.; 21 lbs.

51
/
2 x 14 x 16 1
2 ins.; 21 lbs.
/

51
/
2 x 14 x 16 1
/
2 ins.; 21 lbs.

Options

PC- DOS 3.30: $ 125
IBM OS/2 Standard Edition: $340
IBM OS/2 Extended Edition: $830
IBM Advanced Interactive
Executive (AIX) PS/2 Operating
System: $624
8503 monochrome display: $275
8512 color display: $595
8513 color display: $750
8514 color display: $ 1550
2- to 8- megabyte memoryexpansion option: $ 1695
1- megabyte memory module kit:
$695
2- megabyte memory module kit:
$1395

PC- DOS 3.30: $ 125
IBM OS/2 Standard Edition: $340
IBM OS/2 Extended Edition: $830
IBM Advanced Interactive
Executive (AIX) PS/2 Operating
System: $624
8503 monochrome display: $275
8512 color display: $595
8513 color display: $ 750
8514 color display: $ 1550
2- to 8- megabyte memoryexpansion option: $ 1695
1- megabyte memory module kit:
$695
2- megabyte memory module kit:
$1395

PC- DOS 3.30: $ 125
IBM OS/2 Standard Edition: $340
IBM OS/2 Extended Edition: $830
IBM Advanced Interactive
Executive (AIX) PS/2 Operating
System: $624
8503 monochrome display: $275
8512 color display: $595
8513 color display: $750
8514 color display: $ 1550
2- megabyte memory module kit:
$1395

Documentation

PS/2 Model 70 Quick Reference
and Reference Disk

PS/2 Model 70 Quick Reference
and Reference Disk

PS/2 Model 50 Quick Reference
and Reference Disk

Price

$5995

$7995

Model 50 Z-031: $3995
Model 50 Z-061: $4595

Inquiry 851.

Inquiry 852.

Inquiry 853.

page require two wait states. On the

Model 70-E61, this corresponds to two
and four 62.5-nanosecond clock cycles
(125 ns and 250 ns) for read accesses in
and out of the page, respectively. On the
Model 70-121, the corresponding cycle
times are 100 ns and 200 ns. In atypical
application, this paged-memory arrangement gives aperformance improvement
over more conventional linear memory,
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as memory accesses are more often sequential or closely clustered rather than
random. The paged-memory system improved the performance of the Model 70
in the CPU portion of the benchmark
results.
In addition, the Model 70 can copy the
ROM BIOS to 32-bit RAM. ROMs are
slower devices compared to high-speed
RAM, but because the BIOS is copied to

RAM, the ROMs are accessed only during the power-on self test (POST), when
the copying occurs. This " shadow
RAM" method is used by other manufacturers, including Compaq and AST.
The spare 384K bytes from the 1
megabyte of system-board RAM is addressed immediately below the 16-megabyte system limit. The top 128K bytes of
continued
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Revamped PS/2 Model 50 Z
E

arly assessments of the PS/2 family
were quick to criticize the slow
hard disk drive on the Model 50. It was
so slow that the mediocre performance
of the rest of the machine was overshadowed. Many PC AT—compatible machines had higher performance and a
better price. The introduction of the
Model 50 Z with its zero- wait- state
memory and reasonably fast hard disk
drive may assuage some of the critics,
but not all.
The Model 50 Z is available in two
standard versions. The Z-031 ($3995)
has a 30-megabyte hard disk drive (as
reviewed), and the Z-061 ($4595) has a
60-megabyte hard disk drive. Except for
the variation in hard disk capacity, the
machines have similar characteristics.
The Model 50 Z uses a 10- MHz
80286 microprocessor with asocket for
an optional 80287 math coprocessor.
The 1 megabyte of 85- nanosecond
RAM on the system board can be upgraded to amaximum of 2megabytes on
the system board and up to 16 megabytes using the expansion slots. The system-board memory can run at zero wait
states, which greatly improves the
Model 50's performance.
The 50 Z has asingle 1.44-megabyte
31
/2
inch floppy disk drive as standard,
and there's room for asecond. The system includes
any features found on
other PS/2 machines, such as aparallel
port, a serial port, and amouse port.
The VGA is an integral part of the system board. A 101-key Enhanced keyboard comes with the system.
Three 16-bit Micro Channel architecture (MCA) expansion slots are available on the system board; one has a
video extension connector for installing
an alternate video board.
Internal Image
The styling of the Model 50 Z is identical to that of the Model 70 machines;
the case is approximately 35 percent
smaller than the IBM PC AT. As on
other PS/2 machines, the power switch
and disk drives are all located on the
front panel. A small touch that system
managers will appreciate is that the
model number is also on the front panel.
The cover is held on with two thumbscrews at the rear. The interior is similar to the Model 50's. Only one cable is
used in the Model 50 Z system, linking
the speaker assembly to the system

board. This modification is necessary
since the system board itself is only twothirds the size of the original Model 50
and is located in the rear of the case.
The rest of the system elements are
linked to the system board via circuitboard edge connectors.
The plastic frame over the Model 50
Z system board holds the disk drives and
the speaker assembly. The hard disk
drive includes the disk controller, so the
circuit board used to link it with the system board is only aphysical adapter (unlike the Model 50's circuit board, which
is a disk controller). The floppy disk
drives are linked to the system board via
another circuit board sitting centrally in
the rigid frame.
Access to the system-board RAM is
not as easy on the Model 50 Z as on the
Model 70. The whole mounting frame
has to be removed (along with the clock
battery). Once removed, the 1-megabyte single in-line memory module
standard memory can be replaced with a
2-megabyte SIMM. Additional memory
must be added to the MCA expansion
bus; it will operate more slowly due to
bus restrictions, and it will reduce the
number of available slots. There are
only three expansion slots to start with,
and the system-board capacity of 2
megabytes of zero-wait- state RAM is
not extensive.
Measuring Up
The Model 50 Z improves on the performance of the Models 50 and 60, but
only enough to make it competitive with
other high-quality 80286-based machines. The full suite of BYTE benchmarks were run on the Model 50 Z. The

results show the Model 50 Zperforming
as its architecture would predict: at the
high end of the AT class of machines,
but not as well as an 80386-based machine. The improvement in the hard
disk drive is obvious from the Disk I/O
results. There is approximately a 25
percent improvement in performance
over the IBM PC AT, and an even more
substantial improvement over the Model
50 with its notoriously slow hard disk
drive.
The effect of the zero- wait- state
RAM is evidenced throughout the rest
of the low-level benchmarks. The CPU
tests give a 30 percent improvement
over the Model 50, which runs with one
wait state. The marginal improvement
in floating-point and video results is
also attributable to the RAM architecture. The actual timing differences
measured on the floating-point and
video tests are on the order of 1second,
so no significant difference between the
Model 50 and Model 50 Z is apparent.
The improvement in the fboatingpoint performance of the Model 50 over
the AT is due to the speed of the coprocessor. On the Model 50, the 80287
runs at 10 MHz—the CPU speed; on the
AT, the coprocessor runs at only 5.33
MHz—two-thirds the CPU speed. This
small architectural difference has a
substantial effect on performance.
The applications portion of the
benchmarks reflects the results of the
low-level tests. The zero- wait- state
RAM has adramatic effect on the scientific/engineering results and is also seen
in the spreadsheet tests. The faster hard
disk drive affects the database results in
particular, as well as improving the
spreadsheet index.
Old Bottle, New Wine
As would be expected, the Model 50 Z
is afully software-compatible AT-class
machine. Its 10-MHz, zero-wait-state
architecture gives it a zippy performance for its class, but its $4000 price
tag may be too high for some. The MCA
expansion slots and the use of 31
/2
inch
disk drives may be amajor factor in its
suitability for aparticular environment.
Overall, it is a well-engineered machine with astrong heritage. The Model
50 Z provides ample computing power
for many applications, but it suffers
from limited memory and expansion
capabilities.
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IBM PS/2 Model 70-121, Model 70-E61, Model 50 Z
APPLICATION- LEVEL PERFORMANCE
WORD PROCESSING
XyWrite III+ 3.52
Load (large)
Word count
Search/replace
End of document
Block moves
Spelling check
Microsoft Word 4.0
Forward delete
Aldus PageMaker 1.0a
Load document
Change/bold
Align right
Cut 10 pages
Place graphic
Print to file
D Index:

Model 70-121
Med./Lrg
:13
:03/:20
:05/:23
:02/:14
09/:09
:08/1:00

Model 70-E61
Med./Lrg.
:14
:03/:25
:06/:28
:02/.17
:10/:10
:10/1:17

Model 50 Z
Med / Lrg
:15
:05/.34
:08/:33
:02/:20
:12/:11
:14/1:49

:13

:17

:23

:07
:27
:22
:18
05
2.01

:09
:34
:24
20
:05
217

:12
:43
:36
:27
:07
3:06

2.63

2.28

1.78

O Index:

Model 70-E61
Model 50 Z
SPREADSHEET
Model 70-121
Lotus 1-2-3 2.01
:03
. 04
. 05
Block copy
:01
: 02
: 02
Recalc
:16
: 28
: 29
Load Monte Carlo
:05
: 06
: 08
Recalc Monte Carlo
:05
: 07
: 07
Load rlarge3
:01
: 01
: 01
Recalc rlarge3
:03
: 04
: 05
Recalc Goal- seek
Microsoft Excel 2.0
:06
: 09
Fill right
: 05
2:26
3:11
Undo fill
1:57
:02
: 03
Recalc
: 02
:33
: 38
Load rlarge3 : 25
01
: 02
Recalc rlarge3 : 01
2.74

D Index:

2.18

DATABASE
dBASE Ill + 1.1
Copy
Index
List
Append
Delete
Pack
Count
Sort

Model 70-E61

Model 50 Z

:58
:19
1:33
1:55
:02
1:51
:17
1:19

1:07
:20
1:44
2:14
02
2:06
:17
1:24

1:33
:20
2:02
2:39
:03
1:56
:17
1:37

1.46

1.35

1.17

SCIENTIFIC/ENGINEERING
Model 70-121
Model 70-E61
Model 50 2
AutoCAD 2.52
:57
1:22
46
Load SoftWest
:55
1:06
:33
Regen SoftWest
:12
: 17
:10
Load StPauls
:07
: 12
:06
Regen StPauls
14:10
21:25
11:18
Hide/redraw
STATA 1.5
:28
: 34
: 48
Graphics
:12
: 14
: 21
ANOVA
MathCAD 2.0
14
: 18
: 28
IFS 800 pts.
14
: 19
: 30
FFT/IFFT 1024 pts.

COMPILERS
Microsoft C 5.0
XLisp compile
Turbo Pascal 4.0
Pascal Scompile

2.00

2.94

3.75

- index:

Model 70-121

Model 70-E61

Model 50 Z

401

4:49

6:32

: 07

:08

1.78

1.47

06
2.15

O Index:

1.72

Model 70-121

All times are in minutes:seconds. Indexes show relative performance; for all indexes, an 8- MHz IBM PC AT = 1
.

LOW-LEVEL PERFORMANCE ,
CPU

Model
70-121
443

Matrix
String Move
Byte- wide
41.80
Word- wide:
Odd-bnd.
35.17
Even-bnd.
20.81
Doubleword-wide:
Odd-bnd.
26.12
Even-bnd.
10.47
Sleve
21.53
Sort
18.20
D Index:

2.66

FLOATING POINT
Model
70-121
Math
7.93
Effor 2
Sine( x)
2.36
Error
ex
2.67
Error
O Index:

8.84

Model
70-E61
555

Model
50 Z
767

52.84

42.90

44.32
26.48

42.91
21.48

32.95
13.23
27.24
22.94

N/A
N/A
44.73
34.93

2.11

1.85

DISK I/O
Hard Seek ,
Outer track
Inner track
Half platter
Full platter
Average
DOS Seek
1- sector
32- sector
File 1/04
Seek
Read
Write
1-megabyte
Write
Read

Model
70-121

Model
70-E61

Model
50 Z

5.01
5.00
7.36
9.72
6.77

5.00
4.98
9.65
10.05
7.42

3.31
4.40
13.31
16.68
9.43

12.97
25.61

16.41
30.90

22.35
40.64

0.13
1.05
1.08

0.19
1.19
1.14

0.17
1.28
1.23

5.58
4.72

5.73
5.09

4.67
5.31

1.57

1.36

1.25

Text
Mode 0
Mode 1
Mode 2
Mode 3
Mode 7
Graphics
CGA:
Mode 4
Mode 5
Mode 6
EGA:
Mode 13
Mode 14
Mode 15
Mode 16
VGA:
Mode 18
Mode 19
Hercules

Model
70-121

Model
70-E61

Model
50 Z

3.83
3.83
4.10
4.08
N/A

4.61
4.61
4.85
4.87
N/A

6.37
6.37
6.59
6.59
N/A

1.83
1.83
2.01

2.27
2.29
2.47

3.24
3.24
3.56

3.11
3.61
N/A
3.57

3.86
4.39
N/A
4.34

4.94
5.73
N/A
5.71

3.75
2.00
N/A

4.56
2.47
N/A

6.04
3.57
N/A

2.34

1.93

1.42

Model
70-E61
9.88

Model
50 Z
25.38

2.97

11.13

3.29

9.65

D index:

5.50

1.80

CONVENTIONAL BENCHMARKS
Model
Model
70-121
70-E61
LINPACK
198.28
249 80
Livermore Loops 5
(MFLOPS)
0.14
0 11
Dhrystone (MS C 5.0)
(Dhry/sec)
5000
3974

D Index:

N/A- Not applicable.
All times are in seconds. Figures were generated using the 8088/8086 and 80386 versions ( 1.1) of Small-C.
The errors for Floating Point indicate the difference between expected and actual values. correct to 10 digits or rounded to
2digits.
3 Times reported by the Hard Seek and DOS Seek are for multiple seek operations (number of seeks performed currently
set to 100).
Read and write times for File I/O are in seconds per 64K bytes.
3 For the Livermore Loops and Dhrystone tests only, higher numbers mean faster performance.
For afull description of all the benchmarks, see " Introducing the New BYTE Benchmarks." June 1988 BYTE
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12.7*

IBM PS/2 Model 70-121

IBM PS/2 Model 70-E61

10.5

IBM PS/2 Model 50 Z

8.1

Compaq 386/20

17.9

IBM PS/2 Model 80-111

13.2

IBM PS/2 Model 80-071

10.9

Compaq 386/16

10.4

12.7

IBM PS/2 Model 50

10.5

IBM PC AT
8.1

6.3
5

Word
Processing

Spreadsheet

Database

Scientific/
Engineering

•
CumulativE applications index G aphs are based on indexes at left and show relative
performance

Compilers

IBM PS/2 Model 70-121

IBM PS/2 Model 70-E61

IBM PS/2 Model 50 Z

Compaq 386/20
IBM PS/2 Model 80-111
IBM PS/2 Model 80-071
Compaq 386/16
IBM PS/2 Model 50
IBM PC AT

CPU

D

FPU
Disk I/O

D

Video

D

this memory is normally remapped to
create awrite-protected copy of the ROM
BIOS at the appropriate address for DOS,
just below the 1-megabyte point.
The disadvantage of this shadow RAM
method is that with 128K bytes of RAM
set aside for the BIOS, only 256K bytes
remains besides the 640K-byte base DOS
memory for any disk-cache program,
RAM disk, or extended-memory needs.
Adding asecond megabyte of memory is
highly desirable even if OS/2 isn't going
to be used.
Video Capabilities
The VGA display subsystem is an integral part of the system board. The review
units came with the 8513 and 8514 color
monitors. The 8513 unit displays acrisp
image on a 14-inch screen. The 8514
monitor, when used in association with
the 8514/A Display Adapter, can display
aresolution of 1024 by 768 pixels.
An optional 8503 monochrome monitor can display text and graphics in green
on a black background. The 256 color
modes possible on the VGA are displayed
as 64 shades of gray.
The VGA itself can be considered an
extension of the EGA standard. The
CGA and EGA video standards are fully
supported, and as a consequence, the
MDA is supported via EGA emulation.
Additional modes are offered on the
VGA, including a 320- by 200-pixel,
256-color graphics mode; a640- by 480pixel, 16-color graphics mode; a720- by
400-pixel mode in 16 colors or monochrome; and a 360- by 400-pixel, 16color text mode.
The compatibility of the VGA implementation on the Model 70 is perfect.
However, other manufacturers, such as
Paradise Systems, Compaq (using the
Paradise chip set), and Video Seven,
have implemented a16-bit version of the
VGA that provides better performance in
many circumstances than the 8-bit IBM
version.
Micro Channel Architecture
The Model 70 includes two 32-bit Micro
Channel architecture (MCA) expansion
slots and asingle 16-bit slot. The 16-bit
slot has the video extension portion in addition to the standard 16-bit connections.
An additional video board can use this
extension to, for example, enable and
disable the VGA on the system board, or
to gain access to the VGA's video DAC
(D/A converter). The 8514/A PS/2
Display Adapter uses this extension to
route the output from the VGA to the
8514/A's external connector, allowing
continued
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DADiS11..
Let Your Instruments
Do The Talking:re

Talk to your instruments with
DADiSP-488. Use over 150 functions 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.

the First Spreadsheet
designed exclusively for
Scientists and Engineers.

(617) 577-1133
Ask about DADiSP for IBM-PC/XT/AT,
DEC MicroVAX, HP9000, Masscomp
5000, and Sun Workstations. For further
information write DSP Development
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Cambridge, MA 02139, (617) 577-1133
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Evaluation Disk FREE. A S20 value.
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the user to switch between the two display systems.
The 32-bit slots include the Matched
Memory cycle (MMC) extension found
on the Model 80. A 16-MHz Model 80
can use this extension to allow amemory
board to request afaster bus cycle, thus
speeding memory accesses from the expansion bus. However, as on the 20-MHz
Model 80, this extension is not used on
the Model 70s and is aphysical connection only. Only the -MMC CMD signal
line is driven by the system board; it is
the same as the -CMD signal on the 16bit section of the expansion channel.
Boards that request an MMC will operate, but not at the faster rate.
Physical Attraction
The Model 70s are packaged in acompact, if slightly too deep, system unit that
measures 51
/ by 14 by 16 1
2
/ inches. A
2
slightly wider machine that was not as
deep would help economize on space in
modular computer furniture, allowing
more room for the keyboard.
Setting up anew machine is relatively
easy: Simply plug in the display, keyboard, and power cables, and turn it on.
You use the Model 70/80 Reference Disk
to run the Setup program to configure
the system.
Installing additional expansion boards
or other options is also easy in the Model
70. Turn two thumbscrews to release the
cover. Slide it forward about an inch before you lift it off. The expansion slots
are on the left side of the unit, as is the
math coprocessor socket. You may need
to temporarily remove any installed expansion boards to insert the math coprocessor, but otherwise installation is
straightforward.
An expansion board may include
adapter description files as part of its
configuration requirements. These files,
which are supplied on adisk with the expansion option, should be copied to the
working copy of the Reference Disk.
The inside of the Model 70 is similar
to that of the original Model 50; there are
no cables linking the system elements.
The power supply is on the right side, the
system board lies on the bottom of the
case, and the hard disk drive, floppy disk
drive, and speaker assembly are all
mounted on arigid frame over the system
board.
The mounting frame is sturdy, molded
plastic with mounting rails for the disk
drives. A single printed circuit board
mounted vertically contains the connectors used to link the disk drives to the system board. On the Model 50 and Model
50 Z, two circuit boards are used.

The hard disk drives in the review
units are impressive. Despite their large
capacity (60 megabytes and 120 megabytes), each has only 31
/2
inch diameter
platters, instead of the more typical 5 %inch. The rails in the molding suggest
that a5 %-inch version could be accommodated, however. As the hard disk controller is also an integral part of the hard
disk drive, this may allow alarger-capacity hard disk (as yet unannounced) to be
installed at alater date.
The system RAM is mounted on the
system board via single in-line memory
module connectors located under the
disk drives. You can install or remove
RAM by removing the second disk drive
(if installed) and plugging in the SIMMs.
The system can use either 1- or 2-megabyte SIMMs. Each Model 70 has three
memory connectors. Six megabytes of
system-board memory requires three
2-megabyte SIMMs, so upgrading the
70-E61 requires removing the standard
1-megabyte SIMM.
Sitting on the Bench
Itested the Model 70s with all the BYTE
benchmarks. As expected, Ifound no incompatibilities with the IBM standard.
Icompared the 16-MHz Model 70E61 to the IBM PC AT, PS/2 Model 80071, and Compaq 386/16. No software
disk cache was installed on any of the
machines. The Model 80-071 had a70megabyte ESDI hard disk drive, and the
Compaq 386/16 had an 80287 math coprocessor rather than an 80387.
Icompared the Model 70-121 with the
IBM PC AT, the PS/2 Model 80-111,
and the Compaq 386/20. Again, no software disk cache was installed on any of
the machines. The Model 80-111 had a
115-megabyte ESDI hard disk drive.
The low-level benchmark results from
the 16-MHz machines were most interesting in the CPU area. The difference
between the paged-memory subsystem
and alinear approach were obvious when
Icompared the Model 70-E61 and the
Model 80-071. The byte-wide and wordwide String Move tests took similar
amounts of time on the linear system
(Model 80-071), whereas the Model 70E61 showed improvement in performance of fetch in and out of apage. The
Compaq 386/16 gave results very similar
to those of the Model 70-E61, showing
its similar paged-memory system. The
effect of using adifferent math coprocessor was also apparent in the floatingpoint results, where the 80387 in the
Model 70-E61 gave over three times the
performance of the Compaq's 80287.
continued
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The 16-MHz Model 70-E61's performance on the application benchmarks
showed slightly slower performance than
the 16-MHz Model 80-071, due to slight
differences in the hard disk performances. The data transfer rate of the 60megabyte drive in the Model 70-E61 is
8.4 megabits per second with an average
access time of 27 milliseconds, and the
Model 80-071's drive had adata transfer
rate of 10 Mbps. This was especially noticeable in the spreadsheet and database

tests, which are disk I/O-intensive. The
difference in the compiler index was not
as significant as the index numbers
would indicate because the actual timing
difference between the two machines
was only 1second.
The performance differences between
the Compaq Deskpro 386/16 and the
Model 70-E61 were due to the Compaq's
faster hard disk drive, reflected in the
database results, and the Compaq's
80287 math coprocessor, reflected in the

FAX it
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Combination
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Holmes dealer or call us toll free.
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2620 South 900 West
Salt Lake City, Utah 84119
1-801-975-9929

1-800-443-3034
Circle 130 on Reader Service Card

scientific/engineering results.
The comparison of the 20-MHz machines showed adifference between the
IBM MCA and the Compaq architecture.
The memory cache controller on the
Compaq Deskpro 386/20 gave dramatically faster results for the CPU test than
either the Model 70-121 or the Model 80111. The faster hard disk drive of the
Compaq machine was also evidenced in
the Disk I/O tests.
When the 20- MHz machines were
compared using application benchmarks, there was little difference in the
performance of the IBM machines. The
difference in the timed results was on the
order of only 1second, with the particular Model 80 tested being the marginally
faster machine. The Compaq 386/20 outperformed the Model 70-121, however,
due to its memory cache controller system and faster hard disk drive. The
Model 70-121's hard disk drive has a
data transfer rate of 10.2 Mbps with an
average access time of 23 ms. The Compaq 386/20 was over 35 percent faster in
the application tests. The difference in
architecture was particularly apparent in
the disk-intensive tests.
The use of a software disk cache,
which is supplied as standard with both
the IBM and Compaq machines, will
further improve their performance.
Down-Sized Model 80
The Model 70 is amuch smaller system
than the Model 80 and has fewer expansion slots. This might not be apenalty
since the system unit has aserial port, a
mouse port, and aparallel port as standard. The disk controller and the VGA
are integral parts of the system board.
Expansion slots might be needed for connectivity purposes—for example, network boards or internal modems. But
unless you need large amounts of RAM
(over 6megabytes), the Model 70 has adequate expansion capacity with its two
32-bit and single 16-bit MCA slots. The
31
/2
inch floppy disk drives may be adisadvantage to some users.
The Model 70s are truly competitive
machines in terms of price and performance. They offer good performance
compared to other machines in their
class. Their small size makes for aconvenient desktop package. Overall, these
machines are worth considering. •
Caroline Halliday owns High Tech Aid, a
consulting firm in Ellicot City, Maryland, that specializes in technical documentation and teaching for the PC environment. She can be reached on BIX do
"editors."
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NOW YOU CAN CONNECT FOUR
USERS TO ONE LASER PRINTER.
With the Mannesmann Tally MT910 Laser
Printer and its Multiuser
Interface option, you can
connect four users for just
$1050 each.
Each of you will have
your own I/O port, programmable for your own protocol
and emulation. Laser-crisp
text and graphics at 300 dpi.
All the specs you see in the
center. And with an optional
5- bin sorter, even your own
output bin.
Circle 161 on Reader Service Card (DEALERS: 162)

THIS ONE.
•Speed: 10 pages- per-minute
•Dual paper cassettes standard, 250 sheets
each.
•Dual output bins standard, 250 sheets each.
•Memory: 500K; 400K available to print
graphics or download additional fonts.
•Manual feed handles single sheets, envelopes, transparencies, and labels.
•Emulations: Diablo* 630, Epson* FX, IBM*
Proprinter," HP* LaserJet Plus; and Own*
Sprint II.
•Workload: 10,000 pages- per- month.
•Standard fonts: H Courier 10. H Prestige
Elite 12
Letter Gothic 16.6 C1 bold, italic,
condensed, and expanded.
•Options:
4- user I/O —"extensive library
of optional fonts in cartridge or downloadable formats El 1.5 Mg RAM upgrade
O 5- bin sorter.

So call the number
below for more information
or to connect with your nearest dealer.
And he'll connect you
with the only out-of-the-box
laser printer on the market
today that gives you so much
for just $ 1050 per user.
A Mannesmann Tally.

MANNESMANN
TALLY

1-800-843-1347
Ext. 187
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Think small in abig way
When you think multiuser/multitasking,
think Concurrent - DOS 386, the big
name in small systems from Digital
Research': architects of the first standard
operating system for personal computers. 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 increasing demands placed on small systems by
supporting multiple DOS programs on
both the system console and attached
terminals. You can run popular programs 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 bytelevel 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 preemptive scheduler allows task execution

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 abig memory
Concurrent DOS 386 gives you access
to four gigabytes of linear physical
memory. Its powerful memory paging
capability fully supports the Expanded
Memory Specification with no additional hardware or software.
Menus at atouch
Now you can create and customize
menus, while programmable function
keys let you condense complex commands to asingle 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 newest member of the Concurrent DOS
family, Concurrent DOS 386/Multiuser
Graphics Edition, your demands for
high-resolution EGA bit-mapped graphics in the workstation environment can
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be met. Take advantage of advanced
technology allowing you to run popular
DOS-based graphics programs on individual 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 anew 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
Digital Research and the Digital Research logo are registered
trademarks, and Concurrent is atrademark of Digital Research Inc.
Other product nomes are registered trademarks or trademarks of
their respective owners. Specifications are subject to change without
notice. Copyright o1988, Digital Research Inc. All rights reserved.

DIGITAL RESEARCH «
Circle 84 on Reader Service Can! (DEALERS: 85)

SYSTEM REVIEW

A Portable
with Punch
megabyte hard disk drive, two serial
ports, one parallel port, and an electroluminescent ( EL) CGA-compatible
display.
My evaluation unit also included some
extras: a20-MHz 80387, asecond megabyte of memory, a40-megabyte hard disk
drive, and an internal 300-/ 1200-bit-persecond modem. To use it, you also need
MS-DOS; Dolch sells version 3.30. My
unit also came with a carrying case,
which is almost de rigueur for portables.
The 386-20C's power doesn't come
cheap: At $7995, the standard 386-20C
costs more than many desktop systems
and slightly more than Compaq's Portable 386. My review system, with all the
goodies, lists for $ 10,840: aportable in
five figures.
Dolch offers two slower versions of the
Dolch P.A.C. for those with less cash.
The Models 386-16 ($6495) and 386-20
($6995) use a 16- MHz and 20- MHz
80386, respectively, but without the
SRAM cache. Otherwise, all three
models are similarly equipped.

Quick and expandable,
Dolch's P.A.C. 386-20C
strives to be
the premier " luggable"'
Mark L. Van Name

F
. or

along time, Compaq's Portable 386 was the most powerful
of the " luggable" portable PCs.
Now anew contender, the Dolch
P.A.C. 386-20C, has stolen the performance crown from Compaq. The unit
needs some refining, however, before it

can match Compaq's overall quality.
The Dolch P.A.C. (for Portable Addin Computer) 386-20C, like the Compaq
Portable 386, has a20-MHz 80386 CPU.
Unlike the Compaq, however, the 38620C has acache: 64K bytes of 35-nanosecond static RAM (SRAM) that lets the
80386 run without wait states over 90
percent of the time. Dolch uses acombination of an Austek cache-controller chip
and some other support logic to control
this cache, rather than the more common
Intel 82385 cache controller, but this
cache system still increases the system's
performance noticeably.
Dolch delivers all this performance in
what looks like agray lunch box. Standard equipment includes the 20-MHz
80386, the SRAM cache, asocket for a
20-MHz 80387, 1 megabyte of 100-ns
dynamic RAM (DRAM), a 1.2-megabyte 5 '4 -inch floppy disk drive, a 20-

Room to Grow
The 386-20C also includes a welcome
treat in any portable: six expansion slots,
two of which are empty in the standard
unit. You get to these slots by removing
the rear cover of the machine. One slot is
dedicated to the system's 32-bit memory
board. Four others accept standard ATstyle expansion cards, although only two
have room for full-length cards. The remaining slot can hold ahalf-length, XTstyle expansion card.
If that's not enough growth space,
Dolch will also offer an optional BackPac expansion chassis. Though the chassis is not yet available, Dolch says it will
connect to an edge connector underneath
the rear cover of 386-20C production systems. The Back-Pac chassis will include
its own power supply and fan, and it will
be able to hold up to three AT-style expansion cards.
continued
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Doich P.A.C. 388-20C
Company
Dolch Computer Systems
(a division of Dolch American
Instruments, Inc.)
2029 O'Toole Ave.
San Jose, CA 95131
(800) 538-7506
(800) 223-2077 (in California)
Components
Processor: 20- MHz 32- bit 80386 with
compatibility speed of 6MHz; socket for
20- MHz 80387 coprocessor
Memory: 1megabyte of 32-bit 100-ns
DRAM on system memory board or
expansion card, expandable to 10
megabytes; 64K bytes of 35-ns SRAM
cache; 256K bytes of BIOS ROM
Mass storage: 1.2-megabyte 51
/4
inch
floppy disk drive; 20-megabyte hard disk
drive
Display: Electroluminescent CGAcompatible with four gray scales
Keyboard: 86-key modified PC AT-type
layout; indicator lights for Caps Lock,
Num Lock, and Scroll Lock
I/O interfaces: RS-232C serial port with
DB-9 connector; DB-25 parallel port;
RGB monitor port with DB-9 connector;
DIN external keyboard connector; 32- bit
expansion slot for proprietary system
memory card; one 8-bit half-size
expansion slot; two 16-bit full-size
expansion slots; two 16-bit half-size
expansion slots
Size
15 1/
2 x8x91/2 inches; 22 pounds
Software
None
Options
2-megabyte RAM expansion: $995
6-megabyte RAM expansion: $3795
10-megabyte RAM expansion: $5995
20- MHz 80387 math coprocessor:
$1195
40-megabyte hard disk drive: $225
80-megabyte hard disk drive: $995
170-megabyte hard disk drive: $2495
Substitute 1.44-megabyte 31/
2inch
floppy disk drive: $50
Internal 1200- bps modem: $ 130
Internal 2400- bps modem: $240
Carrying case: $ 150
MS-DOS 3.30 with GWBASIC: $ 150
EGA resolution subsystem: $995
Documentation
50-page operation manual
Price
P.A.C. 386-16: $6495
P.A.C. 386-20: $6995
P.A.C. 386-20C: $7995
System as reviewed: $ 10,840
Inquiry 854.
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If that's still not enough space, you can
chain up to five of these Back-Pac chassis
together for atotal of 17 possible expansion slots. But each expansion chassis
will weigh about 5 pounds without any
cards in it, so you aren't likely to carry
them around.
The 386-20C is also expandable in
other ways. You can add memory to its
system memory board via daughterboards, up to the current system maximum of 10 megabytes. You can also replace the standard 20-megabyte hard disk
drive with optional 40-megabyte, 80megabyte, or 170-megabyte drives.
By combining these expansion options
with the expansion chassis, you can have
aPC that you can take on the road and
that still has enough power to be your
main desktop system.
Using It
Part of the appeal of any portable is that
you can take it with you. But you pay a
price for all the 386-20C's power when
you take it on the road: It's heavy. The
evaluation unit weighed a hair over 22
pounds, 2pounds more than the Compaq
Portable 386. The carrying case adds a
couple more pounds.
Once you've got where you're going,
however, the system's display and keyboard have to be reasonable to use. Overall, although its keyboard leaves something to be desired, the 386-20C is more
than acceptable.
A big attraction is its screen, which offers a9 '4 -inch diagonal viewing area and
a backlit EL display that shows yellow
characters on adark gray background.
The EL technology gives acontrast ratio
of up to 20 to 1, so the screen is readable
in any light. The display simulates CGA
colors with four gray scales, and the
screen tilts to give you a comfortable
viewing angle. You can flip aswitch on the
screen to reverse the colors, but Ithought
the yellow background was too strong.
About the only thing wrong with this
display is that its aspect ratio is slightly
off, so true circles, like pie charts, appear abit oval. On balance, however, EL
technology is a step forward from the
current portable liquid crystal display
and gas-plasma standards. You can probably expect to see many other portable
manufacturers adopt it in the future.
The card that controls the EL screen
will also support an external CGA or
monochrome monitor. You even get Hercules emulation with a monochrome
monitor, and an EGA option will work
with both the internal EL screen and any
EGA-compatible external monitor.
Unlike the display, the keyboard is

nothing special. On the good side, it detaches from the front of the unit, where it
protects the screen, and it's nearly fullsize. The 86 keys are in the standard AT
arrangement, except that there are 12
function keys, not 10, and they run
across the top of the keyboard rather than
down the left side.
The real problem with this keyboard is
its feel. It seems insubstantial, almost as
if the keys are hollow. Fortunately, it
plugs into astandard keyboard connector
that will work with any AT-compatible
keyboard. Isuggest buying a keyboard
you like for desktop use and putting up
with this one when you're on the road.
Fastest Portable
Once you're past the keyboard and
display, the main issues for aportable are
the same as for any desktop system:
speed and compatibility.
The 386-20C wins the portable speed
race—at least for now. With the exception of the Graphics and Floating-Point
tests, the 386-20C surpassed the Compaq
Portable 386 in BYTE's low-level benchmarks, and its overall application index
is about 7percent faster.
Regarding compatibility, on the software side, the news is good. Ithrew alot
of programs at the 386-20C, including
Borland's Reflex 1.14, SideKick Plus
1.0, SuperKey 1.16A, Turbo Basic 1.1,
Turbo C 2.0, and Turbo Pascal 4.0;
Digitalk's Smalltalk/V 1.2; Kermit
2.30; Lotus 1-2-3 version 2.0; MicroPro's WordStar 3.3 and 4.0; Microsoft's
PC Paintbrush 2.0, Windows/386 2.03,
and Word 4.0; Norton Utilities 3.0;
Quarterdeck's DESQview 2.0, with its
Expanded Memory Manager 386 version
1.10; and Symantec's Q&A 1.1. They
all worked.
However, Idid encounter two minor
problems during the software tests. The
first occurred when the 386-20C would
not pass 1-2-3's keydisk copy-protection
check. Ihad to slow the system to its
compatibility speed of 6 MHz before I
could run 1-2-3, something that happens
fairly often with the newer high-speed
PCs. Unfortunately, the only way to slow
the unit was with aSETSPEED program
that Icould invoke only from MS-DOS.
A call to Dolch revealed that the company was replacing my test machine's
ROM BIOS (Phoenix ROM BIOS 1.10
B2) with the AMI ROM BIOS 5.0, which
lets you change processor speeds from
the keyboard. The ROM BIOS wasn't the
only component that Dolch was changing; the I/O board, keyboard controller,
and internal modem were all different.
continued

Dolch P.A.C. 386-20C
Dolch P.A.C. 386-20C13.6

APPLICATION- LEVEL PERFORMANCE
WORD PROCESSING
XyWrIte Ill + 3.52
Load (large)
Word count
Search/replace
End of document
Block move
Spelling check
Microsoft Word 4.0
Forward delete
Aldus PageMaker 1.0a
Load document
Change/bold
Align right
Cut 10 pages
Place graphic
Print to file

DATABASE
dBASE III+ 1.1
Copy
Index
List
Append
Delete
Pack
Count
Sort

:50
:21
1:51
:46
:02
1:16
:18
1:18

:12
:24
:17
15
:04
1:54

El Index:

1.68

2.98

Regen StPauls
Hide/redraw
STATA 1.5
Graphics
ANOVA
MathCAD 2.0
IFS 800 pts.
FFT/IFFT 1024 pts.

Medium/Large
:11
:02/:16
:05/:21
:01/:13
:10/:10
:08/:50
:11

E Index:
SPREADSHEET
Lotus 1-2-3 2.01
Block copy
Recalc
Load Monte Carlo
Recalc Monte Carlo
Load rlarge3
Recalc rlarge3
Recalc Goal- seek
Microsoft Excel 2.0
Fill right
Undo fill
Recalc
Load rlarge3
Recalc rlarge3

:03
:01
:17
:04
:04
:01
:07
:04
1:29
:02
:19
:01

Index:

SCIENTIFIC/ENGINEERING
AutoCAD 2.52
Load SoftWest
Regen SoftWest
Load StPauls

:44
:33
:10
:05
9.22

CI Index:
FLOATING POINT
Math
Error 2
Sine(x)
Error

ex

Error
EJ Index:

31.25
15.69
23.45
7.86
18.84
14.34
3.30

12.08
0.00E+00
2.80
2.00E-09
3.09
1.00E-09

13.2

Compaq Portable 386/20
12.6
IBM PC AT

5

13.6

Spreadsheet

E Index:

3.79

COMPILERS
Microsoft C 5.0
XLisp compile
Turbo Pascal 4.0
Pascal Scompile

3 58

CI Index:

2.37

05

LI

Database

Scientific/
Engineering
111
Compilers
'Cumula ive applications index. G aphs are
based on indexes at left and show relative
performance.

Dolch P.A.C. 386-20C
DISK I/O
Hard Seek 3
Outer track
Inner track
Half platter
Full platter
Average
DOS Seek
1- sector
32- sector
Flle 1/04
Seek
Read
Write
1- megabyte
Write
Read
D Index:

3.27
3.35
10.00
16.64
8.32
15.16
44.56
. 08
1.07
. 97
6.12
7.25
1.41

VIDEO
Text
Mode 0
Mode 1
Mode 2
Mode 3
Mode 7
Graphics
CGA
Mode 4
Mode 5
Mode 6
EGA:
Mode 13
Mode 14
Mode 15
Mode 16
VGA:
Mode 18
Mode 19
Hercules
Index:

6.22
6.26
7.91
7.91
N/A

Compaq 386/20

IBM PS/2 Model 80-111

Compaq Portable 386/20
1.65
1.64
1.76

IBM PC AT

N/A
N/A
N/A
N/A
N/A
N/A
N/A
2.23

5.35

N/A- Not supported by graphics adapter.
IAll times are in seconds. Figures were generated using the 8088/8086
and 80386 versions ( 1.1) of Small-C.
The errors for Floating Point indicate the difference between expected and
actual values, correct to 10 digits or rounded to 2digits.
Times reported by the Hard Seek and DOS Seek are for multiple seek
operations (number of seeks performed currently set to 100).
Read and write times for File I/O are in seconds per 64K bytes.
5 For the Livermore Loops and Dhrystone tests only, higher numbers mean
faster performance.
2

IBM PS/2 Model 80-111

:15
:15

LOW-LEVEL PERFORMANCE ,

31.36

17.9

Word
Processing

2.78

3.55

Compaq 386/20

:23
:18

All times are in minutes:seconds. Indexes show relative performance: for all indexes, an 8- MHz IBM PC AT=1.

CPU
Matrix
String Move
Byte- wide
Word- wide:
Odd-bnd.
Even-bnd.
Doubleword-wide:
Odd-bnd.
Even-bnd.
Sieve
Sort

*

CONVENTIONAL
BENCHMARKS
LINPACK
243.96
Livermore Loops 5
(MFLOPS) . 09
Dhrystone (MS C 5.0)
(Dhry/sec)
5952

CPU
FPU

Disk

I/O
D

Video

For afull description of all the benchmarks. see " Introducing the New BYTE Benchmarks," June 1988 BYTE
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The company sent anew unit, which the
BYTE Lab benchmarked for this review.
My other software problem was inherent in the system's use of gray scales to
mimic colors. Some products that make
extensive use of colors in their operational displays, such as Borland's compilers, often produced barely readable
screens. Dolch says that you can get
around this problem by getting the offending software to use different colors,
but that's aless-than-ideal solution. Another option is to buy the EGA option,
but that further runs up the cost of an already expensive machine.
In my hardware tests, the machine
didn't fare as well. My Microsoft Serial
Mouse and Everex Evercom H internal
2400-bps modem worked fine, but Ihad
problems with the modem that came with
the unit and with an Intel Above Board
AT memory- expansion board. Dolch
says it has switched to Everex internal
modems, and the modem in the updated
machine functioned properly. The company was unaware of any problems with
the Intel Above Board, and Iwas unable
to test it in the new machine in time for
this review.

Far more annoying was that the evaluation unit lost track of its keyboard just
about every time Irebooted. The only
way to get it to recognize the keyboard
was to reboot over and over until the keyboard started working. Iguessed that a
faulty Phoenix keyboard controller was
responsible, as did a Dolch spokesperson. The second unit, with its new keyboard controller, had asimilar problem
after the BYTE testing editors loaded a
file in AutoCAD 2.52, but otherwise it
worked satisfactorily.

the slim 50-page manual sorely lacking.
If you have aproblem that neither the
documentation nor Dolch's support
group can solve, you can take advantage
of the 386-20C's 1-year parts and labor
warranty. You pay shipping to San Jose,
and Dolch pays for the return trip.

Power to Go
On balance, Iliked the 386-20C. It offers
a lot of power and room to grow in a
package that's heavy but still luggable.
Unfortunately, my evaluation unit
seemed less than finished. It had several
Follow-up
hardware problems, and Dolch was reWhile investigating these problems, I placing the keyboard controller, I/O
had several long chats with Dolch's supboard, ROM BIOS, and internal modem
port people, who were always cheerful,
as this review went to press.
knowledgeable, and helpful. Dolch preIalso disliked the keyboard, but the
fers that you call your dealer for support.
EL screen is great. And the 386-20C sure
But if you must call Dolch, the company
is fast. If Dolch stabilizes this machine,
has atoll-free number.
it could be agood alternative for those
In contrast to Dolch's technical supwho want aluggable—and are willing to
port, the 386-20C's documentation was
pay for it. •
nearly useless. If you're a novice user,
you might like the MS-DOS introduction
Mark L. Van Name is afreelance writer
and beginner's glossary, but how many
and computer consultant living in Durnovices are going to buy aportable comham, North Carolina. He can be reached
puter at this price? Most users will find
on BIX do "editors."

Subscription Problems?
We want to help!
If you have aproblem with your BYTE
subscription, write us with the details.
We'll do our best to set it right. But we
must have the name, address, and zip of
the subscription (new and old address, if
it's a change of address). If the problem
involves apayment, be sure to include
copies of the credit card statement, or
front and back of cancelled checks.
Include a "business hours" phone
number if possible.

MITE

Subscriber Service, P.O. Box 7643, Teaneck, NJ 07666-9866
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PS/2
PS/2
PS/2
PS/2
PS/2
PS/2

—

=
—

=

=

LOW

=

7

=

model 30/20 meg
model 50/20 meg
model 60/40 meg
model 60/71 meg
model 80/40 meg
model 80/115 meg
Call for other models

1775
2595
3395
4100
4595
6295

386 S 40 meg
386 130 meg/20 MHz
286 40 meg
386 110 meg/25 MHz
386 60 meg/20 MHz
Portable III 40 meg/12 MHz
CARD & MONITOR EXTRA
Call for other models

LEADER
LAP-TOP

Compaq SCT 286-20
SLT 286-40
Toshiba T1000
T1200F
T1200HB
T3200-40 Meg
T5100
Zenith Supersport
286-20 Meg
286-40 Meg
8088-20 Meg
Epson LT
NEC
Mitsubishi 286-20

Macintosh

WE STOCK

2849
4249
2295
3695
5295

SOFTWARE SPECIALS

BOARDS
Paradise VGA

285

Vega VGA
Everex EVGA

279
265

Everex EGA

145

Tatung 16 bit

275

MONITORS
Nec Multisync ll

575

Nec Multisync Plus .. 875
Nec Multisync XL-19" 1995
Samsung EGA
Goldstar VGA

335
375

Call
Call
769
1395
2395
3595
4695

455

Wordperfect
Aldus Pagemaker

218
450

Ventura Publisher
Clipper

475
415

Quatro

145

NOVELL
Authorized
Dealer

Sharp FO 220

950

Intel
Coprocessors

Sharp FO 420
Canon

1195
Call

Minolta

Call

Brother

Call

Richo

Call

8087-3
8087-2
80287-6
80287-10
80387-16
80387-20
80387-25

Call!

AST
AST
AST
AST
AST

386
286
286
286

40 Meg
model 80
model 120
model 140

3495
1595
Call
2595

CARD & MONITOR EXTRA

AMDEK
HAYES
SAMSUNG
CALCOMP

PC MOUSE
MICROSOFT MICE
LOGITECH
MITSUBISHI

PRINTERS

dBase IV

FAX MACHINES

Everex 1800 Available

3195
3695
Call
Call
Call
2595

PRINCETON GRAPHICS
SONY
ACER
HOUSTON INSTRUMENTS

TOSHIBA
NEC
WYSE
HITACHI

CITIZEN
OKI DATA
EVEREX
GOLD STAR

Everex
Step 386-20 MHz & 16 MHz & 25 MHz
256K cache of very high speed RAM
2Meg RAM, expandable to 16 Meg
SIP, C/C
Enhanced keyboard
1.2 MB floppy
DOS/BASIC

SINCE 1983

3695
6295
2295
7495
5295
4095

Mac-SE/20 Meg
Mac- 11/40 Meg
Mac-SE12 Drive
Call for 60 and 100 Meg
Lazer NT
Lazer NTX

Everex

Step 286 - 12 & 16 MHz & 20 MHz
1Meg RAM
Set up utility in ROM
S/P, C/C
Call! for
Enhanced keyboard
your
1.2 MB floppy
DOS/BASIC
configuration

PRICE

(IMPALE

====VEREX—

LASER PRINTERS

EPSON
LX-800/11)-500
La-850/1050

HP Laser II
195/315
5351735

OKIDATA
320/321
390/391

IRWIN & ARCHIVE
TAPE BACK
TAXAN
MAGNOVOX

335/460
460/635

1695

HP Desk Jet

675

Panasonic 4450

1549

Brother HL8

1895

Nec LC 890

3295

PageLaser 12 $$$S1

TOSHIBA
105
145
175
285
485
595
605

321-SL/341-SL
351-SX 350 CPS

945

BROTHER
1709-9 PIN
1724-24 PIN

MODEMS

485/595

425
595

Everex 1200 Int

89

Everex 2400 Int

149

Hayes 1200 B

275

More in Stock

Call

WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx
3% charge on VISA, MC & 5% on American Express

EXPORTS
Available

COMPUTERLANE

HOURS:
M- S 9-6
CORPORATE ACCOUNTS WELCOME
CALL FOR VOLUME DISCOUNTS
CONSULTANTS CALL FOR PRICING
Circle 65 on Reader Service Card

1-800-526-3482

(
Outside CA)
(818) 884-8644 (In CA)

22107 ROSCOE BLVD.
1
/
2BLOCK
CANOGA
W. OFPARK
TOPANGA

(818) 884-8253 (FAX) Compaq is aRegistered Trademark
CAof 91304
Compaq
IBM is aRegistered Trademark of International Business Machines

Prices subject to change without notice
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"The Dataworld 286 [ 12MHz] AT compatible. ( is]

EDITOR'S
CHOICE

the fastest machine of the nine tested in that review
(July 1988)."
(September 27. 19881
and
... speed and excellent compatibility.., hundreds of
dollars less expensive than other AT compatible.

MAGAZINE

NOW!
20MHz 286
SI = 22.5

"Marvelously cheap, powerful
alternative ... outperformed the
other 286's ..."
(October 11, 1988)

Portacomp II

DATA-286 12MHz
80286 running at 8/I2Mhz. 0/1 wait state
Phoenix BIOS std. ( Award BIOS opt.)
5121(B of RAM, expandable to- I
MB on board
SoclIet for 80287-8. - 10
200W power supply
Real-t.me clock with battery barkup
1.2MB floppy-disk drive
Floppy/hard disk controller
(LI urerleave controllers available)
101-key keyboard with "click"
Mono card ye/parallel port ( 720x348)
TM 'rondo , fflth tilt/swivel haw

$1195

80286 running at 8/12Mhz, 0/1 wait state
Phoenix BIOS std. ( Award BIOS opt.)
512KB of RAM, expandable to IMB on board
Socket for 80e7-8. - 10
Real-time clock with battery backup
I.44MB 3.5" floppy disk drive
20MB. 39ms, self-parking hard drive
102-key keyboard wi:h "click"
Supertwist backlit LCD. 640x400 res.
ROB/monochrome output port
Weighs under 20 Lbs.
I.2MB external floppy drive opt.
Carrying case availat.le

DATA-286 20M Hz
80286 running at 10/30Mhz
AWARD BIOS std.
1M13 of RAM. ere to 2MB on hoard
EMS 4.0 support for memory over ¡ MB
Socket for 80287
200W power supply
Real-time clock with battery backup
1.2MI3 floppy disk drive
I:1 interleave floppy/hard tin controller
10I-key keyboard with "click"
Mono card w/parallel port ( 720x348)
"ITL monitor with tilt/swivel base

$1975

$1555

COMPLETE 10MHz DESKTOP SYSTEMS FROM $ 945.00

.......

Dataworid Keyboard

DATA-386
Vertical Case
Front panel on/off switch
220W power supey
6half-height dnve bays
Dimensions: 1E 3/4"(D)x
7 3/2"(W) x25 5/8"(II)
Availa :de for 2U-1386- models

4.77/6/8;16MHz ( 20MHz opt.)
IMB of RAM. exp. to 10MB
Phoenix BIOS std. ( Award opt.)
220W power supply
I.2MB Poppy disk drive
Floppy/bard disk controller
10I-key keyboard with "click"
Five 16 and two 8hit slots
Mono card and monitor $1995

Portacomp I
80286 8/12M1-1z, Oil wait
Phoenix BIOS std. ( Award opt.)
512K RAM (exp. to 1MB)
200W power supply
1.2MB 5.25" floppy drive
20MB hard disk drive
Super-twist backlit LCD
ROB output port
5expansion slots
1parallel. 2serial ports $1875

101- key enhanced layout
I,-shaped large return key
Integrated dust cover (paper rest)

$89

Color- coded key set for
WordPerfect available

Prices subject to change. No charge for credit card, check. C.O.D. 30 day moneyback guarantee ( Shipping charges non-refundable'

Dealer/overseas inquiries welcome

In- Calif. 1-800-722-7734 INFO: ( 213) 695-3777
Out- Calif. 1-800-722-7702 TECH: ( 213) 699-8250
Monday through Friday. 7 A.M. to 6 P.M. Saturday 9 A.M. to 3 P.M. PST.

A PREFERRED COMPUTER SYSTEM

3733 San Gabriel River Parkway, Pico Rivera, CA 90660-149

HARDWARE REVIEW

A Great
Communicator
Intel provides the underlying hardware
and software to support the interface.
Users will then be able to send and receive files or faxes without leaving their
current application. Intel says that several developers, including WordPerfect,
Microsoft, and Symantec, plan to incorporate CAS into their applications, but
no products were available in time for
this review.
The CoProcessor supports Group III
fax and binary-file transmission between
CoProcessor boards at 9600 bps. While
fax transmissions support the CCITT
Group III standard, high-speed binaryfile transfers require aConnection CoProcessor on each end.
The CoProcessor's Connect software
accepts PCX, DCX, and PIC graphics
files (when incorporated into DCX files)
for faxing. The software stores incoming
fax transmissions in PCX format. You
can view or print these images, or save
them for use with the CoProcessor's
graphics editor, which is aversion of ZSoft's PC Paintbrush.

Intel's Connection
CoProcessor offers
fax, file transfer,
and E-mail capabilities
on one board
Nick Baran

ntel may be alittle late to the party
with its Connection CoProcessor PC
facsimile board, but it has delivered
a solid product. This $995 fulllength add-on fax board features a 10MHi 80188 microprocessor, 256K bytes
of memory, and an expansion socket for
adding an optional 2400-bit-per-second
Hayes-compatible modem card.
The board's most powerful feature is
its on-board microprocessor, which can
send or receive fax images, text, or
binary files in the background while you
continue working in other applications.
But the board is also of interest because it
supports the new Intel/DCA Communicating Applications Specification.
CAS is an application-programming
interface that Intel hopes software developers will use to provide transparent fax
communications via the Connection CoProcessor from within their applications.

Circle 72 on Reader Service Card (DEALERS: 73)

From Fax to E-Mail
Connect, the CoProcessor's menudriven communications software, lets
you send and receive files, faxes, and
electronic mail messages, and a set of
utilities lets you edit PCX files, maintain
phone books, log transmissions and
events, poll other CoProcessors, and
maintain files. The main menu also displays information on how many faxes,
files, or E-mail messages are waiting.
Connect's Mail module is actually a
file-transfer utility that lets you create,
edit, and send text messages between CoProcessors. You can also attach binary
files to amail message. The Mail function works only with other CoProcessor
boards, however.
If you have ascanner, Connect has an
option for loading scanned files for use in
fax or file transmissions. However, it
doesn't include optical character-recogcontinued
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Connection CoProcessor
Type
Add-on fax board and software
Company
Intel PCEO
5200 Northeast Elam Young Pkwy.
Hillsboro, OR 97124
(800) 538-3373
Features
On- board 10- MHz 80188
microprocessor with 256K bytes of RAM;
Group Ill fax transmission or 9600- bps
half-duplex file transfers between
CoProcessors; menu-driven Connect
software with fax, E-mail, and file-transfer
modules; graphics editor based on PC
Paintbrush; software available on four
51/
4inch or 31
/
2inch floppy disks
Hardware Needed
IBM PC, XT, AT, or compatible with
640K bytes of RAM, graphics adapter
and monitor (CGA, EGA, or VGA), and
hard disk drive; mouse recommended
Software Needed
MS-DOS 3.0 or higher
Option
2400- bps modem daughterboard: $295
Documentation
Installation booklet; 100-page User's
Manual; 100- page Graphics Editor
Manual
Price
$995
Inquiry 856.

nition software for converting text-based
fax images to ASCII text format. As aresult, you're limited to viewing and editing them with the graphics editor.
Intel says it's working with OCR vendors and will eventually provide upgraded software that will let you edit
faxed documents as text files. In the
meantime, the best alternative is to simply print out fax documents. To do so,
however, you'll need a graphics-mode
printer.
Setup's aSnap
Itested the Connection CoProcessor
with the 2400-bps modem option on an
IBM PC XT with an 80286 accelerator
card, EGA graphics, an expansion unit,
and an Above Board with 1.5 megabytes
of expanded memory, which the CoProcessor automatically uses. The software
196
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that Iused was version 1.0.
The Connection CoProcessor comes
with a separate installation guide and
two spiral-bound manuals— a general
user's guide for the board and Connect
software, and a guide for the graphics
editor. As with other Intel products I've
used, the installation documentation and
procedures were easy to follow and
straightforward. You install the modem
card in the expansion socket on the CoProcessor board, set aDIP switch on the
board specifying the serial port number
(COM1 or COM2), and plug the board
into the PC. There are also DIP switch
settings for changing the I/O address for
the board, but most users won't have to
adjust them.
After installing the board, you plug
the RJ-11 cables from the telephone and
the phone-line wall outlet into the CoProcessor. This arrangement lets you use
the same phone line for both your telephone and the CoProcessor. It also
makes it possible to send files between
CoProcessors during a voice-initiated
call, although the procedure is rather
involved.
Since Iwas using an expansion unit, I
didn't have to worry about overloading
the power supply. The CoProcessor consumes close to 3 amps at 5 volts, however, and the installation guide warns
that the power supply on an old IBM PC
or Compaq portable may not be adequate. If you have amachine with a60watt power supply, you may need to upgrade to aheftier power supply when you
install the CoProcessor.
Software installation involves following amenu-driven installation program
that updates your AUTOEXEC.BAT and
CONFIG.SYS files and lets you configure the CoProcessor for your printer,
graphics display, and input device. The
CoProcessor software works fine with
just the keyboard, but you should have a
mouse for use with the graphics editor.
The installation procedure also provides
options for changing the communications
parameters (e.g., number of rings or
number of dialing attempts), but most
users won't need to alter these settings.
Sending aFax
Once the Connection CoProcessor is installed, you're ready to send your first
fax. Sending faxes and files is simple.
First, you execute the Connect program,
which brings up the main CoProcessor
menu. You select Fax from the main
menu if you want to send faxes, or Transfer if you want to send files to other CoProcessors. Then you select the phone
number (or agroup of phone numbers)

from your phone directory, select the file
(or files) to send, and then either start the
transmission immediately or specify the
time at which you want it to occur. You
can then exit from the program, and the
CoProcessor takes care of the rest automatically.
In automatic answer mode, the CoProcessor is ready at any time to receive file
or fax transmissions. You may be working away in your word processor, for example, and hear abeep signaling that the
CoProcessor has received acall. As you
work, the hard disk drive light will come
on as the CoProcessor saves the file or
fax. Later, you can execute Connect and
view the received file.
Connect's menu-driven interface is
easy to use and consistent: You simply
move the cursor to the desired item and
select it with the mouse button or Return
key. When you first invoke Connect, it
reports how many unread faxes, files,
and mail messages you've received. Connect stores received files in aspecial directory, where you can view, print, delete, or save them. This is atemporary
storage area, however, so you must select
Save for all files you want to keep. If the
received file is atext or binary file, you
must save it before you can use it with
other applications software (or before
you can run it, if it's an . EXE file). If the
received file is a fax image, saving it
makes the file available for use with the
graphics editor.
Connect maintains an internal log of
files it receives, so you should always use
Connect's file management utilities
when deleting received files. If you fail
to do this, you may have to completely reinstall the software.
One problem with Connect is that it's
extremely slow when calling up a received fax image for viewing or editing;
the process can take acouple of minutes
for a complex image. An Intel spokesperson said that the company plans to address this problem in its next release.
Also, since there's more than one way
to feed an image into astand-alone fax,
you may receive images upside down.
You can use the graphics editor to rotate
the image, but this takes time to accomplish and only works if the entire image
fits on one screen. There is a similar
problem with faxes that are oriented horizontally (landscape orientation). The
only way to properly view such fax
images is to print them.
You can also use the graphics editor to
design cover pages for your fax transmissions or to create graphical images for
conversion to fax image format. The edicontinued

WE WELCOME INTERNATIONAL ORDERS
1 818 705-4885 FAX

SOFTWARE
ALDUS
Pagemaker 3.0
AMERICAN SMALL BUSINESS
Design Cad
Design Cad 3D
ASHTON TATE
MuInmate II
Dbase IV
Rapidfile
Framework II
Chartmaster
Master Graphics
ASK SAM SYSTEM
Ask Sam
AUTODISK
Autosketch Enhanced.
BLOC DEVELOPMENT
Formtool W/Greatest Hits
B0811111 COMPUTER SIRVICES
Boeing Graphics (3D Color)
BORLAND
Sprint
Sidekick
Sidekick Plus
Eureka
Ouattro
Turbo Database Toolbox
Turbo Graphix
The Developer's Library
Turbo Lightning
Reflex
Superkey
Turbo Prolog
Turbo Basic
Turbo C 2.0M95.00
Paradox V 2.0
Turbo Pascal 5.0
Turbo Tutor 4.0
ORIDISIWAY MIBLISHINII
Fasttrax
BRODIRSUND
Print Shop
Memory Mate
IIUTTOPIWARI
PC File +
CENTRAL POINT
Copy II PC
Copy II PC Option Brd Dlx....
PC 'fools Deluxe
CHRONOS
Who What When
COMPUTER ASSOCIATES
Supercalc IV
Superproject Expert
ACCPAC BPI
Silverado
CONCENTRIC DATA SYSTEMS
R T. R Relational Report
CORR INTERNATIONAL
Caret ast
DAC
Easy Accounting 3.0
Easy Payroll 3.0
Bonus Pack 3.0
UTILITIES
Org Plus
1 Dir PLUS
Duet
Direct Access
Grammatik III
X Tree.
X Tree Pro
Sideways
Max Think
Tornado
GraphlnThe-Box
Mace Utilities
Norton Utilities
Norton Utilities Advanced
Norton Commander
Disk Technician
Disk Technician Plus
Copywrite/Zerodisk
Desqview 2.01
Rightwriter
Mirror II
Flash 5.6
Laplink Plus
Note-It-Plus
SCIZ Plus
Cambridge Spreadsheet Analyst
The Documentor
dFlow

539.00
159.00
159.00
279.00
489.00
195.00
429.00
229.00
299.00
235.00
65.00
59.00
209.00
125.00
55.00
125.00
99.00
149.00
62.00
62.00
235.00
62.00
90.00
62.00
62.00
62.00
429.00
95.60
45.00
49.00
35.00
45.00
45.00
25.00
109.00
39.00
149.00
299.00
445.00
275.00
99.00
109.00
89.00
59.00
59.00
115.00
59.00
55.00
49.00
55.00
55.00
37.00
69.00
40.00
45.00
59.00
55.00
55.00
50.00
79.00
49.00
59.00
79.00
CALL
75.00
59.00
35.00
49.00
85.00
49.00
59.00
89.00
179.00
89.00

ADVANTAGES
(iWe welcome corporate accounts
•Immediate replacement of defective goods.
•Bulk discounts
•Immediate shipment on purchase orders
from qualified government institutions

DATASTORIE
Procomm Plus
52.00
DBFAST
Dbfast
62.00
DIIIITAL RESEARCN
Gem Desktop
Gem Draw Plus
1739
2..01
1
Gem 1st Word Plus15.00
Gem Word Chart
115.00
Presentation Team
285.00
Desktop Publisher179.00
DIIIITALK
Smalttalk V
Smalttalk V 286
14
75
8..00
00
FIFTH SINIIIATION
Fastback
79.00
Fastback Plus
99.00
FORMWORX
Formwork w/Fill & Ale.
89.00
FOX SOFTWARE
Foxbase Plus
199.00
Foxbase Multi-user
299.00
Foxbase Runtime Unlimited
265.00
FUNK SOFTWARE
Always
89.00
esiTTERIC SOFTWARE
Generic Cad 30
55.00
Dot Plot
27.00
Auto Convert
27.00
Auto Dimension
. 27.00
3D Solid Modeling/Rendering
179.00
SISSON TICHNOLOSY
Spinwrite
55.00
SOLD'S BOW
✓ Feature Deluxe
85.00
✓ Cache
45.00
HAVINTRIE
Interactive Easyliow
129.00
HAYES
Smartcom Ill
. 149.00
HILISRAIVI
Hyper Access
89.00
IBM
Displaywrite IV
299.00
DOS 4.01 .
95.00
INTUIT
Quicken39.00
LATTICE
Lattice C Compiler
229.00
LEADINII IOU
Word Processor W/Spell/Merge
59.00
Word Processor V1.5
89.00
LOTUS DEVELOPMENT
ALL PRODUCTS
CALL
MATIISOFT
Mathcad 2.0
225.00
MICA
Managing Your Money 4.0.
125.00
MISIDIAN TICHNOLOSY
Carbon Copy Plus
109.00
MICROISRAFX
Designer
465.00
MICROLYTICS
Gofer2.00
4
MICROPRO
Wordstar Professional 50
249.00
Wordstar 2000 Plus
239.00
MICRORIN
Rbase for Dos
475.00
MICROSOFT
Parieview
35.00
Quick C.
67.00
Word
225.00
Ouickbasic .
67.00
C Compiler
299.00
Fortran Compiler
299.00
Cobol Compiler
599.00
Macro Assembler
99.00
Learning DOS
35.00
Fkght Simulator
35.00
Excel
309.00
Windows 386
129.00
PC Works
129.00
MICROSTUF
Crosstalk XVI
99.00
Crosstalk Mark 4
125.00
NANTUCKET
Clipper
439.00
NASHOSA
Nutshell Plus
1115.00
NORTH [ DOI SOFTWARE
Timeslips III115.00
PAPIRBACK SOFTWARE
VP Info
55.00
VP Planner
55.00
VP Planner Plus
129.00
(schools and
universities included)
•No hidden charges.
•No minimum.

TERMS:
All pnces are subtect to change without notice. We

PATTON a PATTON
Flowcharting II Plus
145.00
PC SUPPORT «OUP
Lightning
55.00
Lucid 30 V 2.0
89.00
PIACIITRII
Complete Accounting II
159.00
Complete Accounting with Data Ouery239.00
PERSOFT
Smarterm 240
209.00
Referee
45.00
SANTA CRUZ OPERATION
Xenix 286 Operating Sys
469.00
Xenix 286 Developement Sys
459.00
Xenix 386 Operating Sys
539.00
Xenix 386 Developement Sys
539.00
«ITO"
Project Scheduler Network 4.0
449.00
SIMON ii SCHUSTER
New World Writer II
99.00
Typing Tutor IV . .
32.00
SOFTLOIIIC SOLUTIONS
Disk Optimizer
42.00
Cubit
42.00
Double DOS
42.00
0 Liberty
115.00
Magic Mirror
59.00
SOMVAIII PUBLIIIIINS
PFS First Publisher
79.00
Professional Write
119.00
Professional File 2.0
179.00
PFS Professional Plan
59.00
PFS First Choice
89.00
Harvard Total Project II
379.00
Harvard Graphics
299.00
STOITAIII DIMENSIONS
Speedster
49.00
SEMANTIC
Timeline V 3
321.00
Grandview
159.00
TRANSEC SYSTEMS
Masterkey Unlock
109.00
dAnalyst
135.00
TURBO POWER
TDebug
35.00
Turbo Professional
. 65.00
UNISON WORLD
Printmaster Plus.
32.00
Art Gallery I8 II 8 Ill ( Each)
19.00
Newsmaster II.
49.00
WISE WARE
Prime Time
65.00
WORD PERFECT CORPORATION
Word Perfect 5.0
239.00
Word Perfect Network Server
349.00
Word Perfect Network Add-On
75.00
Plan Perfect
195.00
Data Perfect
299.00
Word Perfect Executive
125.00
Word Perfect Library
65.00
WORD TECH
DBXL Diamond
115.00
Quicksilver Diamond
345.00
XEROX
Ventura Publisher 2.0
519.00

HARDWARE
ARRAY TECHNOLOSIES (Ail)
VIP VGA
EGAWonder 800
AST RESEARCH
Six Pack Plus 384K
Six Pack Premium 256K
Rampage AT 512K
AST 5251/11 Enhanced
Hot Shot 286
ATD ZUCKIR
Monographics Short Card
Memory Expansion 384K
Modular I/O Bare P/S/Cloc
Clock Board Standalone
CITIZEN
1200
MSP 40
MSP 15E
MSP 50
COMPUTER ACCESSORIES
P15 Power Director
EVEREX
EV 1800 8MHZ AT System
EV 1800 10MHZ AT 0Wait
Evercom II 1200 Modem
Evercom III 2400 lot Modem
Magic I/O For AT
RAM 3000 EMS Expansion

Circle 54 on Reader Service Card

269.00
269.00
439.00
579.00
395.00
79.00
219.00
75.00
42.00
159.00
349.00
359.00
445.00
99.00
969.00
1179.00
75.00
155.00
59.00
99.00

do not guarantee compatibility No surcharge for VISA
or MasterCard 2% surcharge Amencan Express No
returns without SAC. Short sNpments must be
notified within 48 hours. 15% restocking fee on nondefective goods: 83.50 C.0.0. charge Shipping 11 50
rnimmum per den less on bulk orders ($850 Bue
Label.) (Higher for some software or hardware nems.)

WE WELCOME INTERNATIONAL ORDERS

1818 705-1895 US

279.00
249.00

1800 231-6603 CA

FIFTH IIINERATION
Logical Connection 256K .
429
HAYES
Smartmodem 1200 .
299.00
Smartmodem 12006 W/Software
299.00
Smartmodem 2400
465.00
Smartmodem 24000 W/Software
465.00
HIRCULIS
Hercules Monochrome Plus..
189.00
HEWLETT PACKARD
Laserjet II1849.00
CALL
Fonts/Cartridges for Laserjet II..
INTEL
Above Board 286 W/512K
429.00
8087-3 (5MHZ)
109.00
8087-2 (8 MHZ)..
159.00
80287 (6 MHZ)175.00
80827 (8 MHZ)...
250.00
80287 ( 10 MHZ)
319.00
Inboard 386 PC or 386 AT..
899.00
1MB Exp for 386 Inboard
675.00
INTERNATIONAL BATTERY
AT Replacement Battery
19.50
AST Six Pack Battery
3.50
INTEL
Inboard 386 PC or 386 AT
1099.00
1MB Exp for 386 Inboard
675.00
IRWIN MAIINETICS
120 XT 20MB Internal
339.00
125 AT 20 MB Internal
339.00
KINSINISTON
Masterpiece
89.00
Masterpiece Plus
105.00
Masterpiece Remote
115.00
LOOITICH
Logimouse C7
75.00
Logimouse Hi Rez
99.00
Logimouse C7 + Paintbrush
95.00
Logimouse W/Cad/Paint
125.00
Publisher Mouse
125.00
Scan Man
199.00
MICROSOFT
BUS Mouse W/Paintbrush
109.00
BUS Mouse W/Windows
145.00
Serial Mouse W/Paintbrush
109.00
Serial Mouse W/Windows
145.00
MICROSPEID
Fast Trap
95.00
MISENT
Pocket Modem115.00
MOUSE SYSTEMS
PC Mouse BUS Plus
95.00
PC Mouse Serial Plus
95.00
NEC HOME ELECTRONICS
Murbsync lI
629.00
NEC INFOSMATION SYSTEMS
P5300
52 °0
P22
P
00

8°

M.

379.00
589.00

PANASONIC

769.00

10(-P10911
I0(-P1595
I0(-P1524
b0(-10921

209.00
479.00

PARADISE
Autoswitch 480
VGA Plus
PLUS DEVELOPMENT
Hardcard 20 MB
Hardcard 40 MB
POLAROID
Polaroid Palette .....
Polaroid Palette Plus
PRACTICAL PERIPHERALS
Practical Modem 1200 Internal..
Practical Modem 1200 SA
Practical Modem 2400 INT
Practical Modem 2400 SA
SAMSUN,
Amber Monitor
SIAIIATE TICHNOLOIMI
ST 251 40MB No Controller
ST 225 20MB W/Controller
ST 238 30MB W/Controller
ST 251-1 No Controller
SUMMAIIRAPHICS
Summasketch 1201 Plus
SYSSEN
Ext 5V." Drive .
TOUCHBASE
Worklport 2400 Modem
Worldport 1200 Modem
TOSHIBA
T 1000 Laptop
T 3100-20 Laptop
P321 SL Printer
P341 SL
P351 SX

649.00
365.00
189.00
279.00
569.00
709.00
1499.00
2399.00
69.00
109.00
155.00
185.00
85.00
389.00
295.00
319.00
445.00
389.00
289.00
269.00
159.00
875.00
3415.00
549.00
17
15
795.
.
0°
00

Cad lie prices tor say sewer, Item sot Melded la
des price let.
Order desk 8technical suriPort open
7a.m. to 6p.m. Monday- Friday (PST)
10 a.m. to 2p.m Saturday ( PST)
P.O. SOX 1598
6934 Canby SI. Surte 01(19-110
Reseda, CA 91335
Telex I92415COMPU UR/Fox 111-705-48115

1800 328-4473 US
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tor, which is aversion of PC Paintbrush,
has features for zooming, changing font
styles, cutting and pasting, drawing patterns, and so on. The editor can also
merge PIC files so that you can include
Lotus or Symphony graphs in your
documents.
The Phonebook utility is convenient
for maintaining numbers of other fax
machines. You can specify a group of
phone numbers to which you want to send
a fax, which is handy if you regularly
send the same fax to several other fax
machines. You can also create multiple
phonebooks, though most users will
probably require only one.
Other utilities include polling, which
lets your CoProcessor automatically call
other CoProcessors or fax machines to
request file or fax transmissions. The
polling feature conforms to the Group III
standard, so you can use it with virtually
any fax machine that supports polling.
Polling lets you receive files at night
when phone charges are lower, or receive
abatch of daily transmittals from other
offices at aspecified time. You can also
configure your CoProcessor to send afax
when polled by another fax machine.

handy, and the board's optional 2400bps modem saves valuable slot space.
The CoProcessor is also agood choice
if you plan to use it extensively in background mode and can't afford any degradation in your system's performance. On
the other hand, the CoProcessor accepts
only PCX and ASCII text for faxes. If
you want to fax TIFF, Dr. HALO,
Microsoft Windows, Paint, or AutoCAD
Comparative Worth
files, you'll have to look elsewhere (see
The advantage of the Connection CoPro"Fax Board Faire" by Brock N. Meeks,
cessor and other fax boards is their abilSeptember 1988 BYTE).
ity to fax text or graphics to offices that
If CAS becomes widely supported, it
may not have acomputer and modem but
could eventually be astrong plus for the
do have a fax machine. An additional
Connection CoProcessor. Intel has lined
benefit is that faxes received directly
up several major software vendors who
from acomputer are much more readable
plan to incorporate it into their applicathan faxes sent from one fax machine to
tions. But the specification's success
another, because they eliminate the need
also depends on whether Intel opens CAS
to print and scan an image into afax mato other hardware developers.
chine before sending it.
CAS aside, however, the CoProcessor
The Connection CoProcessor is a
holds its own against other fax boards.
well-designed and useful product. At
It's elegantly designed and competitively
$995, it's priced competitively with
priced, and it performs well. •
other fax boards that include amicroprocessor, such as Panasonic's Fax Partner.
Nick Baran is a BYTE senior technical
If your remote offices have a CoProeditor based in San Francisco. He can be
cessor, the 9600-bps binary-file transreached on BIX as "nickbaran."
mission and E-mail capabilities are

The Hayes modem option includes an
installation guide and a Hayes modem
guide. It works like any other 2400-bps
Hayes-compatible modem, but it fits onto
the CoProcessor board instead of taking
up an extra slot in your PC. You can't
connect an external modem to the CoProcessor board, however.

Imagine: You have a font- cartridge for your
laserprinter: You need more fonts. You can tell
this cartridge to do it and use them immediately in your textprocessor.
Large fonts, small fonts, decorative
fonts, shadow fonts...
You want to change something? Just tell your
font- cartridge. The font change is made in the
font selection menu automatically.
You want a new cartridge? Save the old and
select the fonts for anew one.

une 0049 / 911/ 27 00 87

Outline: The infinite font-cartridge.

As many times as you want. An infinite number of soft- cartridges. An infinite number of fonts.

THAT'S OUTLINE.
.ows.a.x. software
Roonstr. 32 • D7500 Karlsruhe • Tel. 01049/721/814078
Outline supports all HP and compatible
laserprinters
Outline supports MS Word., WordPerfect*,
Windows' ( PageMaker', Excel.)
•registered trademark
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Please contact in USA
Doglial Type Systems Ltd
38 Profile Corcle • Nashua NH 03063
Tel 16031880-7541

t.
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--(Leprecard

Hard Disk Cards)

Leprecards feature components utilizing the latest technology. Low power drives mean less
strain on your systems, lower operating temperature, and longer component life.
You get a 1year warranty, unlimited technical support, and our illustrated
installation and user's guide. Models available for IBM PC/XT and
compatibles, as well as TANDY 1000/ A/ SX/ TX/ TL/ SL.
FREE SOFTWARE Including TakeTwo, the backup utility PC MAGAZINE
named Editors Choice in 1986 & 1987, and PC-KWIK disk cacheing from Multisott.
32MB
48ms

21MB
08ms

$299

32MB
40ms

65MB
16m*

$389 $549

$339
*

49MB
28ms*

$649

Average access speed per partition

Tandy 1000/A /
SX/TX/TUSL Leprecards add

3.5" Floppy Kits
Internal kits for PC/ XT/AT
computers include 51/
amounting brackets, black
& gray face plates, and
AT rails. 1.44MB for PC/ XT
includes high speed Western
Digital controller.

Tandy 1000 Model

FREE TAKE TWO floppy backup software.
720 Kit

1.44MB for PC/XT

1.44MB for AT

$109

$/ 39

$/ 99

9.

PC/XT Disk Kits
• Pretested & formatted
• Western Digital short slot
controller
•30 page installation guide
&reference manual
•Cables, mounting screws.
full & half-height face
plates
• 1year Warranty, 30 Day
Money Back Guarantee
• Optional: 150 watt,
UL/FCC approved power
supply for IBM PC's $69

t-CLaser

$279

20MB KIT

•
Seagate 51225

- 21 4M13/65ms
Half-Height/14 8 watts

•Seagate

40MB KIT

$459

65MB KIT

$549

Tandy
1000 kits
add $20

•Seagate ST251.12.8MB -Half- Height - 11 watt
•pre formatted into aparr of 21MB/28ms partitions.
•Seagate S1277R 65.5MB - Half-Height - 11 watts
•pre formatted into a parrot 32M8/28ms partitions.

FREE SOF TWARF •• 7ahng TakeTY/O. the backup urdiry PIG MAGAZINE
7986 d 1997 .
5PC.Rwilf 0,8k cal hemp Iron7Muttesolt

• Formatted, Partitioned & Tested.
MODEL

SPEED CAPACITY PRICE

HH
HH
FH
FH

Seagate ST251
Seagate ST251-1
Toshiba Drive MK134
Seagate ST4096
Maxtor 1140

40ms
30ms
25ms
28ms
27ms

42MB
42MB
44MB
80MB
117MB

$359
$449
$499
$599
$ 1669

FH

Maxtor 2190

30ms

150MB

$ 1999

;2400 Modems

•Easy to use POP- up Menus
•Sends ASCII or word processing tiles
•Internal 4800bps, $289
9600bps $55)

1.5M8

$1595

Hayes Compatible,
300/1200/2400
MNP Level 4error correction
FREE MIRROR II Software, a$69 value
Internal model $ 229, fits in a short slot

4" Hand Scanner with HALO DPE software $269

Designer VGA 512K

$299
$249

Tiny Turbo 286

$289

Ram quest II 1MB

$799

25249 Townsgate Road. Dept. B. Westlake Vi age. CA 91361

To order, or get our
free catalog call

$895

Complete systems with serial & printer ports:
VGA Card & Mono Monitor

$359

•Automated sending during low phone rate periods
•Portable external plugs into PC/ XT/AT serial port, S359N

Orchid VGA 256K

80286 processor running at 6/10 Mhz with 0wait states provides
aNorton SI rating of 11.5. 8slots - Room fort full and 3half-height
drives-220 watt power supply - clock/calendar - Choice of 1.2 or
1.44MB floppy drive-Genuine Western Digital combination Hard
disk/floppy controller-American made Maxiswitch 84 or 101 key
keybroad - 512K RAM standard expandable to 1MB Award
BIOS- 1year warranty - 30 day money back guarantee.

EGA Card & EGA Monitor

$289

External

$109 Int

286 1°Com uter

Mono/Graphics Card & Monitor

Internal

Orchid

External Internal `e
111
$239 $229

S159 Ext

Toner Cartridge S29

•Prints on stardard dot-matrix or laser printers
•Sends/Receives from any Group 3fax machine

with MNP

2400 without MNP

•Printer utility software
•Serial and Parallel Interfaces
•120 day TRW on site matntainance
• 1yeat Warranty
•100% HP Laseriet. & Laserjet 4- compatible
•9resident & 5downloadable soft fonts standard
•Options: All HP style font cartridges

LepreFAX Modems

• Includes IBM AT rails, and cables.
• SpeedStor or Ontrack large drive software.

HH

512K

$1495

ST238 - 32 7M8/65m5
HalEHeight 114 8 watts

(AT Hard Disk Kits
SIZE

I
--

"One of the Laserjers strongest competitors"
INFO WORLD October 5, 1987

IMO‘el

$299

30MB KIT

Printer

$1095
$1295
S/495
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Toll Free

800 722-AT-XT
California

805-373-7847
M,CROCOMPUTER
MARKETING COUNCIL

• No extra for Visa/Mastercard (AMEX add 3%)

..
,
i''. 1f1611111111111 1
111I11111111111111 1
1111111

Orchid VGA Card & Multiscan Monitor
Orchid Designer VGA Card &
NEC Multisync II Monitor
S1895

FAX

805-379-9345

• Prices include UPS surface shipping

$1595

• Federal Express shipping just $ 1.50 per pound
• 30 Day Money Back Guarantee
• Corporate & Institutional PO's accepted
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40Mb

ST251

Includes ST251 drive, AT mounting
hardware, How-To manual & "Disk
Manager" partitioning software.
Also available for XT. $

329

$
389

40Mb ST251

al Seagate '65Mb
somb

ST277R

40ms access • Half Height
Autoparking heads

Includes drive, mounting hardware &
"Disk Manager" partitioning software.

ST4096
Full Height. 28ms access time.
Available for XT or AT.
Includes drive, AT mounting hardware &
"Disk Manager" partitioning software.

PC/XT KIT

'379

This drive requires an RLL controller.

Includes drive, controller, cables,
How-To manual, mounting
hardware & partitioning software.

GREAT VALUE!

We carry the entire
Seagate product line
including 3.5" drives

Card Drive'

Hard Cards
Card Drive 20S
Card Drive 30S
Card Drive 50S

$319
40ms $
349
40ms $489
40ms

--Features -•Available for most Tandy models
•Quality engineered for reliability
•Super easy installation & setup
•ONE YEAR Warranty
•Auto park heads

These Card Drives use quality Seagate Hard Driv2e,

269

Complete PC/XT KIT
includes Seagate ST238R
drive, controller, cables, How-To
manual & mounting hardware.

30 Day " Worry-Free"
Guarantee
If for any reason , you are
not completely satisfied
with any product, simply
return it for aprompt and
courteous refund!

High Speed 40Mb
Seagate ST251-1
Half Height • 28ms access time • Available for XT or AT

$399

IT'S
--FAST!

Includes drive, AT mounting hardware
&"Disk Manager" partitioning software.

20Mb ST225 KIT
This complete PC/XT KIT
includes the Seagate ST225
drive, controller, cables, How-To
manual & mounting hardware.
Half height • 65ms.
Also available for AT.

FACTORY-TRAINED
TECHNICIANS
are on hand
to answer your
questions!

SPECIAL! $

244

Never aSurcharge for Visa or MasterCard Orders
" Worry Free" Guarantee!
Hours: 8am to 7pm Monday - Friday, 12pm to 5pm Sat. MST

G All products include our ONE YEAR Warranty and our 30Day
To Order:

::HARD DRIVES
I.

u.

I.
I.
I.
I.
IS
an

Call Toll Free

(..onimo

1208 E. Broadway Rd. # 110 • Tempe, AZ 85282 (602) 784-1038

I.
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«
Is&

(
800) 234- DISK
International Orders: (602) 784-1038
Toll Free Customer Service: (800) 541-8387
Toll Free Order Status: (800) 541-8387
TELEX: 405765 FAX: (602) 829-9193

Prices and availability subject to change without notice. All items are NEW. 5% surcharge for American Express and COD orders. P.O.'. accepted NET 20 - subject to 9% surcharge. For
EXPRESS MILITARY APO/FPO orders add 920. 30 Day Guarantee condition,: shipping & handling charge la not refundable; product must be undamaged and in original conditionByroig9
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HARDWARE REVIEW

Pixels on
the March

The 8514/A and
Artist 10 MC graphics
coprocessor boards
for the IBM PS/2s
Bradley Dyck Kliewer

The Artist 10 MC ( top) and IBM 8514/A ( bottom).

F

ast, high-resolution graphics
systems were once the domain of
computer-aided drafting and design (CADD) and specialized
image-processing workstations for science and engineering. However, the past
few years have shown advances in desktop publishing, multitasking systems,
and business graphics, and these advances are pushing the limits of personal
computer graphics standards. The current set of standard graphics adapters
(CGA, EGA, and VGA) requires the
software to individually calculate and
plot each point (or pixel) on agraphics
screen.
At the highest CGA resolutions (640
by 200 pixels), agraphics screen consists
of 128,000 pixels—not an unreasonably
large number for areasonably fast computer. But at EGA resolutions (640 by
350 pixels), the number increases to

224,000, and VGA resolutions (640 by
480) have atotal of 307,200 pixels. Not
only is the pixel count greater, but with
the additional colors available on the
EGA and VGA, the memory requirements are drastically increased—from
16K bytes on the CGA to nearly 154K
bytes on the VGA. Managing this everincreasing memory load requires evergreater processing time from the computer's CPU (the 8088, 80286, or 80386
for IBM PC compatibles)—time that is
no longer available for other important
computational tasks.
Graphics coprocessors (specialized
graphics adapters with dedicated graphics microcomputers on-board) can help
ease the burden on the CPU. Instead of
calculating the position of every point on
aline, the CPU tells the graphics coprocessor to draw a line from point A to
point B. While the graphics coprocessor
calculates and plots the pixels, the CPU
is free to continue with other work.
In this review, I'll look at two graphics
coprocessors for the IBM PS/2 Micro
Channel architecture (MCA) computers.
The system Iused was a 16-MHz IBM
PS/2 Model 80-071 running IBM DOS
3.3. Benchmark programs were written
with BYTE's version of Small-C 1.0. I
also ran standard BYTE graphics applications when the adapters supported
them (since both of these adapters are
fairly new, neither one has full support
for all graphics-based packages).
8514/A
The 8514/A is IBM's graphics coprocessor board, based on a proprietary
IBM chip set. The 8514/A is not particularly powerful, but its low price ($ 1350)
makes it an attractive entry-level coprocessor. Installation is very easy: Simply
plug the card into the correct slot (aspecial slot is available for video cards in the
PS/2s) and run the automatic configuration software. The 8514/A has apiggyback memory card that makes it thicker
continued
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Artist 10 MC

IBM 8514/A
Type
IBM PS/2 graphics adapter

Type
IBM PS/2 graphics adapter

Company
IBM Corp.
900 King St.
Rye Brook, NY 10573
(800) 426-2468

Company
Control Systems
2675 Patton Rd.
P.O. Box 64750
St. Paul, MN 55164
(612) 631-7800

Features
1024 by 768 interlaced pixels with an
8514 color display; 640 by 480 pixels with
the 8503 monochrome,
8512 color, or 8513 color displays;
512K- byte graphics memory;
16 colors from apalette of 262,144

Features
Up to 1024 by 768 noninterlaced pixels;
variable scan rate; 256 colors from
apalette of 16.7 million; ADI drivers
for use with AutoCAD release 9
and AutoShade

Size
11 1/
2 by 31
/
2 inches

Size
11 1/
2 by 31
/
2 inches

Hardware Required
IBM PS/2 with Micro Channel bus

Hardware Required
IBM PS/2 with Micro Channel bus

Options
Additional 512K- byte adapter memory
(brings total colors to 256): $270
Display Adapter 8514/A Technical
Reference: $ 10
Display Adapter 8514/A Adapter
Interface Application Developer's
Guide: $25

Options
Graphics Controller Technical
Reference Manual: free if ordered
with Artist 10 MC; $30 if ordered
subsequently

Documentation
16- page Installation Guide
Price
$1350

Documentation
40- page User's Guide
48- page ADI Drivers User's Guide
Price
256-color version: $3995
16- color version: $3695
Inquiry 858.

Inquiry 857.

than astandard Micro Channel card. A
clear plastic sheet covers the back of the
piggyback card, preventing short circuits
with neighboring cards.
The 8514/A provides four basic coprocessing services: drawing lines (including polylines, polygons, and boxes), filling areas, moving areas (13ITBLT), and
writing alphanumeric data. Another feature, which OS/2 will probably exploit,
is the ability to save the adapter state
(e.g., palette, default color, and current
cursor position) for several concurrently
running programs. With this feature, the
adapter can switch the display between
programs without side effects.
The adapter does not support circles,
ellipses, arcs, or programmable modes.
It does support user-defined proportionally spaced character sets. Unfortunately, the characters are not scalable,
and you can load only one at atime; this
severely restricts its potential for use in
desktop publishing systems.
The 8514/A adapter includes 512K
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bytes of graphics memory (unlike memory on the CGA, EGA, and VGA, the
computer cannot directly address memory on the 8514/A adapter). With 512K
bytes, the adapter supports 16 simultaneous colors at either 640 by 480 pixels
or 1024 by 768 pixels. You can add an additional 512K bytes of graphics memory
to support 256 simultaneous colors.
With either configuration, you select the
displayable colors from a palette of
262,144. The 8514/A that Ireviewed had
afull 1megabyte of RAM. The adapter
also comes with amemory-resident program called the Adapter Interface.
The Adapter Interface permanently
occupies 16,320 bytes of RAM. All
drawing commands are sent to the
Adapter Interface; thus, graphics programming remains independent of the
actual hardware configuration. IBM
does not publish the hardware interface,
forcing developers to use the device
driver. However, Microsoft obtained a
copy under aspecial agreement and will

use direct hardware control in its operating- system products. To date, only
Microsoft Windows/286 uses the direct
hardware interface; an 8514/A driver for
Windows/386 was not available as of this
writing.
The 8514/A is obviously faster than
the VGA, but how you see the improvement may vary. The Small-C programs
run much faster. Windows applications
also have aslight edge, but the speed difference is much less dramatic. At first I
was surprised that Windows did not show
substantial improvement, but after I
worked with the adapter, it became obvious that Windows' emphasis of bitmapped graphics does not match the
adapter's functions very well.
There is more to the 8514/A than
speed; the additional resolution is awelcome enhancement. PageMaker could
display two full, readable pages on the
8514 (although the characters were abit
small), and you can see larger portions of
Excel spreadsheets (or larger portions of
hidden windows if you don't increase the
size of the current window).
At the highest resolution ( 1024 by 780
pixels), the 8514/A sends an interlaced
signal to the display. This means that
each time the electron beam scans the
face of the display, every second line is
drawn. On the next pass, the lines missed
on the previous pass are filled in. This
method of updating the screen can lead to
annoying flicker on fine lines.
The IBM 8514 display compensates
for the interlace with longer-persistence
phosphors. This means that each colored
dot on the face of the monitor glows abit
longer than on atypical, noninterlaced
monitor—long enough so that it does not
fade before the next pass, and the flicker
is not noticeable (the phosphors are not as
persistent as on the IBM monochrome
monitor). Nevertheless, the 8514 display
Iused did not have avery sharp picture,
and viewing it for extended periods became annoying. If Iwere in the market
for an 8514/A, Iwould shop carefully for
amonitor that gives asharp picture without noticeable flicker.
Programming Video
The function calls are simple to use,
thanks to auniform calling convention,
but the 8514/A has avery awkward command set. For example, it makes no provisions for plotting single pixels. Setting
the current location or defining aline of a
single point will not set apixel. The only
option is to make a2-pixel line.
Filling areas is also aproblem. Rather
than selecting apoint and filling to surcontinued

Our Profile Will Make You Smile!

1

111111111111111

Our Price Will Make You Happy!
Introducing IntelliSync: The New Intelligent
Multi- Frequency Monitor From 3LYNX:

IntelliSync The Best Choice
FEATURES

3LYNX
INTELLISYNC

NEC
MULTISYNC II*

It starts with the outstanding design features such as the
small foot print, and streamlined profile (even slimmer
than single frequency color monitors)

Size

14"

14"

Front Controls

Yes

Yes

Auto Horizontal
Frequencies

15.50-35KHz

15.50-35KHz

Next the IntelliSync is compatible with the CGA, EGA,
VGA, and more, as well as being an excellent companion
to all PC/XT/AT*, Apple Macintosh II*, and the new
IBM PS/2* systems.

Tilt & Swivel

Yes

Yes

The cost of IntelliSync is nearly 1/3 less than its
major competitor. Most impressive is that it
is manufactured by 3LYNX, avideo
display monitor manufacturer producing critical video components for
the majori'y of the top FORTUNE
500 computer companies for years.
For information on the new 3LYNX
IntelliSync Monitors call or write
today. Call toll free 1-800-243-5969.
Or 1-800-24-3LYNX. Fax # (408)
434 0466. International Calls
(408) 432-8833.

IntelliSync Monochrome
Monitor 15" flat screen
with vivid gray scale.

Intellisync has incorporated all of the features of
Multisync II plus more...
Auto Vertical
Frequencies

45-120 Hz

50-80 Hz

Inverse Video
Option in MDA
Mode

Yes

No

Selection of
Text Color

Auto

Manual

Color Text
Options

7

3

Dimensions ( mm)

341(w)
346(h)
386(d)

369(w)
357(h)
406(d)

Weight

29(lbs)

31(lbs)

Suggested
Retail P-ice

$695.00

$899.00

3Lynut

1450 Seared lLane
San Jose, CA 95131

*Registered trademarks of their respective companies. 3LYNX and IntelliSync are registered trademarks of 3LYNX Technologies Corp.
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"IT MAKES C-C-CROSSTALK
SEEM T-T-TONGUE-TIED
55

If you're talking to aDEC mainframe, no communication
software emulates the VT220, VT100 or VT52 terminal more
accurately, easily, or eloquently than VTERM. *
Hot keys. Kermit. Automatic reformatting for spreadsheets
and databases. VTERM has it all.
Why not join the 60,000 users of VTERM (many of whom
moved up from Crosstalk). And try the DEC terminal emulation
package that has everyone in the business buzzing.
UI

FREE EVALUATION KIT.

E] Yes, send me afree time-limited, full-blown working copy of VTERM/220,
which is mine to keep.
Name
Title
Company
Address
Telephone ( )
Iam auser fl

dealerD. Mail to:

Coefficient Systems Corporation
611 Broadway, New York, New York 10012 ( 212) 777-6707

I.

BYC I/8Y

* VTERM refers to VTERM/220. VTERM/4010, etc. products from Coefficient Systems Corporation.
Crosstalk is atrademark of Digital Communications Associates, Inc.

Questions? Want faster action? Call (212) 777-6707, ext. 431.

POWER TOOL.
Introducing

4x488

You get intelligent
IEEE-488 and RS232
ports to make instrument programming
fast and easy.
You can have up to
4Mbytes of memory
on the same board for
your largest programs.
RAM disks, and data acquisition tasks.
Compatibility is built-in so you can run your favorite programs
or create new ones with our advanced programming tools.
To get your FREE demo disk—call 617-273-1818.
Capital Equipment Corp.
Burlington, MA 01803
The bottom line— IEEE-488, RS232, par. port, 4MB EEM LIM, runs DOS and OS/2.
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rounding borders, you must send abeginarea command, outline the area, and
send an end-area command. This in itself
would not be much of aproblem, but each
polygon or polyline defines an area. You
cannot use multiple calls to the linedrawing routine to define asingle area.
This created aproblem for the circle
drawing benchmark. [Editor's note: The
benchmark programs are available in a
variety of formats. See page 3for details.] To fill the circle, all points have to
be calculated, sorted in order around the
circumference, and plotted with asingle
line. Also, filling the area between two
concentric circles is very difficult (both
circles and a line connecting their circumferences are plotted with a single
polyline command). Itook asimpler approach (which some might call cheating,
but it's the way Iwould design such an
application) by drawing lines across each
horizontal chord. By working from the
outside circle inward, Icould have gotten
adoughnut effect, although it would not
have affected the times.
In asecond test, Imodified the circle
routine to draw hexagons. This gave me a
chance to test the automated filling algorithms against those of the Artist 10 MC.
Again, the whole hexagon is filled,
rather than the area between the hexagons. This probably explains the better
fill times for the 8514/A versus the Artist 10 MC. The two adapters take very
different approaches to area fills, making atrue comparison difficult.
The Display Adapter 8514/A Technical Reference describes the 59 adapter
commands. The manual does not incorporate any examples of program code,
although it comes with ademonstration
program and C language interface code
(including source code for the demonstration program) on adisk. Information
about the adapter hardware is sketchy;
only the software interface is described
in detail. The only hardware details
given are lists of the memory and I/O addresses, with no indication of function.
The 8514/A passes VGA graphics
through to the connected monitor unless
an 8514/A program is running. Thus,
software written for the EGA and VGA
will work on the system. If you connect a
second monitor to the VGA output, the
VGA display continues normal output
during 8514/A graphics execution. I
used this feature for very effective debugging sessions (the debugger output
continued on the VGA while the graphs
were displayed on the 8514/A).
This feature could also be useful for
other applications, such as CADD
(menus on the VGA, drawing on the
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"IT MAKES PROCOMM LOOK
LIKE AMATEURCOM
55
•

8514/A) and spreadsheets (worksheets
on the VGA, graphs on the 8514/A). Unlike the old CGA/monochrome combinations, both adapters can use graphics
modes simultaneously.
Artist 10 MC
In contrast to the 8514/A, Control Systems' Artist 10 MC is a much more
powerful ( and, at $ 3695 and $ 3995,
much more expensive) graphics coprocessor for MCA machines. It's based on
the Hitachi ACRTC controller. Unlike
the 8514/A, versions of the Artist 10 MC
are available for PC, XT, and AT compatibles. Although the Artist 10 MC can
run at the same resolutions as the 8514/A
(in fact, the adapter Ireceived was configured for the 8514 display), it is not
compatible with the 8514/A.
With the right monitor, the Artist 10
MC supports 1024 by 768 pixels noninterlaced, and up to 1024 by 1024 pixels
interlaced. The adapter is available in
two versions: a 16- color 512K- byte
model and a256-color 1-megabyte model
(the reviewed configuration). The colors
are selectable from apalette of 16.7 million. Control Systems does not make a
16- to 256-color upgrade kit.
At this time, the only software packages the Artist 10 MC supports are AutoCAD release 9 and VersaCAD. According to Control Systems, drivers for
Microsoft Windows are under development, but they were not yet available at
the time this review was written. The
Artist 10 MC is clearly targeted for the
CADD market, and its abilities are well
suited to the demands of CADD. The
complete hardware interface is fully
documented in the 300-page Graphics
Controller Technical Reference Manual.
Like the 8514/A, the Artist 10 MC has
hardware support for lines, area fills,
and BITBLT. It also supports zooming,
multiple virtual displays with programmable dimensions and bit planes, single
pixel plotting, circles, ellipses, and arcs.
The Artist 10 MC can also copy memory
blocks between the adapter memory and
machine RAM via the host machine's direct- memory-access controllers (these
DMA controllers can copy memory from
one location to another much more quickly than the CPU can).
Installing the Artist 10 MC is a bit
more involved than installing the
8514/A. Because the Artist 10 MC is designed to work with avariety of high-resolution monitors, you must make sure the
adapter is set properly for your monitor.
This involves checking the oscillator
crystal frequency ( stamped on the metal
continued

If you talk to aDEC mainframe, no software emulates
the VT220, VT100 or VT52 terminal more accurately or
professionally than VTERM.*
Hot keys. Kermit. Automatic reformatting for spreadsheets and databases. VTERM has it all.
Why not join the 60,000 users of VTERM ( many of
whom moved up from Procomm). And try the DEC terminal
emulation package that's in atotally different league.
FREE EVALUATION KIT.
El Yes, send me afree time- limited, full-blown working copy of VTERMI22(),
which is mine to keep.
Name
Title
Company
Address
Telephone ( )
Iam auser

E

dealer s. Mail to:

Coefficient Systems Corporation
I.

611 Broadway, New York, New York 10012 ( 212) 777-6707

13`rt I89

a

* VTERM refers to VTERM/220, VTERM/4010, etc. products from Coefficient Systems Corporation.
Procomm is atrademark of Datastorm Technologies, Inc.

Questions? Want faster action? Call (212) 777-6707, ext. 441.

People are talking about us.
F77L-E1V1/32 — FAST 32-bit
processing on 80386s with
programs up to 4GB. $895

F77L—The compiler of choice
among reviewers and professionals.
New Version 3.0. $477

F77L-EM/16 — Use extended
memory to write 15MB
programs on 80286s. $695

Lahey Personal FORTRAN 77—
Full 77 Standard and Debugger. New
Version 2.0. $95

o
When people talk about FORTRAN
the name mentioned most often is
Contact us to discuss our products and your needs. ( 800) 548-4778
Lahey Computer Systems, Inc. RO. Box 6091, Incline Village, NV 89450
Tel: ( 702) 831-2500 FAX: ( 702) 831-8123 Tlx: 9102401256
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Table 1: Benchmark data. All times are in seconds (N/A = not applicable).
VGA
Resize PageMaker to full screen'

1.44

Resize PageMaker to
approximately 640 by 480
pixels*
Small-C circles ( 100 iterations)
Hexagons ( 100 iterations)

8514/A

Artist

1.92

N/A

1.44

1.26

430.56

15.27

12.74

4.50

11.70

N/A

N/A

•Timed with stopwatch, average of 10 trials.

package), ensuring the correct programmable-array-logic (PAL) chip is installed
(this is an issue with the 8514 display
only), and setting ajumper for the location of the SYNC signals. You can also
set ajumper for single- or dual-monitor
configurations (which allows/disallows
VGA signals to pass through to the Artist
10 MC's display). Software can override
the jumper settings, but you must make
sure the crystal and PAL are correct.
Like the 8514/A, the Artist 10 MC also
uses apiggyback card. A thoughtful layout keeps the jumpers accessible when

the piggyback card is installed.
Synchronization and scanning frequencies can vary from monitor to monitor, so you must match the setup parameters to your particular monitor;
improperly matched parameters can
make the display unreadable or off-center. The Artist 10 MC includes 57 monitor initialization files, one for each mode
of every supported monitor. Each time
you run the supplied demonstration programs, you are prompted for your monitor type and mode (you can restrict the
list by deleting unnecessary files). For-

tunately, the Artist 10 MC includes an
installation program for AutoCAD that
builds adriver file based on one initialization file; this keeps the program from
prompting for a monitor every time
AutoCAD starts. If you write your own
programs, you can also make amore permanent record of the initialization file.
Programming the Artist 10 MC
Control Systems' Technical Reference
manual covers its family of Artist 10
Series of graphics controllers. The manual thoroughly covers the hardware details, but it falls short as aprogramming
reference. The only source code in the
manual covers DMA transfers with the
host system.
The manual's information is sometimes out of date with regard to the Artist
10 MC. For example, the address of the
FIFO register (through which all drawing commands and data pass) is incorrect. Fortunately, some portions of the
demonstration program loop through
hundreds of drawing commands, and I
was able to find the correct address with
the aid of adebugger.
Control Systems also supplies ahandy

Your Flexible New *Channel/Xi
Jntellient Multi-Channel Communications
oard doesn't fit your application,
read our ad on the right.
Several years ago,we introduced astate-of-the-art
intelligent multi-channel communications board. It was
400% faster than basic boards and set new standards
for programmability, flexibility and reliability.
Now, with the new DigiCHANNEL/Xi, we've
advanced the state-of-the-art again. A16 MHz 80186
co-processor makes it twice as fast.
And plug-in I/O Mate modules make
it even more flexible. So does its full

,uggloy

range of drivers, and optional 512K of RAM and 128K of
ROM. Plus, asynchronous channel opens anew
range of communications options.
In other words, if your multi-user or multi-channel
applications call for the last word in speed,
configuration flexibility and programmability, call us
about the new DigiCHANNEL/Xi.
—
If not, read our ad on
the right.

yOu Ioto

tomorrow

Call 1-800-344-4273.1n Minnesota, (612) 922-8055.
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program called HITDUMP, which
dumps the contents of the ACRTC registers. The most reliable method for determining correct mode-parameter settings
requires running the demonstration program under adebugger, breaking execution during the drawing commands, returning to DOS, and then running
HITDUMP. If you are interested in programming the Artist 10 MC, you may
want to have acopy of the BYTE benchmark programs handy to fill in the gaps
in the documentation.
Because the adapter has no standard
call interface or mode settings, it is the
programmer's responsibility to set all
the relevant parameters (e.g., starting
address, dimensions, and timing data).
This makes setting the mode avery complicated task. Fortunately, the monitor
initialization files are ahandy and easyto-read source for the required information, but writing the program to set all
the registers is still an arduous task.
On the other hand, sorting through all
the data is a good learning experience
and can reveal interesting details about
the adapter. For example, abit in the operation mode register, normally set only

during initialization, can limit drawing
to the horizontal retrace period (amethod that eliminates flicker when images
are rapidly changing) or allow updates at
any time during the display cycle (which
speeds operations).
Unfortunately, Iwas not able to get a
copy of AutoCAD release 9in time to test
the drivers. However, Idid adapt the
BYTE Small-C graphics benchmarks
(see table 1). Note the improved time for
drawing circles— under the times for
both the VGA and the 8514/A. The Artist 10 MC does atrue flood fill (the hardware scans for color boundaries while
filling), which requires more overhead
than IBM's method. But having the circle
computations built into the hardware
more than offsets the time lost in filling.
Support for arcs, circles, and ellipses
makes the Artist 10 MC agood choice
for CADD applications.
Like the 8514/A, the Artist 10 MC can
pass VGA through to the high-resolution
monitor. When the Artist 10 MC is in its
resident- graphics modes, the PS/2's
VGA output continues to display. Once
again, Iwas able to view the debugger on
the VGA while running Artist 10 MC

graphics programs (this was even more
important on the Artist 10 MC, since
getting the mode parameters correct was
crucial for obtaining areadable display).
Different Emphasis
Programmers will find either of these
cards easier to program than bit-mapped
graphics adapters. If you program the
8514/A, you will spend most of your
time writing programs that work around
its limitations. With the Artist 10 MC,
you'll probably find abuilt-in command
that provides the necessary function, but
it will be more difficult to implement (of
course, you can gradually build alibrary
of functions to support later programs;
the BYTE benchmarks might make a
good starting point).
Because the Artist 10 MC has no preprogrammed modes, writing the first
program is about as difficult as atypical
EGA or VGA program. Once you have a
library, it's much easier to write code for
the Artist 10 MC than for the 8514/A.
With either adapter, you should have a
second monitor for the VGA.
From the perspective of an end user,
continued

Your Economical New DigiChannel/Xe
Intelligent Multi-Channel Communications
Board doesn't fit your application,
read our ad on the left.
Because of our long experience, we provide
engineering and support others can't. What's
more, we listen. You've asked for aproduct that
does its job — without all the " extra" features
you don't need.
That's why we're introducing the
DigiCHANNEL/Xe. Its 8MHz 80186
co-processor makes it significantly .
faster than our former model —

"

yet it costs less. You can still choose between
4or 8asynchronous channels, and 64K of SRAM
is more than enough for such straight-forward
multi-user and multi-channel applications
as data collection and office automation. So if the
new DigiCHANNEL/Xe sounds like agood fit,
call us for more information.
=—
=
If not, read our ad on
M
the left.
>

Call 1-800-344-4273. In Minnesota, (612) 922-8055.
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PERMA POWER FIGHTS SURGES TWO WAYS.

OR WE
PULL THE PLUG
Perma Power Surge Suppressors give you
peace of mind, knowing that your computer is
protected against power line surges and
against suppression element failure.
PROTECTION FROM POWER LINE SURGES
Our unique 2- stage circuit uses heavy-duty
metal oxide varistors to protect you against
high-voltage lightning- induced surges, and
high-speed semiconductor devices to protect
against frequent fast surges. Only this kind of
hybrid circuit can provide the necessary high
power dissipation while still providing fast
response time and low let-through voltage.
PROTECTION EVEN IF WORN OR BURNED OUT
Any surge suppressor can wear or burn out.
With Perma Power you can relax! Power to
your system is stopped . . . as completely as if
the plug was disconnected. Other surge
suppressors may use alight or buzzer
"warning," while they continue to let raw,
unprotected power feed directly into the
computer. Only with Perma Power's patented
Automatic Shutdown* feature is your
equipment kept safe from damaging
raw power.
Ask for Perma Power Extended Life Surge
Suppressors, in 2, 4, or 6outlets and Power
Control Center models to insure your computer
is being protected. At office, computer or
electronics dealers nationwide.

•Patent # 4,578,579

PERMA POWER®
Electronics inc.
5601 West Howard Avenue • Chicago, Illinois 60648
Telephone ( 312) 647-9414

Emergency Power!
Even a "small" brownout can wipe your valuable data clean.
Voltage spikes can burn out an entire CPU. Protect your
equipment and data with a low-cost battery backup system.
Battery Back-up Power System
— Spike and Surge Protection
450-watt, 120V power system
for up to 2hrs. ( at 80 watt) continuous
use during acomplete black-out.

#er

Model BC- 450

$4999$

Line Stabilizer —
Voltage Regulation
and Surge Supression
1800 watt power output Isobar spike
and noise protection
Model LC1800

SCOPE
ELECTRONICS

260 Motor Pkwy, Hauppauge, NY 11788

$
29900

TOLL FREE

800.648-2626

(
NY State 800-832-1446 EXt, 242)

ASK FOR FREE CATALOG Money orders, checks accepted Please add S15 00
Per Item shipping and handling. NYS residents add appropriate sales tax
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the IBM 8514/A and Artist 10 MC really
seem targeted at vastly different audiences. The 8514/A seems best-suited for
budget-conscious people who need alittle more resolution or abit faster performance than the VGA provides. Despite
the lack of substantial speed improvements, the 8514/A seems best-suited for
Windows applications where lines are
straight, boxes are filled, and windows
are moved more than average. It does not
seem to be designed for CADD applications. Coming from IBM, the 8514/A is
likely to set a standard for entry-level
graphics coprocessors.
Just as other manufacturers have expanded the EGA and VGA specifications, Iexpect to see 8514/A-compatible
adapters that add to IBM's functions.
Again, like the EGA and VGA, probably
two levels of compatibility will surface:
software interface (which could easily be
adapted to many coprocessors currently
on the market), and register-level compatibility (which would require aspecial
design effort from the manufacturer).
The Artist 10 MC is clearly aimed at
the CADD market. Its two existing
drivers are for the best-selling PC CADD
programs (and its price brings the entire
system into the graphics workstation
range). It is also avery well documented
adapter, although it would be nice to have
asoftware library, especially for setting
the mode. Programmers with large budgets and little concern for PC standard
graphics might like this card.
Both adapters allow VGA to pass
through to the primary display, and both
allow the use of aVGA as a secondary
display. This is asignificant point, since
neither adapter forsakes programs written for the EGA or VGA.
It wouldn't hurt to try running some of
your applications on the adapter to see
whether it feels any faster or will speed
your typical operations. Windows may
move around the screen abit faster, but
how often do you move windows? You
might also find the added resolution
worth the price. With the 8514/A, larger
portions of windows are visible, and full,
readable pages can be displayed; both
could be advantages if you frequently
work with large layouts or spreadsheets.
However, before purchasing a graphics
coprocessor, you should make sure your
software supports the adapter. •
Bradley Dyck Kliewer is the author of
EGA/VGA: A Programmer's Reference
Guide (
New York: McGraw-Hill, 1988)
and owner of DK Micro Consultants, a
microcomputer consulting business. He
can be reached on BIX as "bkliewer."

75 good reasons
to try ASYSTANTGPIR
ASYSTANT GPIB Software hands you
control of your IEEE-488 instruments.

2

No programming required—
be up and running from day one.

3

Now you can store,
plot, reduce, analyze,
compare, archive,
characterize,
and calculate
your data.

to

Pick
create
from automated
amenu
routines that bring
your data from source
to solution—even when
you're not there.

.

•-________ _ .,' dlii.
?ie

ASYSTANT GPIB
supports most IEEE-488
interface boards.*

6

You can generate
hard copy records,
both tables and plots,
with asing,le keystroke.

•Pg .
el a

7

Pull technical support is never
more than aphone call away.

*5

• • e•
• ••
e • • • •

30-day money-back guarantee.
This is only half areason, because we know
you'll find ASYSTANT GPIB indispensable.

•For the IBM PC and IBM PS/2. ASYSTANT GPIB supports over 20 GPIB
interface boards manufactured by:

•

e

*beammagaltiO

• • • e• •le • •
• • • •
• • •
e •
•e •

•;
dvatilbch
u ICS
▪ B&C
• lOtech
• 3BS
s MetraByte
• Capital Equipment Corporation • Nabonal Instruments
•Contec
• Qua lbch
•
iHewlett-Packard
• Scientific Solutions
▪ IBM
• Zia:ech
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4SYST
/
s:orwAsE

TE -0- 41,1tD!..:3(

esa

100 Corporate Woods
Rochester, NY 14623
1-800-348-0033
(or 716-272-0070)

For technical details, call 1-800-348-0033.

C1888 Asyst Software Technologic., Inc

••••••••••••••••

New—Call for free demo disk!
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ASYSTANT is atrademark of Asyat Software
llahnologies, Inc. Other brand and product
names are trademarks or nrgorered trademark.
of their respectar holder:

To understand
its massive
power,

The
ProSpeedTM 386
desktop.

In the past, people who were

But never could they find a

And when you want to take

serious about their computers

computer flexible enough to

it on the road, it's still a

have had a serious dilemma.

give them both.

high-powered computer. The

They could either buy a powerful desktop and give up
any thoughts of portability. Or

Until now. With the ProSpeed
386 from NEC.
As you'd expect from a pow-

laptop unit is not only available in both 40 and 100 MB
hard disks, it's also battery

get a laptop, and forget about

erful 386 desktop, it runs at a

operated and has up to 10

expansion and connectivity

swift 16MHz, has a full seven

MB's of memory. There's even

capabilities.

expansion slots and up to four

a paperwhite monograph

drives. So it can handle

screen with EGA

CC

anything you throw its way.
Compute, and Conunun,cailurs

you have
to take it
apart.

resolutium that provides the

leaves your desk. It contains

readability and graphics

two standard drive bays as well

So if you'd ltke us to continue

capabilitfes of a full-sized

as the capacity for four full-

taking the ProSpeed 386 apart,

CRT.

sized cards. So in a matter of

call NEC Home Electronics

All this and total connectivity capability, too. When
you want to turn it back into

seconds, you're fully integrated back into your office.
No manual reconfiguring. No

a desktop, you merely slide

phone lines to connect. No

the computer into a unique

cable hook ups.

docking station that never

0988 NEC Horn, Elertrnmes ( 0 : A) Inr.

The price isn't a hassle either.

( USA) Inc. at 1-800-FONE-NEC.
Or, if you'd like to dissect it
yourself, call for product literature at 1-800-826-2255.

NEC

"Top Rated Statistics Package"
INFO WORLD, September 19, 1988

Systat. Because other statistics and
graphics packages are not enough.
Systat now offers more statistical graphics than any other PC or
mainframe package. And we still give you less bulk with more statistics.
Statistics

Basic statistics, frequencies, t- tests, post- hoc tests
Multiway crosstabs with log- linear modeling, association

coefficients, PRE statistics, Mantel-Haenszel, asymptotic standard
errors Nonparametric statistics (sign, Runs, Wilcoxon, KruskalWallis, Friedman two-way ANOVA, Mann-Whitney U, KolmogorovSmirnov, Lilliefors, Kendall coefficient of concordance) Pairwise/
listwise missing value correlation, SSCP, covariance, Spearman,
Gamma, Kendall Tau, Euclidean distances, binary similarities Linear,
polynomial, multiple, stepwise, weighted regression with extended
diagnostics Multivariate general linear model includes multi- way
ANOVA. ANOCOVA, MANOVA, repeated measures, canonical
correlation Principal components, factor analysis, rotations,
components scores Multidimensional scaling Multiple and
canonical discriminant analysis. Bayesian classification Cluster
analysis (hierarchical, single, average, complete, median, centroid
linkage, k- means, cases, variables Time series (smoothers,
exponential smoothing, seasonal and nonseasonal ARIMA, ACF,
PACF. CCF. transformations, Fourier analysis Nonlinear estimation
(nonlinear regression, maximum likelihood estimation, and more).

Graphics

Overlay plots Drivers for most graphics devices
Two dimensional: Error Bars Scatterplots Line and Vector Graphs
Vector. Dot, Bubble and Quantile Plots Bar Graphs (single, multiple.
stacked, range) Box plots (single and grouped) Stem- and- leaf
diagrams Linear, quadratic, step, spline, polynomial, LOWESS,
exponential smoothing Confidence Intervals and ellipsoids (any
alpha value) Smooth mathematical functions Rectangular or polar
coordinates Log and power scales ANOVA interaction plots
Histograms (regular, cumulative, fuzzy) Stripe and jitter plots
Gaussian histogram smoothing Scatterplot matrices Voronoi
Tesselations Minimum spanning tree Maps with geographic
projections (U.S. state boundary file included) Chernoff faces Star
plots Fourier plots Pie charts Contour plots on regularly and
irregularly spaced points Control charts and limits Three
dimensional:

Data plots

Smooth function plots

Vector plots

Linear, quadratic, spline. least squares surface smoothing
dimensional type fonts.

Three-

Data Management Import/export Lotus, dBase. and DIF
files Full screen data editor Full screen text editor Unlimited
cases Missing data, arrays, character variables Process
hierarchical, rectangular or triangular files, irregular length records
Character, numeric, and nested sorts Merge and append large files
Unlimited numeric and character variable transformations
Subgroup processing with SELECT and BY Value labels and RECODE
Statements Macro processor with programming language, screen
control, file manipulation, applications generation, and report writing.

SYSTAT
Systat operates on IBM PCs and compatibles, MS-DOS and CP/M
machines, several UNIX minicomputers, and the VAX/Microvax.
Menu/windowed Macintosh version also available. Single copy price
$795 USA and Canada, 1895 Foreign. Site licenses, quantity prices
and training seminars available. No fees for technical support.
Statistics and graphics available separately.
For more information, call 312 864.5670 or write Systat Inc.,
1800 Sherman Avenue, Evanston, IL 60201.
The following are registered trademarks: CP/M of Digital Research. Inc.. IBM PC of IBM.
Inc.. MS-DOS of Microsoft. Inc.. Macintosh of Apple Computer Inc.. UNIX of AT&T and
VAX of Digital Equipment Corporation.
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SOFTWARE REVIEW

I
nteg rAda
An Ada Programming
Support Environment
for the PC

.it

TEXT_10;
TEXT_10
procedare
TEST is
task LEFT is
entry FAINT;
end LEFT;

Karl Nyberg and Jon Udell

\lADA\SPICS\TEXT_IO.ADS
— UNIT NAME
UNIT_DESCRIFTION

I

ntegrAda from AETECH is a PCbased Ada Programming Support
Environment. In adocument entitled
"Stoneman" ( 1980), the Department of Defense outlined its vision of an
APSE. That document calls for atoolset
that supports the complete software life
cycle from design to maintenance. A
compiler and alinker ( binder) are obviously required; additional tools that
"Stoneman"calls for include adatabase,
atext editor (preferably Ada-oriented), a
pretty-printer (a source code reformatter), astatic program analyzer (acrossreferencer), a debugger, and a file administrator.
In comparison, the IntegrAda 4.0
environment features an Ada-oriented
editor that constitutes the interface to a
compiler, abinder, some of the recommended APSE tools, and a tutorial on
Ada programming. The APSE tools include asyntax checker, apretty-printer,
and alibrary browser.
IntegrAda's compiler is licensed from
RR Software, maker of the Janus Ada
compiler. The binder and syntax checker
are also RR products. AETECH packages these tools with its editor to create
an integrated programming environment
that invites comparison with the Borland
language products in that you can compile, bind, and execute an Ma program
without leaving the editor.
IntegrAda will run on any 8086,
80286, or 80386 computer equipped
with ahard disk. It requires afull 640K

1 TEXTJO.ADS

with 10_EXCEFTIONS;
package TEXT_10 is
type FILE_TTFE is limited private;
type FILE_MODE is ( 1N_FILE, OUT_FILE);
type COUNT is range 8 .. INTEGER'LAST;
saltype FOSITIVE_COUNT is COUNT range 1 .. COUMTIAST:
MinIED : constant COUNT := 8;
Mark
Unmark
Sane Mark ALT_FIO-Sane TIIMplate FE-fied ( 1_

bytes of memory and needs all of it—you
can't run memory-resident utilities while
using IntegrAda. The installation program worked smoothly, copying the contents of the eight 5'4-inch floppy disks to
directories that it creates on the hard
disk. It transfers the files into two directory structures located at the root of directory C:. There's no option to locate
these structures in asubdirectory of C: or
on another drive. The installed system
consumes slightly more than 3 megabytes of your hard disk.
Getting Started
You invoke IntegrAda at the DOS command line with the command lada. The
editor prompts for your name and the
name of afile to edit and then loads that
file into abuffer (or presents an empty
buffer if the file is new). The basic editing functions are bound to two sets of
keys. One set of bindings emulates WordPerfect, and the other (following Borland) emulates WordStar. Unlike the

Exit

Borland products, IntegrAda doesn't
provide amechanism for altering the key
bindings; unless you're already aWordPerfect or WordStar user, you'll have
some learning to do.
A menu-driven help facility attached
to F3 documents the basic editing keys
and the keys that invoke tools like the
compiler, syntax checker, and binder.
We loaded TEST.ADA, ademonstration
program, and worked through the process of compiling and running it. Control- F4 runs the syntax checker— a
parser that can find simple mistakes like
missing semicolons and misspelled
keywords much faster than the fullblown compiler can. Each time it finds
an error, it returns control to the editor;
the editor highlights the error, displays
an appropriate message, and puts you at
the right spot to fix it. We ran the syntax
checker afew times to find and fix the
errors intentionally placed in TESTADA, then tried the pretty-printer atcontinued
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IntegrAda 4.0
Type
Ada programming environment
Company
AETECH
380 Stevens Ave., Suite 314
Solana Beach, CA 92075
(619) 755-1277
Format
Eight 360K- byte 51/
4inch floppy disks
Language
Ada
Hardware Needed
IBM PC or compatible with 640K bytes
of memory, afloppy disk drive, and a
hard disk drive
Software Needed
MS-DOS 2.0 or higher
Documentation
200- page IntegrAda manual, 220- page
Ada Language Reference Manual
Price
$495

Next we used Control-F6 to invoke the
compiler. The program compiled with
no difficulty, but we found that the editor/compiler interface has some annoying peculiarities. When the compile finished, the editor told us so but didn't say
whether or not there had been errors. We
had to use Control-L to view the compiler's output and then had to confirm
that TEST.LST was the file we really
wanted to view. The editor then displayed a lengthy report from the compiler. At the end of nearly apage of messages from the various phases of the
compiler, we found what we were looking for: " Compilation Successful." You
can use Control-F5 to locate and fix
errors, but it's frustrating to have to view
the compiler's output to determine
whether or not there are, in fact, errors to
fix.
The binder, attached to Control-F7,
works like the compiler. It too requires
that you view a report to determine
whether binding was successful. We ran
the binder, checked the results, and then
used Control-F9 to run the sample program; it simply echoed some text to the
screen.

Inquiry 1164.

tached to Control-F8.
The pretty- printer supports three
styles: Program Structure, MIL-STD1815A, and First Letter Capitalized.
The Program Structure style uses indentation to show logical structure and vertical lines to match the beginning and end
of case, if, loop, and record statements.
The MIL-STD- 1815A style converts reserved words to lowercase and all userdefined identifiers (e.g., procedure and
function names, variables) to uppercase.
The First Letter Capitalized style, as its
name suggests, capitalizes the first letter
of all reserved words and identifiers.
IntegrAda displays the reformatted text
in aseparate buffer; in the case of the latter two styles, you can replace the original text with the pretty-printed version.
The pretty-printer didn't work properly on TEST. ADA; it got confused by the
task bodies contained in the program and
displayed the wrong logical structure.
AETECH has acknowledged the bug and
promises to fix it in a forthcoming release. We subsequently found that the
pretty-printer does work properly on
most Ada constructs.
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An Ada-Oriented Editor
The editor has three modes: text, Adasensitive, and design. There should be an
indication of the current mode somewhere on the screen, but there isn't. In
text mode the editor works like asimple
text editor—albeit one that doesn't handle lines longer than 80 characters. Adasensitive mode—the default—is the standard mode for Ma programming. In this
mode the editor adjusts its level of indentation in an attempt to show the program
structure. Unfortunately, the results
aren't always what you expect.
Listing 1 shows the beginning of
TEXT2JO.ADS, the specification for
the alternate TEXT_IO package provided by AETECH. Listing 2shows what
happens when you type that text under
control of the IntegrAda editor. The
keyword package indents for no apparent reason. The type declarations indent
properly, but the extra line between the
type and subtype declarations ends the
declarative region prematurely; the subtype declarations, which belong logically
at the same level as the type declarations,
end up flush left. AETECH acknowledged that indentation following awith
isn't correct. The problem with the indentation of the subtype declarations was
the extra line of space; the editor is sensitive only to a single line of previous
context.
A more useful feature of Ada-sensitive

mode is the editor's ability to supply templates for common Ada constructs: packages; all the standard type declarations;
procedures; functions; tasks; and loop,
if, and case statements. These templates
are attached to the Control-Fl and Control-F2 keys. Listing 3shows what happens when you construct the beginning of
TEXTLIO.ADS using templates for the
package specification, the type declarations, and the procedure declaration. For
example, to declare the subtype POSITIVE_COUNT, you select derived
from one of the template menus and supply the name POSITIVE_COUNT. IntegrAda inserts the declaration and positions the cursor in the right spot for
filling in the range constraints. This
method works better than manual text
entry—there's less typing, and program
structure falls naturally into place.
Note that IntegrAda automatically instantiates the appropriate generic I/O
package for integer and enumeration
types that you declare. That might be
useful in some contexts, but in this case
the instantiations aren't needed.
The Ada-oriented mode of the editor
works in conjunction with a tool that
browses through the specifications
(.ADS files) in the library (one or more
directories on your path). Some background: Ada programs are organized
into packages. A package has aspecification, which can include what ANSI C
calls function prototypes, and a body
that implements functions named (exported) in the specification. When you
want to write a call to a procedure or
function exported by some package in
the library, you can review the appropriate specification and capture aportion of
it. Say you need to write acall to GET_
LINE in the TEXT_IO package. You invoke the browser and select TEXT_IO.
The editor splits the screen horizontally
and puts your Ada program in the top
window and TEXT_IO.ADS in the bottom window.
At this point, you're supposed to be
able to use the editor's search function,
bound to F2, to locate GET_LINE's declaration. We found that F2 didn't work in
this context (AETECH acknowledged
the bug and said it will be fixed in a
forthcoming release), but we were able to
locate GET_LINE by scrolling through
the buffer. Once you've found the declaration, you mark its extent, save it to a
temporary file with Alt-F10 (which returns you to your original buffer), then
recall it with Alt-F10. IntegrAda transforms the declaration into acall, names
the formal parameters, supplies TBD
continued

NOW YOU CAN DESIGN JUST
ABOUT ANYTHING...INCLUDING
YOUR OWN CADD SYSTEM!

Anyone can produce acomputer-aided drafting and design
package that sells for thousands
of dollars. But creating one
that's fast, powerful, and affordable takes real ingenuity.
That's exactly what we've
done at Generic Software:" We
sell the most widely used CADD
program in the world for under
$500.

;

I •--.1
I ••••
11--1
•••• • •
••••
• à
•

MAGAZINE

maillarn.lbols Lit wary

ue.,
Holci
CADD
3.0

inbol› Librai

Symbols Library

s,ymboia Library

Symbols I.ibrary

Symbols Library

I
gee
1)cskConvert

Emalffllall»
At
il o4 :te me rli

Dot Plot
Generic
Presentatio

fé••••

[GAF:\ li.mdcr

PC Magazine ranked it
"Editors Choice" in aface off
with 17 low-cost CADD packages. "This product is an outstanding value from every point
of view and is highly recommended." "A paperback
version of AutoCAD", stated
PC Week.
And our CADD programs
are just part of what we offer.
You can start with Generic
CADD Level 17 then advance
to other levels as your needs—
and skills—expand.
And you can use our CADD
add-ons, Utilities, and symbols
libraries to design the CADD
system that fits your needs.
You only pay for the functionality you need, and the
functionality you get has depth.
Critic tested, market
approved. Generic Software
offers price, quality, and support. Match our customer
support against anyone!
•Unconditional 60-day
guarantee on most products
•Unlimited free technical support • Free monthly newspaper
•Regular updates at modest
prices. All adding up to prove
that the only thing generic
about us is the price.
Call us for afree CADDalog'
or for the name of your local
dealer: 1-800-228-3601.
- Generic Software Inc., Level 1and Generic
CADD are trademarks of Generic Software Inc.,
11911 North Creek Parkway South, Bothell, WA
98011. Macintosh is atrademark of Apple Computer Inc.
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ment. Oddly, the IntegrAda manual
makes no mention of RR or its compiler;
the only reference to it appears in acopyright notice at the beginning of all the
compiler's outputs. AETECH seems to
want to hide the identity of the resident
compiler. You'd think it would be proud
of the foundation of its product—particularly since the Janus Ma compiler, originally criticized for implementing only a
subset of Ada, has matured and has recently received good reviews as acredi-

ble, low-cost Ada compiler. At times
AETECH's contortions are almost comical, as when the IntegrAda manual defines .
JRL files (Janus relocatable) as
"IntegrAda compiler relocatable."
You can set compiler/binder switches
from within IntegrAda. One switch governs the use of avirtual disk, in conjunction with VDISK.SYS. Others govern optimization, generation of debugging
code, and the elimination of unused subprograms. You can set the target ma-

i
DscdeeiV
Modem
Bell 103/212A

CCITT V21 V22 V23 V22bis
1200, 2400, 1200/75 bps
Auto-Dial, Auto-Answer
HayesTe Compatible
MNIDTu Error Correction
FCC & PTT Approval

DATATRONICS TECHNOLOGY, INC.
172 Nan- King E. Rd, Sec. 5, Taipei 10572 Taiwan
Phone: (02) 762-3202, 768-6262
Telex: 28440 DTXMODEM
Fax: 886-2-764-0614

U.S.A. Authorized Distributor: Sunhill Inc.
Tel: (800) 544-1361

Hayes is trademark of Hayes Microcomputer Products. Inc

MNP is trademark of Microcom. Inc

chine— it's an 8086 by default, but the
compiler can produce 80186-, 80286-, or
80386-specific code. The compiler can
generate emulator- or coprocessor-based
floating-point code; it's an either/or situation, though, and you can't create asingle executable program that will use the
coprocessor ( if one is present) and emulate otherwise.
A compilation can create three kinds
of object files. In general, package specifications produce two outputs: an . SYM
(symbol) file that transmits information
about the package to other compilation
units and an . SRL (specification relocatable) file that contains the specification's code. Package bodies— which
other compilation units don't refer to directly—produce code only, in the form
of a . JRL file. The compiler derives the
root name for these files from the name
of the package or main subprogram
you're compiling.
DOS, of course, limits the filename to
eight characters, but Ada imposes no
such limitation on the names of Ada entities. The compiler tries to use the first
eight characters of an Ada name but in
case of conflict will use the first five
characters, a dollar sign, and two arbitrary characters. To avoid conflicts, it
would probably be best to limit the length
of Ada names that will map to DOS
filenames.
The binder operates on afile that contains aparameterless main procedure. It
collects all objects named in that unit
and (transitively) all units on which the
main unit depends, then binds them into
an executable program. It doesn't use the
name of the main procedure's file as the
root of the . EXE name that it creates;
rather, it prompts for the name of the
main procedure. Again, Ada doesn't require that you restrict that name to eight
characters, but in practice you probably
should.
The IntegrAda implementation of an
Ada program library is minimal; the nature of it isn't immediately obvious and
isn't spelled out in the manual. The library is simply the collection of . SYM,
.SRL, and . JRL files in the directory C:\
IADA \ COMPILER. The compiler and
binder can access the library because the
tool that invokes IntegrAda sets a DOS
path that includes that directory. That's
slightly odd; normal DOS convention is
to use the path to name directories that
contain programs and to use other environment variables (e.g., lib) to name directories that contain data. To create a
new library, you make adirectory, add it
to the path, and copy compilation results
continued
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All our digitizers come complete with RS232 output format, power supply, two-way
communications, astylus, optional one button and four button cursors, afive function
menu, and are IBM-PC compatible. So no
matter what your size requirements are,
we've got you covered; (at low cost too!).

We'll cover your digitizer needs with twelve
different active areas to choose from. From
the GP-7Grafbar Mark II, ("Flexible, Precise,
and Elegant ...", PC Magazine), all the way
through the 60" x72" GP-8, and of course the
user adjustable active volume, (up to 9 ft.
cube), of the GP-8-3D. And you can digitize on
any work surface.

OEM versions available. Directly supported by
AutoCAD, ProDesign II, Generic CADD, CADVANCE, CADKEY, Easy Digit, etc. Also, compatible with Lotus Measure.
For more information contact:
Skip Cleveland (203) 255-1526
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to it. There's no mechanism for aggregating the contents of alibrary into asingle object. You can, of course, use an
ARC utility to bundle library files for
transport, but IntegrAda itself requires
loose files.
The notion that such a collection of
files constitutes aprogram library takes
getting used to. When we first started
using the system, we recompiled the
package specification for TEXT_IO. We
copied the resulting files to C: \ IADA \
COMPILER— replacing the originals—
then started looking for the library tool.
Of course there wasn't one, and we'd just
succeeded in corrupting our program library. Here's why. Ada enforces compilation dependencies. The package body
(TEXT_IO.ADB) depends on its specification (TEXT_IO.ADS). Since we'd updated the specification, and since the
body depends on it, we'd have needed to
recompile it too, but we couldn't, because IntegrAda provides source code
only for the specifications of library
packages, not for their bodies. So we had
to retrieve the original TEXT_IO library
modules from the installation disk,
where, as it turns out, they're stored in
ARC format. AETECH should at least
write- protect the library modules—
which appear at first glance to be modifiable but in fact aren't—and, more important, the company should document
its concept of aprogram library.
IntegrAda provides the source code for
specifications solely for use by the library browser. It knows about the directory structure in which the . ADS files
are stored and presents anice menu-oriented interface to them in support of the
editor's template-capture facility. Unfortunately, that structure is hard-coded.
You can't modify the directory structure
that the browser accesses to include new
directories with specifications that you
write. It will, however, find specifications in your current working directory, and you can also import specifications from adirectory that you've named
explicitly.
Documentation and On-Line Help
The IntegrAda manual is poorly organized, typographically shoddy, and full
of errors. Concepts critical to an understanding of the product— such as Ada design language, program libraries, and
template-oriented program editing—are
introduced in a roundabout manner or
completely ignored. There is no index.
Reference and tutorial sections appear in
apparently random order. Examples in
tutorial sections don't match what you
actually see on the screen. The term
220
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"Ada Workstation Environment" appears several times, but the manual
never defines what that means. AETECH promises to upgrade the manual
in aforthcoming release, but it has along
way to go to meet minimal expectations.
Particularly annoying is the manual's
failure to deal accurately with the underlying technology licensed from RR Software. Near the end of the manual, asection explains how to use the compiler and
binder in astand-alone manner, but the
documentation of the required switches
is incorrect; we had to call AETECH to

T

he editor's

ability to import
templates is
its strongest asset.

find out how to run the compiler and
binder from the DOS command line.
And when we invoked afunction supposedly bound to Control-F10—which the
IntegrAda manual says will enable you to
edit a . BAT file that automates standalone compilation—nothing happened;
as it turns out, the file (COMP.BAT)
doesn't exist. The section on manual operation of the binder refers to a linker
manual ( presumably RR Software's)
which, again, AETECH has failed to
provide. In another section, there's areference to CORDER, a compilation-order
tool from RR, but AETECH didn't bundle that tool with IntegrAda.
The on-line help is considerably better
than the printed manual. You can find
out about all the program's functions by
poking around in the menu-driven help
facility. There's also atutorial on Ada,
called the Ma Training Environment,
which presents aseries of brief but informative lessons on basic Ada programming concepts. You could easily overlook this tutorial, though; it's not
highlighted in the manual, and we just
stumbled upon it while poking around in
the product.
Ada for the Rest of Us?
IntegrAda aims to do for Ada what the
Borland language products have done for
Pascal, C, and Prolog—namely, provide
an effective integrated programming environment. IntegrAda does implement an

integrated environment, but one that falls
far short of the standard Borland has set.
The editor is not reconfigurable, so
you're stuck with the default key bindings. In Ada-sensitive mode it's often unclear what rules of indentation the editor
is applying. The editor's ability to import templates is its strongest asset, but
here too you tend to get strangely formatted results. The editor/compiler interface is awkward; you shouldn't have to
ask to see the results of acompilation and
then have to confirm the name of the file
that's about to be presented to you. Some
things just don't work—you can't search
for text when browsing a specification,
for example, and the pretty-printer formats task bodies incorrectly.
Despite these flaws, however, the
product can be used to compile, bind,
and execute Ada programs in an environment that shields the user from DOS.
The syntax checker speeds development
significantly. These qualities, in conjunction with a reasonable price and a
useful Ada tutorial, may qualify IntegrAda for use in educational settings,
particularly when students are new to
both Ada and DOS ( although AETECH's main competition in this market
is, ironically, RR Software).
But the product as it stands has serious
limitations. The absence of a compilation-order tool (which the manual frustratingly alludes to but AETECH didn't
license from RR) is one major drawback.
Unlike other languages, Ada requires
that you submit compilation units to the
compiler in an order that reflects their
interdependencies. When an Ada system
grows to any substantial size, it's hard to
keep track of those dependencies. That's
why " Stoneman" recommends ( and
other Ada vendors, including RR, provide) a configuration manager— something like Unix make or the Borland
proj ect feature, but more complex in
that it must both derive alegal compilation order for agroup of units and then
execute ascript that compiles them. The
minimalistic program library is another
big drawback; " Stoneman" calls for a
database more sophisticated than the
DOS file system. Because IntegrAda
doesn't provide these kinds of APSE
tools it's apoor choice for large Ada programming projects. •
Karl Nyberg is founder and president of
Grebyn Corp., an Ada and Unix consulting firm in Vienna, Virginia. You can
reach him on BIX do "editors."
Jon Udell is a technical editor for
BYTE. He can be contacted on BIX as
"judell."
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One of the most important reasons
for buying our new LaserJet IID printer
is on the other side of this page.

The LaserJet IID printer is full
of new ideas for making paperhandling easier and more
, efficient.
An envelope feeder accessory
for one. Instead of having to feed
envelopes manually, our new
printer does it automatically.
You wanted more paper trays.
So the LaserJet IID printer
The latest member of the HP
IaserJet printer family prints on has two of them, each with a
200-sheet capacity Give us more
both sides of the paper. But
fonts, you said. And LaserJet
that's just the icing on the cake.
©1988 Hewlett-Packard Company
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Series II compatibility. Done!
So now you have achoice of
two HP LaserJet printers. Both
with that superb quality for
text and graphics you've come
to expect from Hewlett-Packard.
All good reasons to call 1-80°752-0900, Ext. 297A for the
name of your nearest dealer.
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refXx0 . c11.0 TtemX=0
SH=SYSTEM(6)
Get screen height
SW=SVSTEM(5)
Get screen width
hX=150
wX.400
WINDOW 10„((SW-wX)/2,(SH-11.4)/3)-((SW-wX)/2.w%
tuIieS 'tualog Example'
TEXTHINT 0
MONET() ( WINDOW(2)-WIDTHMItleS» \ 2,20
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PRINT hilel
TEXT FONT 3
DIM rN(4)
SetRect rX( 1),10.30,wX-5,hX-15
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mS.mS."See
TextBoxinformation.
mSrel),0
the manual for more
BUTTON I
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OX.DIALOG(0)
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11.'.6 dt.DIA1.06(0) WEND
WINDOW CLOSE Io

eel! 1

A handy tool for
exploring the Toolbox
and building
Macintosh applications
Namir Clement Shammas

icrosoft has united two popular Macintosh language
products—its BASIC interpreter (version 3.0) and its
BASIC compiler ( 1.0)—to form an integrated environment for programming the
Mac. The result: QuickBASIC for the
Macintosh ($99).
But don't confuse this BASIC with its
IBM PC cousin, QuickBASIC 4.0. The

two BASICs differ in fundamental ways.
Applications written in one dialect aren't
likely to port to the other without extensive recoding. And the Mac version of
QuickBASIC Itested here implements a
less sophisticated dialect of BASIC than
does the PC version.
However, once you've sorted out its
lineage, Macintosh QuickBASIC 1.0
emerges as a fast and flexible tool for
building real Macintosh applications. To
use it, you'll need at least a Mac Plus.
Microsoft provides two versions of the
program. One supports binary arithmetic, and the other supports slower but
more precise binary-coded decimal
(BCD) arithmetic.
Not Created Equal?
There are many implementations of
BASIC. To give you afeel for this one,
I'll enumerate some of its features; check
table 1for afeature-by-feature comparison of the Mac and PC QuickBASICs.
Macintosh QuickBASIC supports

strings, integers, long integers, and both
single- and double-precision reals. It
doesn't support constants, though you
can emulate aconstant with a function
that simply returns the desired value.
You use DIM to dimension an array, or
you can use an array variable that you
haven't explicitly created by simply referring to it—QuickBASIC automatically
allocates 10 elements per dimension.
The OPTION BASE (lowest array index) is 0by default; you can change it to
1. The predefined functions LBOUND
and UBOUND return the lower and
upper boundaries of aspecified dimension of an array.
Branching constructs are single-line
IF, multiline IF (with optional ELSEIF
clauses), and SELECT CASE. With
SELECT CASE, aCASE label can take
an individual constant (e.g., CASE 1), a
range of constants (e.g., CASE 1to 4), or
alist of constants and ranges (e.g., CASE
1to 4, 5, 7to 9). The looping constructs
are FOR...NEXT and WHILE...
WEND.
There are three calling mechanisms:
functions, subroutines you can branch
to, and subroutines you can call. DEF
FN creates aone-line function. The GOSUB... RETURN pair implements the
classic BASIC subroutine—abranch to a
label (or line number).
SUB, END SUB, EXIT SUB, and
CALL implement atrue structured subroutine capability. SUB and END SUB
define the extent of asubprogram. EXIT
SUB effects a return. CALL invokes a
subprogram ( actually, it's optional;
CALL SQUARE(X) and SQUARE X are
equivalent).
QuickBASIC passes arguments by reference, so acalled subprogram can alter
its arguments. You can get call-by-value
by wrapping parentheses around an argument; that transforms the argument into
an expression and forces QuickBASIC to
send the subprogram acopy of it. To protect anumber from an errant SQUARE
continued
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Table 1: A comparison of Macintosh QuickBASIC 1.0 and IBM PC
QuickBASIC 4.0. The IBM PC version of QuickBASIC provides many
advanced features that you won't find in the Macintosh version.

Language feature
Long integers
User-defined structures
Constants
Static/dynamic arrays
Loops
FOR .. NEXT
WHILE . WEND

Macintosh
QuickBASIC

IBM PC
QuickBASIC

Yes
No
No
Yes (compiler)

Yes
Yes
Yes
Yes

Yes
Yes
No
No

Yes
Yes
Yes
Yes

No

Yes

Yes
Yes
No

Yes
Yes
Yes

No
No
Yes
Yes

Yes
Yes
Yes
Yes

DO.. LOOP
DO WHILE .. LOOP
DO UNTIL
Decision making
Multiline IF
SELECT CASE
CASE with expressions
Multiline DEF FN
FUNCTIONs
CALLable SUBs
LBOUND and UBOUND

function, you could write CALL
SQUARE((X)).
QuickBASIC supports sequential and
random-access file I/O. Filenames must
follow the Hierarchical File System
(HFS) naming convention. Predefined
I/O devices include SCRN:, KYBD:,
LPT1:, COM1:, and CLIP: (the Clipboard). The Clipboard is particularly interesting. You can use it to write QuickBASIC programs that export text or
graphics for use by other applications or
that import text or graphics for their own
use.
In QuickBASIC you gain access to external libraries using the LIBRARY
statement. You can use up to eight external libraries at once and CLOSE them
when they're no longer needed. The
manual does a good job of describing
how to create your own libraries in C or
assembly; the distribution package includes sample library material written in
MPW C, Lightspeed C, MPW Pascal,
and assembly language. QuickBASIC
provides acollection of support routines
for developing external libraries; they facilitate, among other things, the communication of arguments between QuickBASIC and your routines.
The QuickBASIC Environment
When you launch QuickBASIC from the
Macintosh desktop, you enter the inter224

BYTE • JANUARY 1989

preter. Its top-level menu contains, in addition to the standard File and Edit selections, Search, Windows, and Run
selections. Two windows appear. The
active window is connected to QuickBASIC's built-in editor; that's where you
write, edit, and debug your program.
The other window—at first inactive—is
the one that receives your program's
output.
You can open athird window by way of
the Windows selection on the menu bar;
it contains acommand line that you can
use to interactively execute single BASIC
statements.
The editor is syntax-oriented—which
here means that it maintains your current
level of indentation within blocks and
displays BASIC keywords in boldface.
When you're editing a program, the
Search menu supports avariety of navigational aids. You use Find and Find
Next to locate atext string. If you're positioned on acall to asubroutine, you can
use Find Definition to locate that subroutine's definition, and Find Insertion
Point to jump back to your original position. Jump To takes you to a specified
line in your file. Finally, you can use Set
Bookmark to mark places in a file that
you can then jump to with Next
Bookmark.
QuickBASIC provides an interesting
form of on-line help. If you're positioned

on a BASIC keyword (a language construct like WHILE, or alibrary routine
like CIRCLE), you can use another selection on the Search menu, Get Info, to
view ashort description of the term. It's
particularly useful as aquick way to find
out the order and types of arguments to
library functions.
However, I'd like to see more information; function prototypes are helpful, but
examples would be awelcome addition.
You can extend the help system with Set
Info, adding one-line descriptions of
your own BASIC subroutines. It's anice
feature, though I'd like to be able to write
longer descriptions.
Once you've written your code, you
can invoke the QuickBASIC interpreter
from the Run menu. If there's an error,
the interpreter and editor conspire to locate it, frame it, and position the text cursor at the right spot to fix it. Otherwise
the program simply runs— slowly, of
course, since QuickBASIC must interpret it—and its output appears in the output window.
The Run menu provides several debugging tools. Run Program does what
I've just described. Step frames and executes a single BASIC statement. If you
toggle Trace All on, the interpreter runs
your program in slow motion, framing
each statement it executes; you can stop
things with Command-Period and toggle
Trace All off again. Finally, you can set
breakpoints. You do this with Breakpoint On/Off on the Run menu; clicking
on it makes aStop icon appear or disappear at the beginning of the current line.
Alternatively, you can drag acopy of the
Stop icon that lives at the bottom of the
edit window to the line at which you want
to break. When execution reaches the
breakpoint, the interpreter sounds an
alert and frames the breakpoint icon.
You can select Continue from the Run
menu to proceed to the next breakpoint.
QuickBASIC doesn't support watch
variables, but you can use the command
window to examine variables. Whenever
the program is quiescent—that is, you've
explicitly stopped it, it's between steps in
single-step mode, or it's halted because
of abreakpoint—you can open the command window (or bring it to the foreground if it's open but not active) and use
BASIC's PRINT statement to print the
value of your variable. Since you're inserting the PRINT statement into the
flow of your program, the output goes to
the same window that your program is
using and can cause aconflict.
But the command window is apowerful tool. From it, you can execute any
continued

The ultimate in sound... The ultimate in savings...

COMPACT
DISCS
FOR THE
RICE-OF

ONE

nothing more to buy ever!
And...take advantage of our
INSTANT HALF-PRICE Bonus Plan!

•tt

^t" •••• .

200583. John Lennon:
Imagine/Soundtrack.
Jealous Guy, Mother,
more. (Capitol)
174328. George Harrison- Cloud Nine. Got
My Mind Set On You.
more ( Dark Horse)
134347. Huey Lewis:
Small World. Latest
good time rockers include Perfect World,
more. ( Chrysalis)
115356. Vivaldi, The 4
Seasons- Trevor Pinflock. ( Archiv DIGITAL)
180187. Bruce Hornsby
& The Range: Scenes
From The Southside. The
Valley Road, more. ( RCA)
100008. Randy Travis:
Old 8x10.Honky Tonk
Moon, Deeper Than The
Holler, more. (WarnerBros )
125179. Tchaikovsky,
1812 Overture; Nutcracker Suite; moreSolti ( London DIGITAL)
163629. Whitesnake.
Still 01 The Night, Give
Me All Your Love, more
(Geffen)

Phil Collins
13USTIEII,

Original Soundtrock

100517

Unlike other clubs, you get 50`)/o-off
Bonus Savings with every CD you buy
0 at regular Club prices, effective with
your first full- price purchase!

SAVE
200596. U2: Rattle &
Hum. Live set includes
IStill Haven't Found
What I'm Looking For.
Des,re. more ( Island)
182522. Dirty Dancing/
Original Soundtrack.
(I've Had) The Time Of
My Lite, more. ( RCA)
200478. Metallica: And
Justice For All. One,
Blackened, title song,
more. ( Elektra)
100603. Kenny G:
Silhouette. We've Saved
The Best For Last. mora.
(Arista)

154633. Steve Winwood: Roll With It.
Don't You Know What
The Night Can Do?,
Holding On etc. (Virgin)

100035. Robert Palmer:
Heavy Nova, Simply
Irresistible, etc
(EMI- Manhattan)

100470. Vangells:
Direct. (
Arista)

120768. 20 Greatest
Love Songs Of The 50s
& 60s. (
Laurie)

153582. Tracy Chapman:
Fast Car, Talkin Bout
A Revolution, Baby Can I
Hold You, etc. ( Elektra)

I-HOROWITZ
'Plays MOZART

154404. Chicago 19.
Don't Wanna Live With
out Your Love, Heart In
Pieces, etc. ( Reprise)
115457. ltzhak Perlman:
French Violin Showpieces: Carmen-Fantasy, Havanaise, more.
(DG DIGITAL)
144578. The Judds:
Greatest Hits, Give
A Little Love, Mama
He's Crazy. etc. RCA
223559. Beach Boys:
Endless Summer.
20 Greatest Hits.
115306. Handel, Water
Music- Trevor Pinnock.
(Archly DIGITAL)
100601. Squeeze:
Classics. Take Me I'm
Yours, Striking Matches,
Tough Love, more. (A&M)
104898. Cream: Disraeli
Gears. Sunshine Of Yo..ff
Love. more. ( Polydor)

50cy

173233. James Galway:
Greatest Itts. (
RCA)

ti:727t°
Sonata
No. !3
•.. .
115436
152854. Whitney
Houston: Whitney.
Didn't We Almost Have It
All, etc (Arista)
150913. Van Halen:
OU812. (
Warner Bros.)
134073. Richard Marx
-Hold On To The
Nights, Endless Summer
Nights, Should've Known
Better, etc. ( EMI)
163579. Segovia Plays
Ponce, Rodrigo &
Torroba (
MCA)

123721. Jimmy Page:
Outrider. (
Geffen)
134321. Led Zeppelin.
Houses 01 The HolyThe Song Remains The
Same, more. ( Atlantic)
105392. Pops In Space
-Boston Pops Williams:
Star Wars, Superman,
more. ( Philips DIGITAL)
173406. Jazz CD Sampler. 15 performances
from Louis Armstrong,
others! ( PolyGram)
123790. James Taylor's
Greatest Hits. Fire And
Rain, Sweet Baby James,
more. ( Warner Bros.)
154537. Carly Simon:
Greatest Hits Live
Anticipation, You're So
Vain, more, ( Arista)
115541. Bach, Brandenburg Concertos 1-3Pinnock. ( Archly
DIGITAL)
172190. Elvis Presley:
18 No. 1Hits ( RCA)

100579. K.T. Galin: This
Woman. Money, title
song, Hey Bobby, etc.
(RCA)

*34267. Mozart, Overtures. Manner ( Angel
DIGITAL)
00591. Steve Miller:
Born To Be Blue, Ya, Ya,
more. (Capitol)
273965. Sting: Nothing
Like The Sun, We'll Be
Together, more ( A&M)

125264. Horowitz In
Moscow- Scarlatti,
Mozart, Rachmaninov,
others. ( DG DIGITAL)

163322. Elton John:
Greatest Hits, Volt
Your Song, Daniel,
others. ( MCA)

124705. Jethro Tull:
Aqualung. ' Chrysalis)
134408. David Sanborn:
Close- Up. Slam, You Are
Everything, Way, etc
'Warner Bras.)
153606. INXS: Kick,
Need You Tonight, New
Sensation, etc. DIGITAL
:Atlantic)

160027. Alabama:
"Live". Love in The First
Degree, There's No Way.
Dixieland Delight, etc.
(RCA)

100352. Diane Schuur:
Talkin"Bout You. Title
song, Funny ( But IStill
Love You), etc. ( GRP)

153621. Beethoven,
Symphony No. 7;
more. Royal Phil.
Previn ( RCA DIGITAL)

104857. Benny Goodman: Sing, Sing, Sing.
Title song, more. IRCA)

BMG Compact Disc Club
PO. Box 91412/Indianapolis,

D

ME THESE 4 CDs (
Indicate by number):
D

D

times a year). Each issue highlights a Featured Selection in your

I
am most interested ir the musical category I 1CI

preferred music category, plus alternate selections. If you d like the

checked choose
hereoo but
from
I
nay
any always
(check feel
onefree
only):
to

Featured Selection, do nothing. It will be sent to you automatically. If
you'd prefer an alternate selection, or none at all, just return the card

I:1 MR.
Ill MRS
L MISS

enclosed with each issue of your magazine by the date specified on
the card. You will have at least 10 days to decide, or you may return
your Featured Selection at our expense. Cancel your membership at

First Name

Initial

EASY LISTENING iinstRin.tai vocal moods)

4 E2
POP/SOFT
E COUNTRY
ROCK
3 ]5
HARD
III CLASSICAL
ROCK

Last Name

City

writing to us.

FREE 10 -DAY TRIAL

( PLEASE PRINT)
Apt.

Address

any time after completing your membership agreement, simply by

r_
riç.r
reN
.

46219

YES, please accept my membership in the BMG Compact Disc

RUSH

You select from hundreds of exciting compact discs described in the
Club's magazine and mailed to you approximately every 3 weeks ( 19

C0688

IN

of 1...with nothing more to buy ever! ( Shipping & handling is added to each shipment.)

HOW THE CLUB OPERATES

BMG Compact Disc Club
6550 E 30th SI., Indianapolis, IN 46219-1194

1

YOUR SAVINGS START HERE
Mall to:

during the next year-after which I
can choose aFREE bonus CD! That's 6for the price

more to buy...ever! ( Shipping & handling added to each shipment.)

now, so complete the coupon and mail it today.

144659. The Best Of
The Spencer Davis
Group. Steve Winwood &
Co. on Gimme Some
Lovin, etc. ( EMI)

ping and handling under the terms of this ad. Ineed buy just 1CD at regular Club prices

bonus. That's 6 compact discs for the price of 1and there's nothing

satisfied, return them with no further obligation. You send no money

154358. Slatkin Conducts Pictures At An
Exhibition, more
(RCA DIGITAL)

Club and send me the four Compact Discs I've indicated here, billing me for just ship-

up to one full year to do it. Then you can choose another CD free as a

Listen to your 4 introductory selections for a full 10 days. If not

114780. Cinderella:
Long Cold Winter. Gypsy Road, Don't Know
What You Got ( Till Its
Gone), etc. ( Mercury)

100516

Vail%
CLUB-%-

selection at regular Club prices ( usually $14.98-$15.98). and take

143293. Glenn Miller
Orchestra: In The
Digital Mood. ( GRP)

170348. Guns ' N'
Roses: Appetite For
Destruction. Welcome
To The Jungle, Its So
Easy, etc. ( Geffen)

244006. Simon & Garfunkel: The Concert In
Central Pane. (
1discI
(Warner Bros.)

COMPACT

Yes, pick any 4 compact discs shown here! You need buy just one

124546. The Moody
Blues: Sur La Mer. I
Know You're Out There
Somewhere, No Lies,
etc. (Threshold)

144313. Classic Rock:
Vol. 1. Elton John:
Bennie & The Jets,
more. (MCA)

134647. J. R. Baker:
Rhapsody In Electric
Blue. Gershwin on
wnthesizer I ( Newport
Classic DIG 1TAL)

'Mr
MIL ele/U.

START NOW WITH 4COMPACT DISCS!

130230. Crosby, Stills,
Nash & Young: So Far
(Greatest Hits). Suite
Judy Blue Eyes. more.
(Atlantic)

164165. Bobby McFerrin: Simple Pleasures,
Don't Worry Be Happy,
All IWant, etc. ( EMI)

State

Zip

Telephone )
Al. Code
1

I

Signature

YATAE

L taxes,

Limited to new members, continental USA only. Current CD Club members not eligible for this offer. One
membership per family. We reserve the right to request additional information or reject any application. Locali
if any, will be added.

DIGITAL AUDIO
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REVIEW
QUICKEtASIC COMES TO THE MAC

default window and menu, process runtime events, ignore breaks, use long addressing, and disable the File Not Found
'
NM
BASIC interpreter and compiler
dialog box. The compiled program appears as a launchable Macintosh apCompany
plication.
Microsoft Corp.
The QuickBASIC compiler supports a
16011 Northeast 36th Way
number of directives (called metacomBox 97017
mands) that enable you to fine-tune the
Redmond, WA 98073
way the compiler works. You embed
(206) 882-8089
these in the source code.
The CHECK metacommand enables
Format
Two 800K-byte 31
/
2inch floppy disks
or disables the checking of array indexes,
file numbers, arguments to the functions
Language
ASCO and CHR$(), arguments to cerAssembly
tain Macintosh Toolbox functions, and
the arguments to the LBOUND() and
Hardware Needed
UBOUND() functions. IGNORE supMac Plus, SE, il, or Ilx with one 800Kports conditional compilation of certain
byte disk drive; hard disk drive
code portions.
recommended
INCLUDE permits you to include adSoftware Needed
ditional source code from other files.
System 4.1 or higher; Finder 5.5 or
QuickBASIC doesn't support nested
higher
INCLUDEs.
The LONG metacommand instructs
Documentation
the compiler to generate long (32-bit) ad570- page manual
dresses; you won't need to do that unless
your program gets very large. PAGE inPrice
serts apage break into the listing file.
$99
Because Quickl3ASIC's compiler and
Inquiry 1200.
interpreter originated as separate products, there are some significant differences between the two. For example, the
interpreter doesn't support static arrays,
though the compiler does. The interpretBASIC statement—not just PRINT. You
er permits subroutines anywhere in the
program's text, but the compiler requires
can therefore open another window—one
that all subroutines appear either before
that doesn't occlude the output winor after the main program. The compiler
dow—and print your output there.
supports recursion, but the interpreter
QuickBASIC doesn't update the outdoesn't.
put window the way typical Mac applicaThe differences aren't crippling, but
tions should. For example, while runthey do weaken the appeal of QuickBAning awindow-drag demo, Ireduced the
SIC as a fully integrated development
size of the output window to aminimum
and then expanded it. Iended up with a system that lets you prototype in an interpretive mode and then seamlessly switch
blank window, even though the program
was still running. Actions that bring up a to compiled mode.
dialog box on top of the output window
Accessing the Macintosh Toolbox
have the same effect.
QuickBASIC supports Macintosh-style
programming in two ways. A number of
Compiler versus Interpreter
the Toolbox routines are implemented as
Compiling aQuickBASIC program is an
QuickBASIC functions and commands.
easy one-step process. The Run selection
Those that aren't are accessible by way of
in the main menu offers three compiler
the TOOLBOX statement—adirect gateselections. The first, Options, lets you
way from QuickBASIC to the Macintosh
set compilation switches and run-time
ROM routines.
options. Among the compile options are
All the essential event-handling routhose that include the run-time code (and
tines are directly accessible as Quickcreate stand-alone applications), make
BASIC functions and statements. These
all arrays static, generate 68020 code,
include BUTTON, MENU, MOUSE,
generate calls to the 68881 coprocessor
DIALOG, and WINDOW. For example,
library, create aprogram list file, create
the BUTTON function returns the state
an error list file, and produce asymbol
of aspecified button; the BUTTON statetable.
ment can display abutton at aspecific loRun-time options enable you to use the
Macintosh QuickBASIC 1.0
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cation and with a particular message.
Buttons, like files, have numbers that act
as handles. The BUTTON CLOSE statement enables you to close all the buttons
or aspecific one. You monitor the user's
interaction with buttons with the DIALOG function. Menu interaction works
in a similar way. The MENU function
returns information about a menu; the
MENU statement performs menu-related actions.
The manual outlines two techniques
for building aMacintosh-style interface.
The first relies on event trapping. For example, you can enable the trapping of
menu events with the MENU ON statement. That works in conjunction with the
ON MENU GOSUB construct, which
you use to build a menu-event handler
that evaluates the event and dispatches to
an appropriate subroutine.
The second method relies on polling—
that is, instead of relying on the system to
trap events, you poll for them yourself.
Multiple concurrent event traps can
cause subtle bugs; in these situations,
polling may be preferable.
The event-oriented QuickBASIC constructs work well, but to use them you
have to learn a set of nonmnemonic
codes. For example, the MOUSE function takes asingle integer argument specifying the kind of mouse-related information you need. MOUSE(0) returns a
status indicator (itself an integer that you
need to decode), MOUSE(1) returns the
current xcoordinate, and so on.
The same situation applies to the BUTTON, MENU, DIALOG, and WINDOW constructs. I'd much prefer to see
descriptive names (for example, mouseDown) rather than the integer codes that
QuickBASIC uses.
One of QuickBASIC's nicest features
is the TOOLBOX statement. It takes the
trap number of a Toolbox routine, its
calling convention (register- or stackbased), and the routine's arguments, and
executes the routine. This works especially well in the command window: You
can interactively experiment with the
Toolbox and very quickly get afeel for its
capabilities.
How Quick Is QuickBASIC?
Iran aseries of benchmark tests on my
Mac Plus; the machine has 1megabyte of
memory, a20-megabyte hard disk, and
internal and external 31
/2
inch floppy
disk drives. QuickBASIC ran from the
hard disk. Idisabled all forms of checking and made all arrays static.
Table 2 shows the benchmark results
for the binary and decimal interpreters.
continued

el*Fiee easy
ways to boost
your BASIC
PROBAS.

PRO REF,

Professional Basic
Programming Library

On- Line Help
For PROBAS

Announcing PaoBAs Version 3.0, now with
over 335 assembly routines to really kick
QuickBASIC and BASCOM into high gear.
BYTE magazine calls PROBAS a " Supercharger for QuickBASIC". Thousands of
programmers rely on PROBAS to make their
life easier and to enhance their programs
with features like:

provides pop-up help for the
routines in PROBAS and is an extension of
the QuickBASIC programming environment.
Find help on any routine with a few keystrokes or mouse clicks. Pop-up an ASCII
chart, calculator, scan code module, box
diagram, your own help information or
almost any DOS program via a hot- key.
Just $50.00!

The TocruKrr is a collection of assembly
and BASIC modules that use the PaoBas
library to save you even more hours of grunt
work. Why spend hundreds of hours reinventing the wheel when you can just plug
in Toot.Krr modules like:

PROSCREENTM

The Tocii.Krr also includes clock, calendar,
windowing, BCD math routines and much
more, complete with BASIC source code
and acomprehensive manual. The PnoBas
TootArr adds capabilities and helps conserve your most valuable asset of all—time!
Requires PRoBAs. Just $99.00!

•
•
•
•
•
•

An 800- page 3- part manual
Full- featured windowing
Screen snapshots (Text & Graphics)
String, array, and pointer sorts
Lightning- fast file I/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 windowing 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 megabytes in extended or expanded memory.
Tired of using a kludgy SHELL to DIR to
read adirectory or archive files? Scan subdirectories 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 locking and error handling so that you can even
use them in subprograms. You'll never want
to use BASIC's file I/O again! Sort data with
lightning fast array and pointer sorts.
Search files or arrays at assembly speeds.
PROBAS also has over 200 other essential
services including handy string, date, time,
directory and array manipulation, string,
screen and data compression, full mouse
support, valuable equipment and input
routines and faster replacements for most
BASIC commands.
Whether you are a professional or anovice,
PRoBAs will boost your BASIC in ways you
never dreamt possible. PROBAS allows professionals to save time and work and lets
novices write professional-quality programs
quickly and easily. After all, how much is
a few hundred hours of your time really
worth?
For all versions of QuickBASIC and
BASCOM including BASCOM 6.0 for OS/2.
Just $ 135.00!

PROREF

Professional Screen
Management System

•
•
•
•
•
•

Menu Generators
Fast B- tree indexing
Mini- editor with word-wrap
Patch . EXE files
Protected storage areas
Julian date routines

PROSCREEN is a full- featured screen generator/editor that will save you more design.
and coding time than you ever thought
possible. PROSCREEN treats screens like a
word processor treats text to provide complete control over characters, colors, and
PROBASTm
placement. Design input screens with up to
130 fields and 19 pre- defined and 2 userdefined masks. Use PROBAS or the included BASIC/Assembler subroutines to access
The PROBAS TELECOMM ToolArr is a colthe screens. No kludgy code generators
lection of high-level communications
here! Comes with subroutine source, extenmodules that you plug into your code to prosive on-line help, and a 285 page manual.
vide popular file transfer protocols, terminal
Just $99.00!
emulations, login scripts and baud rates up
to 115,200 baud. You get:

TELE COMM T
OOL KIT

PROMATHTm
PROMATH is a collection of over 150 highlevel routines that provide mathematical
functions and operations for programmers
who often work in mathematics, science,
or engineering. Complex variables, real and
complex matrices, real and complex trigonometric and hyperbolic functions and their
inverses, solution of linear equations, integration, differential equations, Fast
Fourier transforms and many other useful
routines are provided.

For years Fortran has been the language of
choice for scientific and engineering applications, but it lacks many of the useful
features of QuickBASIC. PROMATH contains most of the Fortran mathematical and
numeric functions and allows you to easily
translate Fortran code to BASIC or write
new programs in BASIC while retaining Fortran's numerical prowess.
The PRoMATR manual is over 200 pages
and provides a complete description of
each routine, including any algorithm and
the mathematical formula the routine uses,
shown in standard notation. For QuickBASIC 4 and BASCOM 6only. Just $99.00!
Circle 122 on Reader Service Card

•
•
•
•
•
•

Xmodem/Modem7/Xmodem-1 k
Ymodem (single and batch)
CRC- 16 and Checksum
VT52, VT100, ANSI BBS etc.
Auto Dialer & data base
Documented BASIC source

Why use clumsy SHELLs to complex
terminal programs when you can plug
just the communications routines you
need into your code? Implement just
the features and commands you want.
Requires PROBAS. Just $ 75.00!
Our thirty day, money- back guarantee assures
you the highest quality and our technical support staff is always ready to help. Try our BBS
at (301) 953-7738 or give us a call at:

HAMMERLY
COMPUTER SERVICES, INC
8008 SANDY SPRING ROAD • LAUREL, MD 20707

INTERNATIONAL CALLS: ( 301) 953-2191

(800) 343-7484

FAX 4 301-725-8147
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, AMC, C.O.D. ( US Only) checks and ap roved
POs accepted. Trademarks Peo as, PnoRrs, P
PROMATH:
Hammerly Computer Services, Inc. QuickBASIC, BASCOM: Microsoft Corp,
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The table contains only the run times and
the ratios between the binary and decimal versions.
The results show—as you'd expect—
that the decimal version runs slower than
the binary version on tests that involve
floating-point calculations. The ratio of
the two varies from 1.39 to 3.05 with no
math function calls, and from 3.50 to
14.67 with math function calls. So if you
need to use the decimal version and the
math functions, you'll probably want a

coprocessor. On the other benchmarks,
the binary and decimal versions peg
about equal.
The results for the binary and decimal
compilers appear in table 3. The compilers produce files of equal sizes
(rounded to the nearest kilobyte) and
take about the same time to compile. As
with the interpreters, the math tests are
about four times slower when done decimally; other tests come out roughly
equal.

Table 2: Benchmark results for the QuickBASIC binary and decimal
interpreters. Math and floating-point operations are slower in the decimal
version; other operations are about the same.

Test

Binary version
run time
(seconds)

Iterations

Decimal version
run time
(seconds)

Decimal/binary
ratio

Float

21

64

3.05

Inv. matrix

38

53

1.39

44

14.67

49

4.45

Math
SOR

1

3

LOG

11

EXP

7

32

4.57

ATN

8

36

4.50

SIN

6

21

3.50

Write

15

16

1.07

Read

13

14

1.08

Sieve

1

61

60

098

Sort

1

151

141

0.93

40

40

1.00

String

1000

QuickBASIC 1.0 for the Macintosh
unites the Microsoft BASIC interpreter
and compiler into asingle integrated environment. It's afirst release, and there
are some problems that I'd like to see
Microsoft fix—notably, the differences
between the interpreter and the compiler,
the sparse information in the on-line
help, the non-mnemonic event codes,
and the failure to update the output
window.
More generally, I'd like to see Macintosh QuickBASIC support the more
advanced language constructs that
QuickBASIC 4.0 for the PC provides—
constants, user-defined structure types,
the DO... LOOP construct, multiline
functions, and modules.
The QuickBASIC environment will be
especially useful to beginning Macintosh programmers. The many program
examples included with the distribution
disks are very good; you can use them to
learn alot about BASIC and about how to
build Macintosh applications. QuickBASIC's ability to use external libraries
developed in other languages makes it
suitable for rapid prototyping. Irecommend the product and look forward to future improvements.
Editor's note: Benchmark listings are
available in a variety of formats. See
page 3for details.
Namir Clemment Shammas is afreelance
writer living in Glen Allen, Virginia. He
can be reached on BIX as "nshammas."

Table 3: Benchmark results for the QuickBASIC binary and decimal compilers. Raw times are much faster than with the
interpreters. The decimal/binary ratio is comparable.
Decimal

Binary

Test

Source
Compiled
Compile
Run
Complied
Compile
Run
file
file
time
time
file
time
time
(K bytes) ( K bytes) (seconds) (seconds) (K bytes) (seconds) (seconds)

Decimal/
binary
ratio

Float

2

46

13

4

46

12

32

8.00

Inv. matrix

2

47

11

5

47

13

18

3.60

Math ( 10 iterations)

3

49

14

49

14

SOR

36

178

4.94

LOG

65

330

5.08

EXP

55

230

4.18

ATN

65

250

3.85

SIN

42

210

5.00

Write

2

46

12

15

46

11

16

1.07

Read

2

46

11

18

46

13

19

1.06

Sieve ( 10 iterations)

2

46

14

46

12

19

47

12

18

0.95

16

46

13

16

1.00

Sort ( 10 iterations)

3

47

13

String ( 1000 iterations)

2

46

12

228

BYTE • JANUARY 1989

8

8

1.00

We'll take your stats
and male you the
most valuable player
in your league.
CAREER HIGHLIGHTS
1983

Proposed remap of soles territories
SPSS analysis of
Increasedeco nomic and consumer
based on
in
2y
ears.
trends.
new-customer revenues 38%
1985

Used SPSS data entry/tabulation
administe remployee
benef system to
its m efficientl y.
Elimi nated out
ore
side costs of more than $ 75,000.
Identi fied

1986

current custom
ad ded services increasing
ers likely t
o need
more than 20% .
average billing sb
y
1988

Rewarded
and
bonus. with special corporate

Data analysis software
from SPSS • gives your PC
awinning advantage.
It doesn't matter which field you play hardball
in.The right combination of equipment and
ability can make you ahero.
You get that ability with SPSS/PC+"
the best-selling data analysis software from
SPSS. It's designed for the IBM PC/XT,"
PC/AT7 PS/2' and compatibles. And with it
you'll turn raw data into real facts, for sound
business decisions.
SPSS/PC+ features abase package of
numerous statistical procedures. Plus some

powerful options for data entry advanced
statistics, forecasting, graphics, mapping
and much more. So you can scrutnize and
manipulate your data in countless ways.
SPSS/PC+ also provides aseamless
interface with other popular PC software
such as dBase and 1-2-3," to give you
complete command of your data. For market
research, sales analysis, quality control
and much more.
Yet, SPSS/PC+ is designed for ease-ofuse. It features amenuing and help system,
as well as an on-line statistical glossary that
helps you interpret results as you go.
And you'll always have training, support,

reCogrution

and ongoing upgrades from SPSS. The
team that's supplied statistical software to
over 1million users since 1968.
For more details on how SPSS/PC+
can help you get the most out of your micro,
give us acall at

1-312-329-3315.
We'll show you how to really stand out
in your field.

SPSS inc.
Best in the final analysis.

444 North Michigan Avenue • Chicago, Illinois 60611

SPSS is aregistered trademark of SPSS Inc. SPSS/PC-i- is atrademark of SPSS Inc. IBM PC/XT , PC/AT and PS/2 are tracemarks of International Business Machines Corporation dBase is atrademark
of Ashton-Tate. 1-2-3 is atrademark of Lotus Development Corporation.

Circle 252 on Reader Service Card
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PRESENTING
AMERICNS
HOTTEST NEW
COMMIE JETS.

FIVESTAR'S fleet of powerful business computers have really taken off in the last three years.
That's because they're built for corporations that want
to get where they're going in ahurry.
We build afull line of high-powered performers that not only provide total PC compatibility
and advanced business capabilities, but also offer
American-made ingenuity, quality and value.
In fact, when you really compare, you'll
find that FIVESTAR Computers leave the competition
far behind.
FIVESTAR 286's.
The performance to fly through
heavy workloads.
FIVESTAR 286's provide the features and
performance aggressive companies need to reach
higher corporate goals. In fact, they're designed to run
future as.well as current operating systems.
The 286/10 is powered by an Intel 80286
microprocessor that operates at afast 10 MHz, with
zero wait states. With 640KB memory and 1.2MB
floppy disk drive, you'll soar through today's popular
business applications. Serial, parallel and game ports,
and an enhanced 101-key keyboard, provide in-flight
convenience.
230
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The 286/14 is also powered by an Intel
80286 CPU, but operates at 14 MHz (with zero wait
states) for even faster performance. It, too, comes
equipped with 1024KB memory, 1.2MB floppy disk
drive, serial/parallel/game ports and a101-key keyboard. No doubt about it — it's ahot machine and a
dream to fly!
FIVESTAR 386's.
Don't forget to fasten your seat belt.
The incredible speed and power of
FIVESTAR 386's have made them aleading choice of
corporations across America for multitasking and
sophisticated applications, including CAD. In fact,
there's so much performance and value built into our
386's, it can take your breath away.
The 386/16 is fast. Very fast. That's
because it features an Intel 80386 CPU operating at
16 MHz, with zero wait states.
And its 1024KB memory
Prices:
and 1.2MB floppy disk drive
The 286/10 will keep you airborne for long
from $ 1099.
distances. Serial/parallel/
The 286/14 game ports and asmooth
from $ 1499.
performing 101-key keyboard
are standard equipment.
1301009

The 386/20. It's made for those who want
to fly to the outer limits. With an Intel 80386 microprocessor operating at 20 MHz (with zero wait states)
it'll move through the most complex applications
with astounding ease. And you won't have to worry
about running low on memory either. It not only
features 1024KB of RAM and a1.2MB floppy disk
drive, it also has a64KB cache memory. Naturally,
it comes equipped with serial/parallel/game ports
and a101-key keyboard, too.
Customize your FIVESTAR
to meet your own specifications.
All FIVESTAR 286 and 386 Computers are
available with hard drives, from 20 to 320 MB, as well
as achoice of monochrome, EGA, VGA or super-high
resolution paper-white monitors. Whatever the
requirement, FIVESTAR can meet it.

Prices:
The 386/16 from $ 1999.
The 386/20 from $ 2999.
\I

tu

md

Unmatched reliability.
Unbeatable ground
support.
Because every
FIVESTAR Computer is tested
and certified to meet the
highest standards of quality,
you can count on years of

specifications are subject to change without notice.

reliable performance.
Once you've purchased your FIVESTAR
computer, you'll get all the support you'll need. Just
call our highly-trained service department toll-free.
Most difficulties can be resolved within minutes.
For companies with critical applications, a
comprehensive on-site service contract is available for
just $99.1n most cases, service calls are made within
24 hours.
Order by phone today.
And move your company to higher
levels of performance.
To order aFIVESTAR 286 or 386 Computer,
or for more information about our full line of highpowered computers, call us TOLL FREE. We'll have your
hot new corporate jet parked in your hanger in no time!

1-800-752-5555

FIVESTAR
Circle 104 on Reader Service Card

COMPUTERS

America's hottest new corporate jets.
FIVESTAR and Intx4 are registered trademarks.

FLEXSCAN 9070S, PC Hi-Res
That Looks Like a Million.
The FLEXSCAN 9070 Multiple Scan
monitor is of course compatible with
other multi- scans, but includes
improvements that will give you the
professional edge which is the mark
of a good investment.
You can extend your multi- scan range
from 20kHz to 50kHz in practical terms.
This means that, at the 48-50 kHz
range, you can make use of PC
CAD/CAE capabilities at a resolution
of up to 1024 dots X 768 lines.
The FLEXSCAN 9070 takes advantage
of non- interlace high resolution signal
as high as 1024 X 768 to provide you
with a flicker free display at much
brightness. You can also use the
9070 with IBM PS/2 or VGA
compatible boards at a high resolution
mode like 800

600 and 1024 x768

(non- interlace).
The FLEXSCAN 9070 provides a
16- inch screen, large enough for

1024 dots X 768 lines Graphics ( Non- interlace)
AutoCAD

CAD/CAE and 3-D projections, yet
small enough to fit comfortably into
your home work space.

Also, for your convenience, all
controls and switches, including the
alternate video input, are located

FLEXSCAN"
MODEL

within easy reach on the front panel.
The FLEXSCAN 9070 is compatible
with a wide range of IBM, Apple, and
other products, allow you to use

9070S

• IBM VGA(PS/2), 8514/A, PGC, EGA
compatible and CAD/CAE use.
•Apple Mac. II and SuperMac Spectrum
compatible

all of today's popular programs--- at

•Max. 1280 dots X 800 lines high resolution

a resolution that looks like a million.

•1024 dots X 768 lines display on
Non- Interlace signal delivers flicker- free
high -res graphics
•20kHz to 50kHz horizontal scan automatic
adjustment. 50Hz to 80Ftz vertical scan
automatic adjustment
•16 inch, 0.31mm dot pitch and newly
developed XF(Extended Field) Gun to
obtain both brightness and sharp focus.
•Front mounted controls including the input
signal select switch between 2 video input.
•Selecting white or Amber displays colored
application in shades of gray or amber
•Tilt- Swivel stand standasd

NANAOR
NANAO USA CORPORATION
23510 TELO AVE , SUITE 5 TORRANCE, CA 90505
PHONE ( 213) 325-5202 FAX ( 213) 530-1679
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APPLICATION REVIEW

Opus I
icons to stored information. Opus Iis an
alloy of graphics and database features
that bears acertain similarity to HyperCard. The brass tacks of information are
still stored in records and fields, but that
same information is linked to, and available from, agraphical display.

A duet for graphics
and data
Phillip Robinson

A Window on Installation
Opus Irequires an IBM PC, PS/2, or
compatible; at least 512K bytes of RAM
(the main program file is just 256K bytes
long); EGA, Hercules, or compatible
graphics; acolor or monochrome monitor; and DOS 3.x.
Installing Opus Iis abreeze, particularly if you already have Windows on
your hard disk. Just copy the files from a
single 1.2-megabyte floppy disk, and
you're ready to run. If you need a360Kbyte or 720K-byte 31
/2
inch floppy disk,
Roykore offers atoll-free number to call
for quick delivery.
If you don't already own Windows,
Opus comes prepared with its own runtime version of the graphical environnthe database world, dBASE and its
typed text commands still rule. But
ment. With that, you'll be able to run
more databases on the Mac and PC
Opus under Windows but won't be able to
are offering to store graphics inforrun any other Windows applications. I
mation along with more conventional
used Windows/386 running on a PC's
Limited 386. Through Windows 2.0 or
dates, dollars, and text strings.
Opus Iis agraphics-oriented database
Windows/386, incidentally, Opus Ican
management program that runs under
take advantage of the Lotus/Intel/MicroMicrosoft Windows. This $395 " hypersoft Expanded Memory Specification
(LIM/EMS) 4.0. SYS files for the Intel,
drawing" program, as Roykore Software
AST, and IBM expanded- memory
describes it, lets you create and manipulate adatabase using agraphical display.
boards are included.
Although Roykore does not position
Using Windows without amouse can
Opus Ias aDOS version of HyperCard,
be slow and inefficient. Iused aMouse
the similarities are immediately apparSystems optical mouse for this review.
ent. The differences soon show when you
However, amouse is not essential. The
dig into the program and its accompanyOpus Idocumentation has descriptions
for using all commands with either the
ing manual.
To gain some insight into what Opus I mouse or the keyboard.
does on the PC, you have to look at HyThis review covers version 2.04 of
perCard on the Mac. HyperCard isn't
Opus I; version 1.0 was released back in
really acomplete database program, but
May 1987. Version 2.0 was redesigned
it offers agraphics-based front end and a with Windows/386 and the Presentation
scripting language for anyone who wants
Manager in mind and offers more cornto link graphical pictures, buttons, and
continued
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•Opus I
vendon 2.04
Type
Hyperdrawing program combining
simple database with drawing program,
allowing direct links between graphical
displays and stored data
Company
Roykore Software, Inc.
749 Brunswick St.
San Francisco, CA 94112
(415) 333-7833
Format
Three 1.2- megabyte 51
4 /
inch floppy
disks
Language
Microsoft C
Hardware Needed
Requires IBM PC, PS/2, or compatible
with at least 512K bytes of RAM; one
floppy disk drive and one hard disk
drive; EGA, Hercules, or compatible
graphics; amonochrome or color
monitor; and DOS 3.0 or higher
Software Needed
Runs under Windows 2.0 or
Windows/386 (comes with run-time
version of Windows 2.0)
Documentation
80- page tutorial; 190- page user and
reference guide; 65-page guide to
Windows
Price
$395; $40 upgrade from version 1.0
Inquiry 1199.

mands for linking drawings and files
together.
Tutorials and Examples
There are two tutorials to choose from in
the manual. First is amouse-based lesson, and that's the one Isuggest you use
if you can. The second tutorial covers exactly the same ground but from the point
of view of akeyboard-only user. Both illustrate the groundwork of Opus by postulating a simple real estate database
containing information on houses, owners, prices, sales status, and the like.
The sample database and graphics
files for this tutorial are on the Opus
disk, along with some other example
files. In each example, the first view you
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see upon opening the file is agraphical
drawing with some typical Windows
menus across the top. The drawing can
be viewed at anything from '4 to 8times
the actual size; you choose the size (in
inches or centimeters) on aView menu.
Opus Ican create drawings of up to 42
by 42 cm. If you experiment with the
drawing by pointing the mouse cursor at
graphical elements and then clicking the
left mouse button, you'll see that some
(but not necessarily all) of the objects are
"assigned to arecord." That note is written just under the Windows menus.
Along with it is the number of the assigned record.
In the case of the housing development
example, you'll see unpretentious pictures of 17 separate houses, a tennis
court, and aswimming pool, all laid out
on aset of streets. Each house has an assigned record number. The swimming
pool and the tennis court do not. If you
double-click on any house, the graphical
display disappears and you see a form
containing information about that house:
ID number, owner, cost, date of sale,
sold status, market value, and interest
rate. You can then use the LastView
menu to pop back to the graphical Drawing Display (this command always returns you to the previous view), or you
can use the View menu to move to the
Drawing or Table displays.
The Table contains all the information
about all the records laid out in columns
and rows. With Form Display, you can
also inspect the previous or next form
(arranged by ID number), edit the information on the form, print the form, and
save any changes you make.
The other examples that come with
Opus I, by the way, display information
about house sites within California,
states within the U.S., and the various
levels of a company's accounts payable
procedures chart.
Seeing, Importing, and
Exporting Data
The Table Display is also ripe for any
modifications you want to make in the
data within afile. You can put Windows'
Cut, Copy, and Paste functions to work
or use aDelete Record command from
Opus itself. There's also an Undo command to correct any mistakes you might
make.
Besides the typical Save and Save As
commands, Opus Ialso boasts aReturn
To command (for switching back to the
previous file), aLock command (to use
your own chosen password to protect a
file from any changes), and apair of Import/Export commands. The Import/Ex-

port options let you read or write DIF or
delimited files and even offer the flexibility of excluding calculated fields from
the export. Iwas able to move files back
and forth from PC Excel to Opus Iusing
these commands.
You can read data into an existing file
or create anew file. The Design menu offers separate avenues to creating aDrawing, aForm, aReport, aMailing Label,
or aField.
For Fields, Opus Ipresents a dialog
box where you choose aField label and
type either text, number, date, or picture. There are three format options for a
date field; six format options for anumber field (general, currency, business,
scientific, percent, and integer); center,
left, or right alignment for any field; and
cropping or scaling for apicture field.
Calculated fields are easily cobbled
from adialog box that has an editing line
for the formula, a scrolling window to
select from current field names as formula elements, and a set of arithmetic
commands and numerals for making operators. These formulas may contain
parentheses.
The Labels option lets you select
which field information to enter into
which standard line of amailing address.
The Form design consists of taking
fields, setting their length (or the number
of characters they can hold), and placing
them where you want them on the Form
Display or tucking them into the hidden
part of the form where they won't show
during regular processing.
All these design tools are easy to use
without much reference to the manual.
Opus Ialso comes with indexed but noncontext-sensitive on-line help for all its
commands. This help includes references to the pages in the manual if you
need further help.
Creating a form and then entering
data, either by typing it in or by importing it from some other file, results in a
database that can then be searched,
sorted, and reported on. Opus Ican hold
amaximum of 10,000 records per drawing file, 100 fields per drawing file,
1023 characters per text field, 15 decimal places per number field, and 40
characters per field label.
Iwas disappointed that the error
checking on data entry was not very sophisticated. Mistakes such as 4/35/89 are
barred, but entering 2/29/89 in a date
field prompts no worry at all from Opus.
Designing Reports and Graphics
Designing reports consists of selecting a
title, the fields to be printed, statistical
continued

"I brought the excitement
back to project scheduling with a
product that really works for you:'
ROGER MEADE, PRESIDENT, SCITOR CORPORATION

Project Scheduler 4.
The difference is
graphically clear:

"Project Scheduler 4
is the first PC-based pack"Software products claimage that integrates highing to be # 1in project
resolution graphics with
management aren't living
all the management tools
up to their boasts. They
you need. You understand
have evolved by tacking
more because you see
new power features onto
more on the screen. At
outdated versions at the
last, PERT and Gantt
expense of speed and
charts make sense. And
usability. Their basic reresponsibilities, deadlines,
ports continue to be conand resource bottlenecks
fusing and unreadable.
are all spotted at aglance.
"I challenged my devel"You see more on paper,
opment team to reverse
too. Project Scheduler 4
this trend and build a
gives you beautiful,
totally new product with
graphic reports that don't
unmatched speed, power, require tedious cut-andand ease-of-use. They
paste assembly. They're
met this challenge with
instantly understandable.
Project Scheduler 4.
Not to mention simple to

generate for impressive
presentations.
"Because scheduling
is primarily avisual process, Project Scheduler 4
uses an intuitive, graphic
interface that gives you
aclear view of the big
picture. Gone are hardto-remember commands
and keystroke sequences.
Here is the future of advanced productivity tools.
'A project scheduler
should help you manage
your time, not waste it.
Project Scheduler 4is fast.
In fact, it's much faster
than most character-

based systems. Its tremendous power is provided
with ease and elegance.
In other words, it's aproject scheduler that really
works for you:'
When your time is on
the line, you should be
using Project Scheduler 4.
For more information and
afree brochure, call 415
570-7700 or write us at
250 Lincoln Centre Drive,
Foster City, CA 94404.

Scitor
Corporation
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values to calculate and print (total, average, minimum, and maximum), headings, and asingle line each for aheader
and afooter. Reports can be saved to disk
for reuse.
Designing adrawing takes you to an
entirely new set of menus, really asecond program that is tightly linked to the
file manager of Opus I. You can use the
drawing program to change avariety of
foreground and background colors, text
sizes (from 6to 72 points), styles (seven,
including bold, underlined, and so on),
and fonts.
There is amenu of fill patterns, another of line styles, and aTool menu with
ellipse, pie, polygon, rectangle, line,
curve, and freehand commands.
You can also choose to plant asymbol
on the display, selecting it from aseparate menu of 12 symbol names (e.g.,
main, airplane, start, PC, car, desk, and
arrow) and then positioning it on the
screen. Symbols can be renamed or replaced. If you replace a symbol in the
symbol set, all the instances of that symbol on the screen will also change.
Once an object is on the display, you
can select, move, cut and paste, or re-

and return to the standard database
shape it (for some types of objects). You
can also rotate it, group it with other obDrawing display (not the Drawing Dejects, dissolve the groups, or position the
sign display), clicking on the object
object in front of or behind overlapping
brings up the information from the asobjects. You can draw with agrid and
signed record. Even if that object is
rulers for alignment and can snap objects
moved to another point on the display, it
to a grid. From the Drawing Design
will still have the same assignment.
display, you can print, save, or start on a
new drawing.
Searches and Sorts
You can import graphics from other
Once you have your database all designed and set to go, you'll probably
programs via the Windows Clipboard
want to browse through it and do some
and send Opus Igraphics to other programs the same way. Opus stores its
searching or sorting. In any of the main
views—Form, Table, or Drawing—you
graphics as objects, limiting the number
can find a record (by its ID), select
of objects in a drawing only by the
records (by entering search values in the
amount of memory in your PC system.
You can use more than one graphics
fields of ablank form), or sort records.
The selection process can include
display for a single database file and
store these graphics in more than one file
AND and OR logical operators between
on disk.
fields, and within fields it can use operaConnecting the database information
tors such as " match exactly," " begin
and graphics is relatively easy. Just click
with," " less than or equal to," " within a
on an object in the Drawing Design
range," and so on. It can also use wilddisplay and choose Assign Objects. A card characters.
small window pops up that lists all the
The sorting can be done on any field;
objects and their numbers in the current
you click on the fields in the order you
drawing. You can assign and unassign
want to sort them. Repeated clicks on a
field switches between ascending and derecords to any object on the screen.
Then, when you save these assignments
scending order for the sort.

Every copier company talk
We're doing something aboui
Choosing anew copier isn't easy. You look at copiers,
you listen to promises. It all gets very confusing.
Now, you don't have to listen to alot of talk about
promises. You can read ours. Because we put it in
writing. If you try to compare it to other copier
guarantees, you'll find there's no comparison.
Suddenly, adifficult decision becomes avery easy
choice to make.
Look at the certificate above. Nobody offers you
as good acopier guarantee as Harris/3M. So, while
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copier salespeople are all giving you alot of talk,
ours will give you something great to read.
Send in the coupon. Or give us acall e.
at 1-800-TLC-COPY. (In Canada,
1-519-668-2230.) We'll send you
our 8-page Consumer Guide to
Copiers. Then, we can talk
about it.

nelbeummmow
Harris/3M copiers have features for all sizes of offices. That includes
the 6070. Seventy copies aminute, guaranteed.

REVIEW
OPUS I

You can highlight or hide either the results of a selection or the unselected
members. This is one of the strongest
reasons to have a graphical database
display, where you can immediately see
which members have been ferreted out.
In the houses example that comes with
the tutorial, for instance, the houses already sold or priced above acertain level
can be quickly shown graphically onscreen, or printed for immediate reference by someone who isn't entirely comfortable with tables of data displayed on a
computer.

The action Opus takes when it persome of the subtle data-manipulation
ceives the clicking is up to you. You
strengths you'd find in competing and
could tell Opus to bring up another form,
similarly priced database managers or
to go to another drawing file, or even to
file managers, such as Q&A or Reflex
start another Windows application proPlus. This is especially true for calculatgram. The Program Object window lets
ing fields and error trapping, linking
you specify the action—you'll see a data files together, and creating custom
scrollable list of 26 commands—and the
data types. Opus doesn't have the feapath names for any files you call up. The
tures to replace my main database mancommand list includes Print Reports,
agement software or even to transport
Sort Records, LastView, Highlight, and
some of HyperCard's abilities to PCs.
Find Record.
But the ability to link an underlying
Unlike HyperCard, Opus has no script
database directly to agraphical display,
language to let you create more comalong with the built-in drawing tools to
mands than these. However, since Excel
create and modify such adisplay, makes
Sophisticated Edge of Opus
is another Windows application and has
Opus Ian important program to conThe most sophisticated feature in Opus I its own macros, including AUTOEXEC
sider. That's especially so if you're
is the Programmed Links you can create.
macros that run when an Excel window is
creating an application for someone who
These give the program more of ataste of opened, Opus Ican perform some tricky
isn't already an experienced database
"hypermedia," though they are limited
maneuvers using Excel as an agent. With
user. You can customize the on-line help
in scope compared to the much richer set
version 2.04 of Opus, you can open
files and lock drawings to prevent
of commands you'll find in HyperCard.
multiple Excel spreadsheets without rechanges. Opus Ican be agreat tool for
By holding down the Control button in
starting the main Excel program each
creating simple file management applithe Drawing Design display and clicking
time, thus saving RAM space.
cations in awide variety of fields. •
twice on some drawn object, you bring
up aProgram Object window. Here, you
Drawn Conclusions
Phillip Robinson is an editor at Virtual
can tell Opus Ito react to asingle mouseOpus isn't HyperCard, mainly because it
Information and lives in Berkeley, Caliclick or adouble-click on that object (this
doesn't have a HyperTalk language to fornia. He can be reached on BIX as
is called programming abutton).
extend its features. Nor does it offer
"robinson."

¡bout customer satisfaction.
Lt
Yes, I'd like to know more about Harris/3M copiers
and the Harris/3M Copier Promise.
Send to Harris/3M, P.O. Box 785, Dayton, OH 45401
NAME
COMPANY NAME
ADDRESS
CITY

STATE

ZIP

PHONE #( )
I'd also like information on your fax machines.

HARRIS/3M
Offer is valid for alimited time and other restrictions and limitations apply; see your Harris/3M
sales representative for details. C)1988 Harris/3M Document Products, Inc. Harris is atrademark
of the Harris Corporation. 3M is atrademark of the 3M Company
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CLEO is your SNA, BSC and Coax Gateway

3780Plue

3270 SNA
iniammummi.
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Sharing Information
Whatever your industry, your computers
need to share information with your
mainframe. Or, they need to exchange
data with other computers. In either
case, you need atotal communications
solution. You need software, hardware
interfaces and modems that all work
together smoothly. You need CLEO!
CLEO software products allow your
computer to communicate with minicomputers and mainframes, and to
emulate their workstations. Since 1981,
CLEO has provided communications
between micros, minis, and mainframes
for the automotive, insurance, medical
and banking industries. Today over
78,000 CLEO users worldwide are
running on all major computer brands.
The greatest number of these users run
CLEO software on IBM Personal
Computers and NETBIOS LANs.
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UNIX
XENIX
PC•DOS
Macintosh
NetBios LAN

aEo

Complete
Software/Hardware Package

Call us today to discuss
your application.

Every CLEO package contains all the
software and hardware accessories
you'll need. Your selected CLEO SNA,
BSC, or Coax software is packaged with
1) an internal modem card for dial-up
applications, or 2) an interface card and
cable for use with your existing modem,
or 3) aCoax card for local connectivity.
There's no waiting for non-CLEO
add-ons. And, you get prompt, singlesource service.

CLEO Software
1639 North Alpine Rd.
Rockford, IL 61107
Telex 703639
FAX 815/397-6535

Package prices
range from $795.00
for most stand-alone packages, up to
$1995.00 for the 32-user SNA gateway.

Headquarters:
USA: 1-800/233-2536
Illinois: 1-800/422-2536
International: 815/397-8110
Sales and Distribution:
Benelux: 31 (0) 33-948888
Canada, East: 800/361-3185
Canada, West: 800/361-1210
Canada, Montreal: 51 4 /
7 37-3631
Colombia, S.A.: 12172266
Denmark: 02 94 81 19
England: (0993) 776543
France: 146861136
Italy: (0331) 634 562
MeXiC0 City: 596-5539
Sweden: 468311780

CLEO

e

CLEO and 3780Plus are registered trademarks of CLEO Software. IBM is aregistered trademark of International Business Machines Corporation.

APPLICATION REVIEW

Symbolic Math
on the Mac
Mathematica provides
powerful problem
solving and graphics
Peter Wayner

W

hen Iwas in high school,
my calculus teacher told us
we could use computers to
do our homework if we
chose, but he was sure they wouldn't be
much help with the integration and differentiation. That was not very long ago,
but he must be more careful with those
claims now.
Software that manipulates equations
as easily as numbers is not new anymore,
and a remarkable new version of the
genre, Mathematica 1.0 ($795), is now
available for several different computers,
including the Macintosh, Sun386i, Silicon Graphics Iris, NeXT computer (bundled), and IBM RT PC. Its symbolic capabilities are strong, and its user
interface is very easy to use.
Most simply, Mathematica tries to be
everything to anyone who needs to use
mathematics more complex than addition
and subtraction. It computes numbers
with a precision limited only by the
memory of the computer and the patience
of the user. Typing 100! will return an
answer of more than 150 digits. You can
also specify any arbitrary precision to
save time or screen space.
The program manipulates equations
symbolically, solves them for zeros, differentiates them, and integrates them if it
can find away. When you type Expand
[ ( x+y) -2], the program returns x-2+
2xy+y ^2. Differentiation is as easy, and
integration will work for almost any
function that can be integrated. If the in-

tegration won't work symbolically, the
program performs it numerically. The
algebra package arranges the answer in
whatever form you desire, and the results
can be either completely factored into irreducible polynomials or left expanded.
Another simple command lets you easily turn the data and the equations from
these computations into two- or three-dimensional graphs. Axiometric plots and
contour graphs of both rectangular and
spherical coordinates are easy. You can
control the shading with another function
or leave it up to the program. The program allows you to place point sources of
multicolored light anywhere to illuminate the graph in the best possible way.
When any of the built-in mathematical
operations are not enough, you can program Mathematica to do new tricks. The
language is an interesting blend of Lisp,
Pascal, APL, and Prolog. You can write
functions as Pascal- like procedures,
Lisp-like functional programs, or Prolog-like rules. The system comes with

many files of programs for handling
math like differential equations and Laplace transforms.
Getting to the Core
The program has two parts: the kernel,
which does all the mathematical work,
and the user interface, which moves the
information back and forth. These two
parts don't need to run on the same machine, though, and it is possible to run
the kernel on afast machine like the Cray
while running the user interface on a
Macintosh. The terminal software for
handling this remotely is built into the
program.
The kernel is written in C and should
run exactly the same on all machines.
The kernel's main section performs
basic numerical computations and algebra of symbolic expressions. The code
for more complex operations, like integration, is stored in modules that you
load separately. This conserves memory,
continued
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REVIEW
SYMBOLIC MATH ON THE MAC

Mathematica 1.0
Type
Mathematics system
Company
Wolfram Research, Inc.
P.O. Box 6059
Champaign, IL 61821
(217) 398-0700
Format
Five 800K- byte disks
Language
Computer
Macintosh SE or II with at least 2.5
megabytes cf RAM; versions also
available for the Sun386i, Silicon
Graphics Iris, NeXT computer ( bundled),
IBM RT PC, and 80386 machines
Documentation
750- page Mathematica
125- page book on the Macintosh
interface
Price
Mac II version: $795
Mac SE version: $495
Inquiry 855.

a scarce commodity with such a large
program. The code also frees memory
as soon as possible, so you don't have
to interrupt computation for garbage
collection.
The basic syntax is similar to that of

other symbolic mathematical packages,
asked for the definite integral from negasuch as Macsyma or Maple. The input
tive infinity to infinity, it answered 0inmust be an expression of numbers, varistead of the correct answer, 1.
ables, and functions of other expresIf symbolic integration is not possible,
sions. It's just like typing an equation
you can switch to numerical integration
into a standard computer program.
by substituting NIntegrate for InteMathematica parses the expression,
grate in your command. The basic complaces it into its own internal format, and
mand will not always work if there are
evaluates all the functions until the simsingularities in the function, but the
plest form possible is uncovered.
manual explains many of the potential
The number of different functions is
traps in numerical integration and possiamazing. Hundreds of relatively obscure
ble solutions. This is not abug in the sysfunctions, such as the zeta, the beta, and
tem. Numerical integration can be tricky
the gamma (including variants like the
and inaccurate if not used carefully.
incomplete gamma function, the diThe syntax can also be atrap for the
gamma, and the polygamma), are implenaive user. When I typed Integrate
mented in addition to the old familiar
[S in ( x) , x] , Mathematica responded
ones like sine, logarithm, and absolute
1/2 Sin ( x^2). When Ityped Intevalues. The package includes almost
grate [ Sin[x],x], the right answer was
every continuous function used for physireturned. The difference between the
cal modeling that Ican think of.
square brackets and the parentheses
Mathematica can expand a rational
caused the mistake: In the first case,
function into terms or factor it into the
Mathematica thought Sin was acting as a
smallest expressions on command. Difsimple variable, not as areserved funcferentiation is easy to do because its rules
tion. Mathematica's lax policy for parsare so well defined. Integration is much
ing multiplication symbols compounds
more difficult, however, since answers
the problem: The asterisk is optional,
are not always known to exist, but Mathand Mathematica assumes multiplication
ematica can usually do as well as any
when no operator is present.
table of integrals that you'll find in a
book.
Tailored User Interface
Ifound asmall bug in Mathematica's
The user interface is different for each
approach to integrating the difficult
computer. All versions display the
Gaussian distribution e( -x' ).No closedgraphics in some form, but they do not
form solution exists, but since the inteshare all the same features. Iused aMac
gral is so common in statistics, the soluII version that could take advantage of a
tion is written as sqrt ( pi) /2*Erf ( x) ,
color monitor. Ialso ran aversion for the
where Erf is the error function circularly
Sun386i running Unix.
defined to be the integral of e(-1 '
).If I
The most important feature distinasked for the closed-form answer, Mathguishing the Macintosh version is avery
ematica responded correctly, but if I fancy editor called the Notebook. The
Figure 1: (a) Contour graphics of asimulation of the
electrical field in an aurora. The 32 by 32 array of numbers
was produced by aFORTRAN program and imported with
one command. (
b) Three-dimensional plot of the same
numbers used for (
a).
(b)
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basic component of the Notebook is acell
that can be simple text, aline of input to
Mathematica, the resulting output, or a
PostScript graphic. The formatting of all
the cells can be easily controlled and
switched on and off. The usual Macintosh font commands and styles are all
available, as is a large complement of
predefined formats for titles, footnotes,
and so forth.
You can have the graphics cells displayed in either pictorial form or raw
PostScript. You can edit the cell visually
with a few commands to change line
widths and remove the grid from afunction, for example, or you can rewrite the
raw PostScript code. Naturally, these
graphics look quite nice on the Apple
LaserWriters.
The cells can be grouped into various
layers like an outline. The right side of
the window is dedicated to bracket-like
handles for selecting, cutting, pasting,
and grouping cells. If you don't want to
see the entire cell on the screen, afew
clicks reduce it to asmall cell displaying
only the top line. A few more clicks return the complete cell to the screen. A
Notebook with many different levels is
easy to maintain.
If the cell is an input cell for the kernel, you can edit it and then have it recalculated. This is ahandy feature if you
make mistakes while typing in along expression. The standard Macintosh cutand-paste operations make this feature
easier. If several cells grouped together
are steps in along calculation, you can
link them together so achange or recalculation of one would force the recalculation of all of them.

This is probably one of the best implementations I've seen of a hierarchical
editor. The brackets marking the ends of
cells and groups of cells are easy to
understand and manipulate. They are
ideal for scientific papers, which usually
have arigidly defined format and atreelike structure.
However, Mathematica makes several
small changes in the Macintosh interface
that might confuse afew people. One potential detraction is the use of the preferences file. Apple suggests that every application should create apreferences file
if it can't find one. Mathematica doesn't
want to do this. It just asked me to look
for it on the disk. This problem arose because Iset up the preferences file to load
the integration functions. Unfortunately,
Iaid this on a2-megabyte machine without enough memory to hold it all, and the
program crashed whenever it tried to follow the preferences file. Ithrew away the
preferences file and then discovered that
Ineeded to dig out the master disks to get
everything moving again.
On the plus side, the help system is
more sophisticated and includes a new
menu selection, "Why the beep," which
explains the last error.
The Sun version is much less friendly.
The window is essentially astandard terminal. The kernel formats the equations
so the output looks exactly like the Macintosh's, but there is no cell structure.
The graphics are just as good because
there is aPostScript interpreter. The lack
of aNotebook doesn't affect the essential
function of Mathematica, but you will
miss it if you like working on aMac.
But the Sun version has other advan-

tages, since it is aUnix machine with virtual memory. It has abuilt-in interface to
the Unix pipes that lets it communicate
easily with other processes on the machine; another program collecting data
can ship it over to Mathematica for processing automatically. The virtual memory uses the disk as additional memory;
with it, aSun machine with 4megabytes
of memory can handle problems many
times larger than a Macintosh with 8
megabytes can handle. This makes the
machine much more attractive to users
who need to compute large programs. I
suppose the best compromise would be
running the Macintosh front end with a
kernel running on a Sun machine, although that could be arather expensive
proposition.
Powerful Graphics
Mathematica's built-in graphics capabilities are its strongest asset. They make it
easy to pause for amoment and get apicture of a function without running another software package. Most other
mathematical packages don't offer builtin graphics.
While some people might consider it a
luxury, there's no question in my mind
that the feature is desirable. Ilike to see
functions, even though Iknow that the
picture rarely yields much tangible insight. Simple pen-and-paper mathematics showed me long ago that y=log(x)
grows slower than any polynomial, but I
still think of the picture of the curve to
convince myself of this.
The kern....1 handles the plotting and
can produce avariety of different graphs.
continued

(c) A different viewpoint of the plot in (
b).
(d) A density plot that assigns each point ashade of gray
based on its value.
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needed the sum of 2and 2, it would evaluate it as 5. In all other cases, it would
use the internal routine for addition.
Naturally, these rules don't apply only
to numbers. One rule for integration
looks something like Integrate [ y_
+z_, x_] := Integrate [ y_, x_] + Integrate[z_, x_] . Whenever Mathematica finds Integrate called on the
sum of two expressions, it moves the addition outside the integral and computes
Integrate of the two subexpressions. In
reality, when Mathematica integrates, it
is just searching through atable and repeatedly applying the rules until nothing
more can be done.
The internal code for each function is
up to the programmer. You can implement IF statements and WHILE loops,
and this leaves you several decisions. A
function can be implemented with all the
special cases filtered by a network of
conditionals, or it can be implemented
with the special cases as rules. Each
might be more efficient for different
tasks.
One problem many programmers will
find with Mathematica is remembering
the syntax. The average user will have
the function and the pattern of the input
very little trouble using the software, bevariables as arule. When Mathematica
cause Mathematica's built-in functions
encounters the function again, it tests the
parameters against the pattern, and if have fairly straightforward definitions.
You use the complete words " Integrate"
they match, it executes the function. It
or " Expand," for example, although you
always tests the most specific rules first.
can create an alias with abbreviations.
A simple example of this method is the
The programmer, though, must deal
program for computing Fibonacci numwith much more sophisticated problems.
bers, taken from the manual:
There are so many features that each requires its own set of symbols, and there
fibonacci[n_Integer] :=
aren't enough keys on the keyboard.
fibonacci[n-1]+fibonacci[n-2]
There are more than ahandful of differfibonacci[0] = fibonacci[1] = 1
ent assignment operators doing different
things. The underscore character, for exThe first two lines state that whenever
ample, can be used in six different ways
fibonacci is called with an integer, the
to specify the pattern for arule.
answer is the sum of the two preceding
The " > " symbol means " greater
Fibonacci numbers. The third line estabthan," the " > > " means " save to a
lishes the base values for 0and 1. This
file," and " > > >" means " append to a
puts three rules into the system. When
file." The exclamation point after an exMathematica encounters the Fibonacci
pression means " factorial"; if it comes
function, it checks the input against the
before acommand, it tells Mathematica
list of rules. If the parameter is 0or 1, it
to execute the command on the external
returns 1. If it is an integer, it recursively
operating system, but only on some syscalls itself. Otherwise, it does not evalutems; and if there are two exclamation
ate the function and returns the exprespoints before aword, it means " display
sion fibonacci[ ... ].
the contents of afile."
This rule-matching algorithm lets you
These aren't bad features, but they il"overload" afunction and teach MatheBuilding New Functions
lustrate how complex Mathematica can
matica avariety of ways to handle an opNo matter how many functions Matheget below the surface. A beginning and
matica included, there would always be a eration. Icould easily have the Fibonacci
even an intermediate user could use
function detect if the input was an equaneed for more—and that is one of the
Mathematica without realizing all the
tion and then do something completely
main reasons for having the package onunderlying depth. Programming it on an
different
with
the
equation.
The
patternhand. You can program new functions in
advanced level, though, requires adeep
matching algorithm would then execute
Mathematica's own programming lanunderstanding of what is going on and an
that code. For example, Plus [ 22] = 5is
guage, which is amélange of many difcontinued
avalid line, and whenever Mathematica
ferent features from other languages.

The software can plot both one- and twovariable functions or lists of data in a
table with one or two dimensions, with
very little help from the user. The computer chooses the scales of the axes, determines agood selection of points, and
produces a decent graph with just the
function and the endpoints. If there are
singularities, Mathematica clips the
graph quite well. If the result isn't perfect, you can change the number of
points used, plot range, labels, aspect
ratio, color, shading, viewpoint, and
lighting. (The viewpoint and lighting are
only for three-dimensional plots.)
You can choose to plot two variable
functions in a three-dimensional perspective, a contour plot, or a density
plot. Itook an old file filled with a32 by
32 array of data points in standard FORTRAN form. Mathematica accepted it
without any problems. Ithen made four
different plots (shown in figure 1) in
about 5 minutes. It's almost impossible
for it to be any easier.
The three-dimensional plotting routines are impressive. The graph can be a
simple wire-mesh outline, ashaded surface, or some combination. You can
specify the shading with another function or leave the shading up to Mathematica. It will use an ambient light or any list
of colored point sources around the
graph.
Mathematica's graphics are based on
PostScript. Each version of the software
comes with its own PostScript interpreter
for displaying the images on the screen.
You can also save the PostScript commands separately into afile, and you can
later edit and print them out on aPostScript printer. Using PostScript as an intermediate language is awise choice because you can customize your graphics
on avery detailed level if you want. You
can also print them out on avariety of
different laser printers.
Mathematica's graphics commands
make the system an ideal tool for writing
mathematical textbooks and creating
slides for talks. Most people just don't
want to go to the time and expense of
creating plots, but Mathematica destroys
that excuse. Graphs come easily from
functions.
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The main structure is Lisp-like. Expressions are just nested layers of functions that are manipulated by other functions. These expressions can be joined in
lists, and functions will operate on lists
of expressions with ease. The matrix operations borrow their syntax from APL, a
language that handles matrices with nimble grace.
You can define functions in avariety
of ways. The basic format is arule-based
system similar to Prolog or other logic
programming languages. You specify

Some

programmers may have
problems remembering
the syntax.

95% of the Top US. Companies
Solve Their Complex
Numeric Problems with APL
... Shouldn't You?
APL is indispensable in developing mathematical models for
pricing financial securities such
as options, futures, and bonds.
Complex mathematical algorithms are programmed quickly
and concisely. And, empirical
research is facilitated by APL's
unmatched capabilities in
manipulating and analyzing
arrays of data.
Mark Schroder
Option Research Specialist
Prudential Bache

In businesses where
complex numeric problems
are adaily challenge,
professionals from all
walks of life rely on
APL* PLUS'.
Thousands of professionals
in awide range of fields—
investment research, insurance, corporate finance,
engineering, and science—
find APL* PLUS the perfect software for complex
problem solving. That's
because its natural mathematical orientation and
concise code provide the
ideal environment for model
building, array handling,
system prototyping, and
matrix manipulation.
Why not give yourself the
analytical edge, for only
$695? Call 800-592-0050 and
we'll show you how to put
APL* PLUS to work in
your specific application.

e

Many of our technical professionals are fluent in the
use of APL. For us, APL's
combination of power, and
expressiveness makes it the
perfect tool for analysis and
visualization of experimental
data as well as scientific and
engineering computations.

Mike Fisher
Manager, Systems
Development
Pan American World Airways

Frederick J. Krambeck
Manager, Process
Development
Mobil Research and
Development Corporation

STSC
STSC, Inc.
2115 East Jefferson Street
Rockville, Maryland 20852
800-592-0050
301-984-5123 in Maryland or
Canada
Telex 898085

The APL* PLUS System is available for the mainframe, IBM PC and compatibles.
Macintosh. and machines running UNIX and VAX/VMS. The APL* PLUS System may
he purchased through dealers and distributors worldwide.
APL* PLUS is aregistered trademark of STSC. Inc. UNIX. Macintosh. and IBM are
registered trademarks of AT&T Bell Laboratories. Apple Computer. and International
Business Machines Corporation. respectively.
Top companies according to the April 17.1987 issue of Business Week.
*U.S. suggested retail for DOS version. International prices slightly higher.
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When you need to consider
three classes of service, numerous fare types, and multiple
connections, fare pricing analysis without APL is aHerculean
task. APL's ability to manipulate tables of data with asingle
command enables us to explore
awider range of scenarios as
fast as we can think of them.

Each quarter we consolidate
and analyze historical data,
current data, and forecasts
from over 800 entities within
GE and then quickly compile it
into acomprehensive series of
reports. With APL we get it
done in athird of the time it
would take us using other
methods.
Eric Baelen
Manager, Business Systems
Development
General Electric Company
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encyclopedic knowledge of many different combinations of symbols. C programmers will feel comfortable, but
Pascal programmers like me might be
put off by the semantic confusion.
Well-Documented
There are two different types of documentation for Mathematica. The information about the version for your specific computer comes in a separate
manual. The manuals for the Macintosh
cover the relevant features in such awellillustrated and excruciatingly detailed
way that the package includes asecond,
thin Summary for Macintosh Experts.
The details about the kernel can be
found in Stephen Wolfram's 750-page
book, Mathematica (
Addison-Wesley,
1988), which comes with the program.
The writing is clear, and the organization
is good. The first pages provide asimple
overview of all the capabilities. A user
interested in just the basic commands
need only read the first full chapter. The
small details about the structure of the
system and about programming it can be
found in the other chapters.
At times, Ifound myself wanting to
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know more details about the algorithms
Mathematica was using inside; there are
many times when it uses automatic settings to get results that can be wrong if
used naively. For example, the section
on numerical integration sketches possible problems nicely, but it doesn't give
very good details about what is going on
when it attacks singularities. The entire
software system is so complex that 750
pages is only enough for acursory sketch
of many of the less prominent functions.

and lived comfortably. If you use the Sun
computer, its virtual memory takes care
of this problem.
Ifound several bugs in my early version of the software. The graphics software crashed when Imoved the viewpoint of the graph to the origin. Some of
the sample Notebooks didn't do everything they said they would. Given the
size and the complexity of the program,
the bugs were not surprising, nor were
they more common than expected. Wolfram Research says it will provide fixes to
And the Answer Is...
these bugs in version 1.1, which will be a
The user interface on the Macintosh is a free upgrade for users.
big asset and a pleasure to work with
If you plan to do mathematics- real
after running old symbolic packages on
mathematics, with symbols, not just
mainframes, though the programming
numbers-then Mathematica might be
language can be difficult to use. If you
the one main software package for you. It
want to really use all the capabilities, be
can do pretty much anything mathematiprepared to be confronted with many difcally that you might want acomputer to
ferent options. Mathematica has almost
do. Its symbolic powers are strong, and
too many ways to do things.
excellent graphics functions are built diThere are a few negatives. The prorectly into the software. iii
gram is the largest memory hog since
HyperCard. It can run on a Macintosh
Peter Wayner is working toward aPh.D.
with 2 megabytes of memory, but not
in computer science at Cornell Univervery well. Integration needs at least 2.5
sity. He can be reached on BIX c/o
megabytes. Iused a5-megabyte machine
"editors."
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In less than two years, LAP- LINK has connected over
200,000 computers to become the standard in accessibility
_software for IBM's and compatibles, laptops, and Apple
Macintosh computers.
But outstanding sales aren't the only way to recognize
great software. Consider what the experts have to say.

Fast and accurate.
LAP-LINK... sets arecord for the fastest serial transfer on aP C."Howard Marks, P.C. MAGAZINE — July 21,
1987. And LAP LINK is not only the fastest, it's also the
most accurate. LAP-LINK's error checking system guarantees that all data is transferred with 100% accuracy.

Easy to set up.
"LAP-LINK is the absolute easiest, simplest and most
amvenient."Harry Newton, TELECONNECT— April,
1987. LAP-LINK comes with everything you need to set it
up — including 31
/"and 5%" disks, documentation, and
2
Traveling Software's universal cable with both 9-pin and
25-pin connectors.

Easy to use.
"... Idon't know if the manual is any good or not: I've never

had any reason to open it. LAP-LINK is so thoroughly intuitive, fast and simple to use, the manual is blooming near
supelfluous."Jerry Pournelle, BYTE MAGAZINE — July,
1987. All you need to do is connect our high quality universal serial cable (no need to unplug your printer's parallel
cable), type "LI: on both computers and LAP-LINK will
automatically connect itself, ready to transfer single files,
entire sub-directories, or hard disks.

Award winning.
"Ifyou like apackage that's fast, efficient, and easy to use,
LAP-LINK is clearly the... program of choice."M. David
Stone, P.C. MAGAZINE— January 12, 1988. P.C. Maga-

zine was so impressed with LAPLIN K's performance that
they gave it their Editor's Choice and " Best of '87" awards.

LAP-LINK
LAP-LINK transfers files between IBM and compatibles
laptops and desktops, including the new IBM PS/2. It
installs in seconds, features asplit-screen design for showing files in both computers, and transfers data at incredible
speeds of over 115,200 baud.

LAP-LINK Plus
With all the simplicity and file transferring capabilities of
LAP-LINK, LAP-LINK Plus also offers the option of direct
disk drive and printer sharing between any two connected
computers. It's like having atwo computer network. You
can easily switch between local and remote printers using
apop-up window without leaving your application.

LAP-LINK Mac
Everything you need to share files between any model
of the Apple Macintosh ( 512, Plus, SE and Mac II) and an
IBM compatible laptop or desktop computer (including the
IBM PC, XT, AT, and PS/2). It's easy to use and it's fast,
over 57,000 baud. LAP-LINK Mac is also fully compatible
with both Macintosh Finder and MultiFinder, as well
as AppleTalk, TOPS, and 3Com. New release 2.0 now
includes 14 file translators!
So for the best Accessibility Software, stop by your local
computer or software dealer today. Or call us at: 14300343-8080 or in Washington: 1-206-483-8088. Ask about
our free catalog.
LAP LINK is surprisingly affordable at $129.95,
LAP-LINK Plus $139.95 and LAP-LINK Mac $139.95
(Suggested retail prices including cable).

oftware
Traveling Software • 18702 North Creek Parkway • Bothell, WA 98011
Macintosh. AppleTalk Fncier. MultiFirdet. and Apple :re trademarks : 1Apple Computer. Inc.. IBM is atraderra -kof Internabonal Business Machine.: Corp.. 3Com is atrademark of 3Com Corp..
Not.ell is atrademark of Novell
TOPS una trademark of Sun MicrusysCems. Inc.. Traveling Stdtuare. LAP- LINK. LAP- LINK Plus and LAP LINK Mac am registered trulemarks of Traveling Software. : nc.
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PICK BIX
BRAINS
... With a10 Day Trial Membership
If you've thought about joining BIX
before but weren't sure it was what you
needed, now is the time to try it. Because
now for alimited time, we're inviting
you to try BIX for 10 days. If at any
time during this 10 day trial period you
don't feel BIX has made you amore
knowledgeable microcomputer user,
we'll refund your entire registration
fee. You pay only for time spent on the
system.* (
See log-on instructions for
hourly rates).
Explore MX in your home or office.
Put its power to work for you and unleash your full microcomputer potential
— programming, designing, specifying,
researching — and more.
Try BIX for 10 full days and see what
it can do for you. Explore more than
160 conferences. Access vendor support.
Speak to expert consultants. Research
new products and systems, and download public domain software.

Prepare yourself for success
It takes asharp mind and hard work
to stay ahead, and having the right
tools helps.
lbda), you can put one of the most
powerful instruments for career advancement to work for you: BIX.

• Learn about new products before
they hit the market.
•Get quality marketplace feedback on
the products you're thinking of purchasing before you invest.
• Research problems and find the solutions that no one else has been able
to render.
•Access some of the most advanced
public domain software available in
the industry.
• Increase your working knowledge
of micros to make more confident
purchasing decisions and recommendations.

Join MX and arm yourself with
the latest in microcomputerrelated information
BDCs exclusive Microbytes newswire
gives you complete, daily, up-to-date
computer industry information. You'll
gain insight from BYTE editors and writers who analyze new products and their
potential impact, inform you of the
latest mergers and acquisitions, and report late-breaking news from important
seminars and conferences.

Talk to colleagues worldwide
You'll stay on top of your company's

business with BIX's electronic mail
service.
"Talk" to your east coast, west coast
— even European — contacts all in the
same day.
Or, simply communicate with other
MX users worldwide. Share information
and ideas privately, or in conference.
Choose any option for
online access with aone time

$39 membership fee
•Use MasterCard, VISA or American
Express and begin your 10 day trial
use of MX right now
•The 10 day trial also applies if you
open an individual pre-paid account
on BIX. Trial commences once we
open your account and notify you.
•Other billing options including qualified corporate accounts are available.
(Sorry, our 10 day trial is not available
for these accounts.) Call or write BIX
for details.
Use credit cards for immediate
access or call the BD( Helpline for information on any other payment option at,
1-800-227-2983 ( from US. and Canada)
603-924-7681 ( in New Hampshire
and elsewhere).
Act now! Our 10 day trial offer is
subject to cancellation at any time.

*To notify SIX that you wish to discontinue service at any time during the trial period, call the BIX Helpline, and your entire membership fee will be refunded.
"SIX can be accessed via Tymnet throughout the U.S. and Canada. For the Tymnet number nearest you, call the SIX Helpline or Tymnet at l-800-336-0149.
tIf your local Tymnet number is atoll call you will receive additional charges from your local phone company at their prevailing rate.
ttContinental U.S. Tymnet rates. Rates from other areas are available from BIX.
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BlX is easy to join
To log-on to MX, simply:
Set your computer's telecommunications
program for full-duplex, 8-bit characters, no
parity, 1stop bit OR 7-bit characters, even parity,
1stop bit. Use 300 or 1200 baud.
Call your Tymnet number ** and resixind as follows:
Tymnet Prompt
Garble or request for
"terminal identifier"

MX logoiname:

You Enter
a

can reach BA by entering 310690157800. To
commence registration, enter the code listed at
the B1X logo/name: prompt.
After you register, you'll automatically be taken
to the BIX Learn Conference, an online tutorial
that will show you how to begin using the system
immediately. Time spent in the Learn Conference
is FREE. Complete system documentation will be
sent to you within afew days.

hix<CR>

Access time will be billed at the following
hourly rates.t

bix.038 < CR>

Off-Peak Tune Sll /hr. ( $9BDC, $
2Tymnet )tt

Callers outside the U.S. who have acommunicatingtomputer or terminal and apacket switching
account with their host country phone system

l" PM - 6 U1 weekdays. all day urekends and holidays)

Peak Time

$
20/hr. ( $ 12 MX, $8Tymnet)tt

((i AM - 7PM utekdays)
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Vg gives you fast free-form
retrieval and apowerful editor,
for the files and programs you're
using now!
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Vq finds disk information fast, no matter
how it's formatted. You don't have to index or
restructure your data to retrieve it. Just describe
what you want, in plain English, and it's on your screen—fast!

-------...--"""...Then edit it with Vq's full-featured editor, or call up your own
word processor, compiler, or custom macro for processing.

It's easy to define complex searches, in natural language or as regular expressions. You
can find all this year's mail-order customers,
or you can find just those who ordered
encyclopedias or dictionaries but not atlases.
You can even "fuzzy search" if you're not
sure how to spell encyclopedia.
Vq will search one or more files or directories, or awhole disk, to show you all the
files which contain the target information.
You can look at each hit in each file, highlighted in full context, to find what you need.
When you've found it, call up your application program to process it, or use Vq's own
powerful editor. Its features and flexibility
expand your creativity into ascreen-full of
windows, for different files or different
views of the same file. Compare files, edit
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with akeystroke. You can find and edit a
document before passing it to your desktop
publisher, or even Compile and Display Next
Error!
Vq doesn't complicate your life. It just adds
what's been missing—fast free-form retrieval
with integral multi-window editing, for your
files and programs.
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he word " communications"
means different things to different people. Depending on context, it can imply talking faceto-face, writing letters, conversing on the
phone—even using body language. In
any context, it involves the sending and
receiving of information.
BYTE's first expanded In Depth section is devoted to the field of PC communications. It explores various aspects of
LAN technology, from cable choices to
protocols, from operating systems to programming, and from management to security. It also brings you up-to-date on
the current status of dial-up communications software and modem technology.
In our first article, " Fiber vs. Metal,"
James Y. Bryce examines the cabling
choices currently available, including
fiber-optic, twisted-pair, and coaxial.
He explains the pluses and minuses of
each and describes fiber-optic technology in detail.
In " Looking for Trouble," Harry Saal
gives us guidelines for managing and
troubleshooting aLAN. He writes about
the logical tools we need to locate aLAN
problem and provides alist of some of the
physical tools available that can help in
"Troubleshooters," the resource listing.
In asimilar vein, " The Data Bandits" by
William M. Adney and Douglas E. Kavanagh discusses possible security
threats to aLAN, including viruses, data
theft, and accidental data destruction,
and provides direction for how to make
your LAN more secure.
While LANs are amajor source of excitement—at least in the BYTE office—
most of us also still dial up various services and bulletin boards through our
modems. In " Dialing Up 1990," Brock
N. Meeks describes the current state of
dial-up packages and provides a list of
many of the current offerings in the re-

COVER PHOTO/ILLUSTRATION: RON BROWN © 1989

source listing " Communications Programs." And in " Whither the Modem?"
John H. Humphrey and Gary S. Smock
provide an update on modem technology
and on the rising speeds and falling
prices of modems.
In "OS/2 Hits the Networks," Ken
Thurber discusses the role of OS/2 in
various network situations and how it interacts with the offerings of the major
network companies. He also writes about
OS/2 as adistributed-systems platform.
You don't always, however, have aunivendor situation. In "When One LAN Is
Not Enough," William Stallings discusses internetwork protocols—how you
can establish connections between similar and dissimilar networks to extend
your communications ability.
Few of us yet understand the inner
workings of NetBIOS, but Brett Glass
opens up that complex world and lays it at
our fingertips in " Understanding NetBIOS." Another puzzle lies within the
acronyms APPC and LU 6.2. Ralph
Davis leads us through this one in " A
Logical Choice" and provides the details
of the communications protocol used by
IBM's SNA and its connection to distributed processing.
Finally, Ed Tittel shows us how to
connect and communicate between PCs,
Macs, and VAXes on asingle network in
"Making the Connection." He also provides a resource listing of connectivity
products.
Altogether, we hope you'll find this
section on PC communications enlightening. We have all learned to use
modems and even to become dependent
on them by now. And if market trends
are any indication, we will all become
very familiar with LANs as well in the
near future.
—Jane Morrill Tazelaar
Senior Technical Editor, In Depth
JANUARY 1989 • BYTE
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Inte1 announces
Attempt
file transfer.

Reread manual once
again to figure out
how to send file

Call party
to agree on
parameters

Look all over
for destination
FAX number.

Look all over
for secretary.
Send FAX yourself

Announcing the first non-stop communications route sending adocument as big as the NewYork phone book.
between businesses anywhere in the world.
Now your faxes or files can fly cross country And you
Intel's Connection CoProcessor
can still be zooming around in your flight simulator. Or
It's awhole new way to send and receive programs,
writing that letter to your biggest account. Or recalculating
files, text, graphics and electronic messages. Not just
your spreadsheets for tomorrow's meeting.Without
between PCs, but with fax machines as well.
interruption or downtime.
The Intel Connection is anew
And when you fax, there are no
communications coprocessing board
more stopovers at the printer, or
is for con
communications.
that frees your PC from the task of
cooling your heels in line at the fax
communicating.
machine. Because Connection lets you
Which means you can work on your
do everything without leaving your PC.
computer non-stop — even while
And when you send files directly to
t,I988 Intel Corporation.Connection CoPmcessor is atrademark of Intel Corporation.MknIPerfett is aregistered trademark of WontiPerfect Corp. Symantec is atrademark of Symantec Corp. Borland is aregistered trademark of Borland
I
rademaric of Micn exit Corporation. CAS ( DCMniel Communicating Application Specification.)
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non-stop flights.
Transfer failed.
Spend 17 minutes
figuring out
the problem.

Resend document,
cross fingers

Eureka!
It worked.

Call party
on telephone
to confirm
receipt of FAX.

Stand patiently
in line at
FAX machine.

Wat in
line again.

Work through
lunch to make up
for lost time

Finally, you send,
but FAX line is busy.

another Connection-equipped PC,you won't have to fiddle
around with modemparameters or protocols. Because the
Connection CoProcessor sets them for you. At 9600 bps.
Best of all, Connection supports CAS;` anew
communication standard that is supported by major
software and hardware developers like Symantec7
Borland«, DCANicrosoft? and WordPerfect Which
means you can send, for example, aword processing
file to your London office, without ever exiting your
WordPerfect program.
You just send the document directly from your
application.That's it. There isn't any complicated

communications software to learn.
And everything is backed by toll-free technical
support and afive-year warranty from Intel.
So what are you waiting for? Call 800-538-3373 now
for afree demo disk.
Because with Intel's Connection CoProcessor,
communication is really going to take off.

®
Intel

Corporation. DCA is aregistered trademark of Digital Communications Associates, Inc. Microsoft is aregistered
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MNP® Class 9
Because life is too short
to use aslow modem.

We couldn't make our dial-up modems
any more accurate. So we made one twice
as fast. And it's available today.
Introducing QX/V.32c, the world's
fastest dial-up modem. At 38,400 bps, with
full-duplex CCITT V.32 compatibility over
dial-up lines. Plus all the added performance
and Enhanced Data Compression of MNP®
Class 9. There's compatibility with V.22bis,
V.22, Bell 212A and Bell 103 included, so
that QX/V.32c communicates at optimum
levels with modems of all speeds. And it
can work in synchronous or asynchronous
environments.
Speed and performance are not the
only powerful features of the QX/V.32c. Its
compact design is equally impressive-1/3rd
the size of most competitive modems. And
it comes in arack mount version, as well.

What will you pay for our breakthrough
V.32 modem? About the same as modems
with only half the error-free throughput. As
you can see from the chart, lower phone
bills alone could pay for this upgrade.

9600 bos modem

$6.94

QXN.32c...$1.74
Comparable costs of sending identical
amounts of data over dial-up lines.

Find out how Microcom brought errorfree V.32 to 38.400 bps levels. Call toll-free
800-822-8224 today.

Workstation
Connectivity
Worldwide
500 River Ridge Drive, Norwood, MA 02062 617-551•1000 Telex 710-336-7802 MICROCOM NWD
Worldwide Distribution— International FAX: 617 551-1007 USA FAX: 617-551-1006
Toll-free 800-822-8224
MNP is aregistered trademark of Microcom, Inc. QX/V.32c and Enhanced Data Compression are trademark; of Microcom, Inc.
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Fiber vs. Metal
Mix, match, and choose between fiber-optic
and metallic cables
James Y. Bryce
he wait is over.
Fiber optics has
been considered an
exotic animal, a
technology that might offer
great potential but is too complicated and expensive for
routine use. But no more.
Despite repeated bursts of
television advertising praising
fiber optics in long-distance
telephone networks, the computer community still hasn't
accepted it for local-area networks (LANs). But careful
consideration of fiber optics'
costs and performance and
that all-important cost-tobenefit ratio often demonstrate it to be the best choice,
if not for an entire network,
then for significant portions
of one.
What Is Fiber Optics?
An optical fiber is manufactured by drawing alarge cylinder of glass, called apreform, out over
along distance until it is one long piece of
pure glass whose diameter is measured in
millionths of ameter, or microns. The
fiber, just like the preform from which it
was made, has two fundamental components that extend along its entire length:
the core and the cladding (see figure 1).
The core is the smaller, interior portion of the fiber. It can be anywhere from
PHOTO/ILLUSTRATION: RON BROWN © 1989

5to 100 microns in diameter. In LAN fibers, the diameters usually range from
50 to 100 microns (very small cores of 5
to 10 microns are reserved for long-distance telephone fibers). Light signals
travel through the core.
The cladding also is composed of
glass, but it was designed in the preform
stage to have adifferent index of refraction than the core. Although the resulting

fiber is drawn from the same
preform, the two components
transmit light at slightly different velocities; thus, light is
bent, refracted, as it enters
the transition between the
core and the cladding. You
observe the same physical
phenomenon when looking
through water and trying to
spear a fish; the light bends
when it passes from air to water. This bending is designed
into the fiber and keeps the
signaling light within the
core.
Various materials are used
to encase the fiber. The initial
materials are chemical coatings that protect the glass.
These are followed with
strengthening and protective
plastics and even metal
sheaths that " harden" the
fiber, or more likely the collection of fibers, against environmental damage. Fiber optics is considered so reliable and so
secure that military organizations such
as the U.S. Army now use fiber for almost all communications—even under
battlefield conditions.
Launching the Optical Signal
Two electronic devices are generally
used to " launch" the optical signal into a
continued
JANUARY 1989 • BYTE
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fiber. Long-distance telephone circuits
use lasers because they need power and
coherent light for transmission over distances of several tens of kilometers.
Computer LANs use LEDs of considera-

bly weaker output powers and incoherent
light to transmit signals over distances of
only 1or 2kilometers.
The end of the fiber is carefully cut, or
"cleaved," at a 90-degree angle to its

Figure 1: With graded-index multimode fiber cable, light is constantly refocused as
it travels through the core.

Figure 2: In step-index multimode fiber, light travels through the fiber, being
refracted back and forth from the core's boundary with the cladding.

Table 1: Fiber-optic performance as compared with twisted-pair and coaxial.

Data rate per kilometer

Twisted- pair

Coaxial

Fiber

16
megabits

500
megabits

1000+
megabits

Easy

Easy

Difficult

Signal radiation

Yes

Yes

No

Potential for explosion

Yes

Yes

No

1in 10 6

Iin 10 6

1in 10 6+

Static problems

Yes

Yes

No

Grounding problems

Yes

Yes

No

Large

Large

Small

Accessibility to being tapped

Bit error rate

Size and weight by data rate
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length; this produces a flat face that is
carefully aligned with the LED or laser
through connectors. The LED or laser
then is pulsed with the electrical signal,
and light is transferred to the fiber. In
"single-mode" fiber, like that used in
long-distance telephony, this light can
enter at only one angle and therefore travels through the core in one mode, without
significant refractions at the cladding.
In the " multimode" fiber used for
LANs, the light can enter at anumber of
different angles, creating different paths,
or " modes," of travel through the fiber.
Each mode travels through the fiber, being refracted back and forth from the
core's boundary with the cladding or being constantly refocused. Light entering
the fiber at ashallow angle is refracted
fewer times than that entering at asteep
angle. (See figures 1and 2.)
The different paths resulting have different lengths. These differing lengths
ultimately result in data-rate limitations,
as the different modes arrive at slightly
different times. At extremely high data
rates, these different modes cause adjacent optical pulses to merge into one another at the point where the practical
data-rate limit for agiven length of fiber
is reached.
Although data rate is more limited
with multimode fiber than with singlemode fiber over LAN distances of usually less than akilometer, the multimode
material can carry data rates substantially greater than 1000 megabits per
second. Also, multimode fiber is easier
to handle, installing connectors is simpler, and LEDs are far cheaper than the
lasers used for single-mode fibers.
Comparing Cables
Fiber optics wins on almost every point
when you contrast it with metallic cables
(see table 1). The two types of metallic
cables most widely used are twisted-pair
and coaxial. Twisted-pair cables have
been in use the longest and are the most
misunderstood. Currently, there is asignificant interest in making almost any
twisted-pair found in a building carry
LAN signals, because twisted- pair
cable, especially that already in place, is
considerably cheaper than other cable
technologies.
The pressure of this idea has been so
great that IBM declared an unshielded
twisted-pair designated " type 3" as part
of the IBM Cabling System. A number of
companies have installed the cheaper
cable only to discover in mid- 1988 that
IBM's extension of the Token Ring data
rate from 4megabits per second, which
worked over reasonable distances on type
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3, to 16 megabits per second meant that it
would no longer work. This dilemma is
generally true of metallic cables: As the
data rate increases, signals degrade more
and more over unit lengths of cable.
The problem results from the cable's
susceptibility to interference (in metallic
cables, this is at least partially protected
by shielding) and attenuation of signal
levels in a fashion more detrimental to
high- frequency than to low- frequency
components. The typical digital signal

device that can tell the difference bebegins as asquare wave. A square wave
tween the now distorted wave shapes and
is acollection, at least theoretically, of
reconstruct them as new digital ones and
an infinite number of sine waves of difzeros—clean square waves. This device
ferent frequencies. Cables attenuate the
is usually called arepeater. In considerlow frequencies the least, the high ones
ing any cable, you must consider how
the most. So as the square wave travels
much it distorts asignal over aunit disdown the cable, it begins to decrease in
tance. For easy comparison, the unit disstrength and spread out, or round off.
tance usually chosen is 1kilometer.
Adjacent square waves do the same, and
In this article, Ihave considered only
pretty soon the different pulses are runcables of high-quality construction and
ning into one another (see figure 3).
continued
The signal must be regenerated in a

Figure 3: The change in signal levels over metallic cable. Beginning as asquare wave, the typical digital signal will weaken and
round off as it travels down the cable. As adjacent square waves do the same, the different pulses run into one another.
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The Future Is Plastics
T

raditional twisted- pair and coaxial
cables have a few characteristics
and tricks left that bear mention, especially in getting from the wiring closet
to the machines on the floor. And just
around the corner lurks plastic fiber,
ready to bring economic light to that last
link.
Twisted-pair is so widely installed
that amajor effort has been under way
to use it for ever higher data rates.
There are real limits to twisted-pair for
the future. Current work to make most
reasonably good twisted- pair carry
IEEE 802.3 ( ISO 8802/3) signals over
useful distances at 10 megabits has met
with success. Usually, this is called
Ethernet on twisted-pair, although the
Xerox- developed Ethernet, strictly
speaking, is slightly different from
802.3 in details such as preamble, address technique, logical link control,
type and length fields, and maximum
frame size.
Previous efforts at 802.3 protocol
over twisted-pair were limited to 1megabit data rates and standardized as
802.3 1Base5. Since the newer technologies offer 10 megabits, you should expect such lower data- rate systems to
fade into obscurity very quickly. Products of two manufacturers represent
somewhat divergent 10- megabit
twisted-pair techniques; other companies are also entering the field.
Synoptics Communications of Mountain View, California, offers LattisNet.
This system uses two twisted-pairs for a
maximum distance of 110 meters, depending on the quality of the wire. Cabling goes back to aconcentrator. The
product also provides modules for fiberoptic connections among concentrators
and to individual devices. Current work
by the IEEE 802.3 committee ( 802.3
10BaseT) is expected to standardize on
ascheme very similar to this.
3Com Corp. of Santa Clara, California, has introduced amethod that is considered an extension covered by the current standard usually applied to " thin
Ethernet" (802.3 10Base2). In this system, devices called PairTamers are attached to thin Ethernet coaxial cable
(RG 58 A/U or C/U) on one side and to a
single twisted-pair on the other. With
good-quality twisted-pair, distances of
up to 76 meters can be realized. This is
often more than adequate for ordinary
building installations.
A single run uses aPairTamer at each
end of the twisted-pair. The device simply converts from coaxial cable on one
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side to twisted-pair on the other, so no
other special electronic equipment is
needed. Once the conversion to coaxial
cable is made, the standard thin- Ethernet methods of daisy chaining from one
machine to the next and so on may be
adopted. 3Com provides information
for calculating the distance limitations
of the combination of twisted-pair and
coaxial cables; the company also provides cable- system test equipment and
multiport repeaters as aids in constructing systems.
Thin Ethernet still has some tricks
left also. Its standard installation requires that aloop of cable be pulled to
each device; there, a tee connector
passes the signal by a transceiver tap
usually built into the network card inserted into a microcomputer. Multiport devices such as the DEMPR from
Digital Equipment Corp. allow eight
runs of thin- Ethernet coaxial cable to
daisy chains of machines, converting
the usual bus topology into astar.
As Dustin Hoffman learned in The
Graduate, there is one word that defines
the future—plastics. Plastic fiber-optic
cable is here and has been for quite a
while. The primary difficulty with the
material has been its narrow bandwidth
and high attenuation when compared to
glass. Now research is leading to practical and cheap plastic fiber. HoechstCelanese of Somerville, New Jersey,
and Codenoll of Yonkers, New York,
are working together to provide such fibers for local-area networks.
Plastic fibers are 200 to 500 microns
in diameter, can be cut with simple and
inexpensive tools, and are installed
with minimal training using connectors
designed to make the job easy. Why is
all this so simple and applicable to the
wiring-center- to-machine connection?
The distances involved are short, 100
meters or less, and many systems contemplate regeneration of the signal,
either at the wiring center, the machine,
or both; thus, signal- loss budgets of 20
dB usually available in an optic system
allow otherwise sloppy, high- loss connections characteristic of the rough
techniques developed for plastic fibers.
Watch for plastic fiber over the next
year; it will probably be your cable of
choice for workstation hookup. It may
be offered so cheaply that you will
choose to pull it in along with twistedpair or coaxial cable waiting to install
connectors and actually use it when
electrical-to-optical conversion costs
drop.

standard type; hence, my estimates are at
the high end of performance. For
twisted- pair in particular, the types
found strung throughout buildings after
being abandoned by telephone companies are at best only vaguely known and
thus not adequately standard to provide a
basis for comparison. IBM's full- specification cables, such as " type 2," provide
amore predictable base.
How Do They Perform?
Data rate: Twisted-pair is by far the
poorest performer in terms of data rate
per unit distance. The better grades,
such as those that meet IBM's type 2
specification, are good for perhaps 16
megabits per second over a kilometer.
Coaxial cable is far better, having a capacity of 300 to 500 megabits per second.
But fiber optics is the hands-down winner, being able to carry more than agigabit ( 1000 megabits) per second over that
same kilometer. We don't make use of
those data rates now, but the future holds
that prospect.
The most exciting prospect for high
data- rate communications is called the
fiber distributed-data interface. It's currently in the final stages of specification
as a fiber-optic token-passing ring that
operates at 100 megabits per second.
That rate has avariation to 200 megabits
per second, and increases beyond that are
anticipated. The FDDI specification will
initially furnish the backbone connecting slower LANs, but, as our machines
improve in power, we'll need to directly
connect such high-speed fiber-optic networks to our mainframes, minicomputers, and even microcomputers.
Security: Security of the cable system
has become a major concern of many
LAN installations. At the extreme, complex specifications, such as the Tempest
rating promulgated by the Department of
Defense, are required of electronic
cables and gear; agreat deal of the Tempest specification deals with shielding.
Installations that are even more secure
require afuller complement of cable protection, including encasing cables within
thick conduits and blocking all wall penetrations; the Strategic Compartmentalized Information Facility requirements
furnish an example.
You can tap metallic cables with rather
simple devices; the amount of signal
energy removed by such taps is usually
too small to be detected by all but the
most sensitive instruments located elsewhere on the cable. Fiber-optic cables,
however, are very difficult to tap. And if
a successful tap is made, the signal
drawn from the cable is on the order of a
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decibel or more, an amount easily detected by standard optical-measuring
equipment.
Metallic cables carry signals that are
basically radio waves. The cables act like
antennas radiating their signals freely.
Good-quality shielding greatly limits
this radiation, yet shielding is not perfect. A poor connector may have agreat
deal of leakage. Fiber-optic cables do not
radiate at all.
Explosion potential: Consider a fuel
depot, an oil refinery, achemical plant,
an operating room where explosive anesthetics may be used, or a gunpowder
plant (Iactually designed a fiber-optic
system for agunpowder plant). In each
instance, using metallic cables that carry
electricity adds to the danger of creating
a spark and a subsequent explosion.
Fiber-optic cables have no such dangers.
Bit error rate: Tests performed by various laboratories have shown that about
one error in every 1,000,000 bits can be
attributed to metallic cables. Similar
tests on fiber-optic cables show 1000
times fewer errors, or one error in every
1,000,000,000 bits, or better.
Static: The most important instance of

our

NEW

static is lightning. A lightning strike
within 100 or so meters of a metalliccable system can induce a very strong
voltage flow in the cable, destroying
equipment and, perhaps, endangering
people. Since fiber-optic cables need no
metal components, lightning can't induce avoltage.
Grounding problems: We've all heard
the 60-Hz hum that results when an audio
plug is being inserted in an amplifier.
That hum occurs when the center pin
goes in and the shield is not firmly connected. It reminds us that the earth is the
return for all currents, and we are surrounded by a60-Hz power system inducing current flow in all metal.
If a communications line is slightly
less than perfectly grounded, such a
"hum loop" may result, with the potential for interfering with signals. Different points within the same building, and
certainly between buildings, have different grounding potentials. Equalizing
these potentials is often very difficult. At
worst, the differences found could be
dangerous to people coming into contact
with cables connecting two points.
Fiber-optic cables have no possibility of
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also make
10/6, 12/8 MHz
PC mainboard
20MHz — 386
16MHz — NEAT

ASTA ELECTRONIC SYSTEMS CORP.
ROOM 1000, NO. 432, KEELUNG RD.,
SEC. 1, TAIPEI 10548, TAIWAN, R.O.C.
TEL: 886-2-7551657 (rep.)
FAX: 886-2-7071338

Circle 357 on Reader Service Card

But How Much Does It Cost?
OK. You're convinced— fiber optics is
the best way to go for performance and
for the future. But isn't it prohibitively
expensive? See table 2.
Cable cost: Almost everyone thinks
that fiber-optic cable is very expensive
when compared with twisted-pair and
coaxial. However, for quality cable that
you would use in awell-designed LAN
for amoderate-to-large setup, the basic
cable costs are the same: $0.50 to $ 1.00
per foot. Plenum cable for use in areas
where air is moving, above the ceiling
grid in most recently built buildings,
costs about two to three times as much.
The cost of the cable itself is aconstant.
Installation: Twisted-pair and coaxial
continued

XECOM, INC.'S
XE2400FT FEEDTHRU MODEM

MODEM s

2400 bps • 1200 bps
MNP

this kind of current flow.
Size and weight: A quick glance at representative cables and their respective
data- rate capacities shows that fiberoptic cables are far smaller and lighter
than their metallic counterparts. This
leads to ease of installation, since less
equipment and less labor are required to
pull in major cable runs.

NewPort modem-internal modem similarto FeedThru-provides
V.22 bis modem function AND nine control signals as an additional Asynchronous Communications Adapterport.
XECOM,
Quality Microcomputer Products
374 Turquoise Street, Milpitas, California 95035
Telephone (408) 945-6640
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Still
trying to get
Engineering
& Scientific
graphs
from a
Business
program?

Table 2: Fiber-optic costs versus those for twisted-pair and coaxial cables.

Cable cost per foot
Installation
Design
Testing
Electrical to optical
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Easy-to-use technical graphing &
plotting software for engineers &
scientists. Compatible with Lotus
1-2-3 worksheets, other spreadsheets, PRN & ASCII files, & most
data acquisition packages.

Now shipping Version 3.0!
•XY, Semi-log, Log/Log, Polar Plots
•Curve Fitting • Data Smoothing
•Labels, Scale, & Color Control
•Multiple XY Axes
•Error Bars • Greek Letters
•Laser Printer, Plotter, Printer Output
•IBM PC/XT/AT, PS/2, Apollo, DEC
compatible

CALL

(617) 890-1812
Dealer Inquiries Invited

2t; binary engineering
100 Fifth Ave., Waltham, MA 02154
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FIBER VS. METAL

Oil

Twisted-pair

Coaxial

Fiber

$.50-1.00
1
n
1n
1n
None

$.50-1.00
1n
1n
1
n
None

$.50-1.00
2n
2n
1.5n
+50% to + 100%

require about the same amount of labor
to install. Fiber-optic cable installation
costs about twice as much, due in part to
the higher skill level required, but more
to the law of supply and demand. Few
qualified installers are currently available; thus, they can charge ahigher price.
Design: Systems of any size must have
qualified designers. You don't just drop a
cable system for aparticular LAN into a
group of multistory buildings; extensive
design work must precede installation.
Twisted-pair and coaxial designs cost
about the same. Fiber-optic design will
cost about twice as much, again due
mostly to supply and demand.
Testing: Testing twisted-pair and coaxial cables involves well-known techniques and generally available instruments. Since fiber is not so well known
and its test instruments are more costly,
testing fiber-optic cables costs about half
again as much as testing metallic cables.
Electrical to optical: Neither twistedpair nor coaxial needs any special conversion devices to connect to acomputer.
Fiber-optic systems require circuits at
each device that convert electrical signals to optical signals and vice versa.
These circuits can add 50 percent to 100
percent to the price of the network interface. Manufacturers, such as Codenoll of
Yonkers, New York, and Siecor of Research Triangle, North Carolina, have
been reducing the prices of these conversion devices over the past 2years.
Where Do You Start?
So, you're convinced. You want to get
into fiber and beat the crowd that will finally acknowledge the inevitable 3 to 5
years from now. Where do you start?
You start by trying to figure out what the
standard fiber is, how to connect it, and
where to use it.
Over the past several years, LANs
have used aconfusing selection of core
and cladding sizes. Cores of 50, 62.5,
85, and 100 microns have all found favor
at various times. All but the 100-micron
core have cladding diameters of 125 microns; the 100-micron core has a140-mi-

cron cladding. IBM has specified the
100/140 core/cladding cable as " type 5"
for its Cabling System. Yet, when connecting to cluster controllers, IBM uses
the 62.5/125 cable developed by Western
Electric. Most forecasters believe that
this will be the dominant fiber size in
LANs. Although there are other contenders, the SMA 906 connector is usually the one found on LAN equipment.
Where do you use fiber first? Due to
the grounding problems, potential for interference, and ease of installation, connection between buildings is the place to
start. Most LAN designs contemplate
this (e.g., the use of the fiber-optic
"remote repeater" in IEEE 802.3 networks). Next, use fiber optics for the
riser cable among floors in multistory
buildings. Again, ease of installation and
limited numbers of necessary optical-toelectrical conversions make this an appropriate selection.
The last question becomes when to install fiber directly to each workstation on
the network. Fiber-optic interfaces are
available for this now, but they add to the
cost. Installing all the drops to all the
workstations could add up to aconsiderable expense. (For aless-expensive alternative, see the text box " The Future Is
Plastics" on page 256.) This step also involves some specialized equipment, such
as " star couplers," that replace the usual
bus topology if your LAN is based on the
IEEE 802.3 contention model. If you use
the IEEE 802.5 Token Ring, various
manufacturers, such as Proteon of Boston, Massachusetts, already offer appropriate fiber-optic interfaces.
For many installations, adding the
workstations may be too expensive or
complex at the present time, but within
the next few years, fiber will go all the
way to the end user's workstation—a
workstation that will have ahuge appetite
for the amount of information that only
fiber optics can satisfy. •
James Y. Bryce is an independent consultant and author living in Austin, Texas.
He can be reached on BIX do "editors."
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Looking for
Trouble
If your LAN's performance falters,
software may be the culprit
Harry Saal

S

ooner or later, every
local-area- network
manager senses it or
starts to hear it from
the users: Operations that
once seemed fast now take
longer. Sometimes a lot
longer.
Unfortunately, while anetwork is fantastic when it
works well, it's depressingly
complex when you have to decide what needs fixing. It's
assembled from many components: workstations, servers,
their respective operating systems, cables, cards, LAN
management software, standard applications, the users'
own applications, plus everybody's batch files and handy
utilities.
When something goes
wrong, how do you find the
problem? Is it the hardware?
The cabling? The users? Is it
time for an upgrade? (See the
text box " Tricks of the Trade" on page
260.) Well, actually, many network
problems are software problems—either
its design, use, or installation.
Although software snags are often the
cheapest and simplest problems to fix,
they are often ignored as people search
for hardware trouble. In fact, LAN design and management courses often reinforce this hardware bias and give first
PHOTO/ILLUSTRATION: RON BROWN © 1989

priority to the system's physical aspects.
Many courses discuss troubleshooting
via sessions on how to use atime-domain
reflectometer to locate cable breaks or
impedance mismatches, or how to locate
acard that's jabbering (transmitting nonstop and jamming the network), but none
on how to spot adefective routing table
or a mistaken bit in a server's access
authorization.

Spotting the Problem
Automatic recovery from an
error is fundamental to the
design of many LAN components. Every time aworkstation launches a packet ( or
frame—the terms are equivalent) onto the network, it has
to assume that the packet may
not arrive. On abus system,
there may be acollision as two
workstations try to transmit at
once. On aring system, there
may be a break as another
workstation inserts into the
ring or drops out. On any of
them, the receiver may be
busy, or its buffers may overflow. And of course there
may be noise or interference
so that the packet arrives
damaged.
For all these and dozens of
other reasons, LAN protocols
have a number of provisions
for retry and recovery. In the
end, the message gets
through. Network speeds are high
enough to allow many retries; most of the
time you won't even notice.
This built-in recovery complicates the
task of testing and troubleshooting.
When alink is cleanly severed so nothing
gets through, you can locate the break
relatively quickly. But when there's a
partial failure, the system's own recovcontinued
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Tricks of the Trade
aving aproblems with your LAN?
One of these options may help:
• Upgrade your network server's operating system. You may find that features
such as backup, shared- file interlocks,
and manager maintenance may be more
important than gross speed. Probable
costs: $500 to $5000, times the number
of file servers.
• Upgrade the version of DOS for the
workstations. DOS is still what directs
each workstation's work and redirects
requests for network files to the network. Versions differ both in the resources they support and in the way they
do it—and in the amount of space they
consume. Probable costs: $50 to $ 100,
times the number of workstations.
•Switch to different software on your
current network hardware. This is a
major change. Probable benefits: unclear. Probable costs: Thousands of dollars per file server, bridge, or gateway,
plus the costs of the organizational impact of awhole new set of network commands and conventions.
• Upgrade to afaster network technology. This is abig one. There's afactor
of 10 difference in the transmission
speeds of different cabling systems. But
is that where the problem is? To take advantage of adifferent network technology, you almost have to start over, with
anew design for cable layout, new network boards at each workstation and
server, and perhaps different servers.
Probable costs: Incalculable.
• Split the network into subnets with
gateways or routers. Each subnet you
create will be freed from other subnet
traffic. Each packet that has to traverse the bridge must go through additional processing and transmission
time. Probable cost for the installation
of abridge: $5000 to $ 10,000.
• Add another file server. Distributed
file servers may ease access, give you
redundancy in case of afailure at one of

ery procedures often overcome the fault
and thereby mask achronic problem.
It's not unusual for anetwork's speed
and resilience to mask a program bug
that in any other context would be obvious. Imagine, for example, that someone
puts together an electronic mail system in
which ( because of aprogramming error)
each workstation routinely sends every
message 15 times. ( Don't laugh; a test
260
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them, and reduce traffic to each. Adding an extra file server may also introduce new problems of dividing storage
between them, assigning users to
servers, and finding where anything is.
Probable costs: $3000 to $9000 for each
file server, depending on speed and capacity, plus software and licensing.
•Upgrade your server's CPU speed.
There's arange of 5to 1in CPU speeds
of machines that might be servers.
Switching to afaster server CPU might
help, or it might do nothing if that's not
where the bottleneck is. Probable cost:
$500 ( for aturbo board) to $ 10,000 ( for
a suitably equipped top-of-the-line 30megabyte 25- MHz 80386).

• Upgrade your server's disk speed.
There is arange of at least 3to 1in the
access time of the disk. If requests don't
get through to the disk, it may be idle.
But if the server is being swamped with
needless requests, speeding it up may
not help. Probable costs: $ 1000 to
$4000, times the number of servers.
•Upgrade server cache memory. If the
server doesn't have the memory to stack
incoming requests, it may have to discard them, forcing the workstations to
retransmit. If it doesn't have the memory to save data that's ready to send, it
may have to retrieve it again, requiring
new disk accesses. Probable costs: may
be zero if you can reallocate cache from

Table A: The 19 adjustable parameters in IBM's PC LAN.
Parameter

Default

Explanation

5

Min.

Max.

1

150

SHR
RDR
REO

Number of available network directories
Number of user workstations served
Number of network request buffers

ROB

8K bytes

TSI

Size of each network request buffer
(REO x ROB may not exceed 48K bytes)
Time-slice ratio of net and local processing

5-4

0-0

9-9

PRB
PRP
SHB
SHL

Size of print-spooling buffer
Printing priority vs. other local processing
Size of buffer for regulating shared RNV
Number of locked ranges in shared files

5K bytes
3

5K bytes
1

16K bytes
3

USN
MBI
CMD

2K bytes
20
1

5K bytes 60K bytes
20
1000
0
12

Number of message aliases
1750 bytes 5K bytes 60K bytes
Size of incoming message buffer
8
32
Number of concurrent NetBIOS commands
16
Number of concurrent NetBIOS sessions
2
1
31
Number of servers used
5
1
32
Number of network devices open

SES
SRV
ASG

10
2

3

NBC

Number of network buffers

NBS

Size of each network buffer
(NBC x NBS must not exceed 32K bytes)

PB1...3 Size of buffer for each network printer
(Sum of PB1...PB3 may not exceed
16K bytes)

1
1

29
3

5K bytes 32K bytes

1

64

5K bytes

5K bytes 32K bytes

1K bytes

80 bytes

16K bytes

•Depends on server configuration and values of USN and REO

with AND where it should say OR produced this.) Further imagine that each
receiving workstation, when it finds it
has multiple copies of the same logical
message, discards earlier versions and
keeps only the last. When the system is
tested on alightly loaded network, each
message sent from A to B arrives properly. Network speeds are so high, and
there are so many other variables at each

end, that no one notices the 15 repetitions. So the system is installed.
Knowing the length of the average
message, the number of workstations,
and the number of messages each workstation sends, LAN managers can easily
estimate the system's capacity. But as the
load grows, those 15 repetitions begin to
take their toll. Users begin to complain.
Has something broken? Not really. The
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existing memory; $500 to $2000 per
server if expansion memory is required.
•Upgrade workstation speeds. In most
environments, the real work is still done
at the local workstations. When users
complain that response is slow, it's always possible the problem has nothing
to do with the network but is entirely
within the local workstation. Probable
costs: $500 (for aturbo card on an existing machine) to $8000, times the number of workstations you upgrade.
•Upgrade workstation cache memory.
The approach here is not to speed up
transmission through the network, but
to reduce the need for network requests.
If you have less than 640K bytes of
RAM, by all means bring each workstation up to that point. There are numerous ways to use additional RAM beyond that. Probable costs: $ 500 to
$1000 per workstation upgraded.
•Upgrade width of data path on network-interface cards. There's variation
in the method (and hence the speed)
with which cards transfer data from the
workstation's main memory and return
it. A major consideration is whether the
card uses an 8-bit or a16-bit bus. Probable costs: $500 to $800, times the number of workstations upgraded.
•Upgrade the " smarts" of your network- interface cards. A " smart" network card can do much of the network
processing (e.g., decoding various
levels of network protocols) on the card,
while the workstation CPU does something else. A " dumb" card may have to
steal processing from the workstation
CPU—and that may or may not make a
difference in what the user sees. Probable costs: $500 to $800.
•Adjust network parameters, an easy
and cheap change. Making sense out of
which to change is not so easy. Cost: little or nothing in dollars, but lots of time
experimenting and figuring them out.
As an example, table A lists the adjustable parameters in IBM's PC LAN.

bug was there from the beginning; they
just didn't notice it at first. A lightly
loaded network usually has so much excess capacity that even gross errors aren't
noticed until later when load builds up.
A Troubleshooter's Tools
Simple LAN evaluation devices concentrate on physical measurement, such as
bits-per- second transmitted, or bits-per-

DLC header
and message

LLC header
and message

XNS header
and messagemessage
NCP header and

destination accumulated over asampling
interval, perhaps sorting these by the
workstation to which they're addressed.
These summary tabulations accurately
quantify the total flow, but they do little
to identify specific software problems.
If you manage aLAN, you must move
beyond being able to spot aproblem; you
must be able to analyze the cause of the
problem. Overall statistics let you say,
"Yes, indeed, there's a problem," or
even " The problem has something to do
with workstation X and server Y." But
such measurements still give you no idea
what they're transmitting or why they're
transmitting it.
To look in detail at transmissions, you
have to be able to eavesdrop on the network. To understand what you're hearing, it's essential to decode the protocols. You have to be able to work back
through the various layers to look at
what's being said. This is no simple matter because there are so many layers to
decode; a typical packet may contain
many levels. The lowest level, data-link
control (DLC), specifies the workstation
address of the source and destination, the
gross length of the packet, and the type of
message it contains. That message in
turn contains aheader and an indicator as
to the type of message it contains, and so
on for as many levels as the situation
requires.
For example, on atoken ring running
Novell NetWare, an acknowledgment
from the file server that afile has been
opened typically contains four nested
messages ( see figure 1). They range
from ageneric token-ring message at the
DLC level, through an indication of the
logical destination and protocol (Xerox
Network System transport protocol, or
XNS), to, finally, the actual message—
in this case, in the encoding adopted by
Novell.
There are altogether 91 bytes at the
DLC level. Of those, 77 are the LLC
(logical link control) message, 74 of
which are the XNS message. Of those 74,
40 bytes are the Novell NCP (NetWare
Core Protocol) message, 12 of which are
devoted to the file's name and 6 to its
handle. At each level, the length and type
of the message is arbitrary, so decoding
must thread back from the lowest level to
the highest before even establishing the

Figure 1: On atoken-ring LAN running
Novell NetWare, an acknowledgment
from the file server that afile has been
opened typically contains four nested
messages. They range from ageneric
token-ring message at the DLC level,
through an indication of the logical
destination and protocol, and finally
the actual message—in this case, in the
encoding adopted by Novell.
boundaries of the various messages.
Message interpretation is not selfcontained. For example, figure 3 is a
reply to an earlier request; interpreting it
depends in part on knowing what the request was. All this can be done, but it's
far more work than just converting hexadecimal bytes to operation codes or letters of the alphabet.
Once you can read what the machines
are saying to each other, many problems
become ridiculously simple—and very
easy to fix. While the effort or cost of decoding is substantial, the rewards are
enormous. That is, if you consider the
large potential costs of possible system
upgrades, the investment has very high
leverage.
A Potent Illustration
The following example illustrates the
problems revealed by protocol decoding.
Imagine you are auser at aworkstation
and you want to open aword processor
called WP, stored in apublic directory of
a network file server. When WP was
first installed (when network usage was
light), you just typed WP and up came
the word processor. Now there's asmall
but irritating delay. Counting frames by
destination reveals a surprisingly large
burst of packets sent back and forth between the time you ask for WP and the
time it's delivered. What's going on?
Putting aprotocol analyzer on the case
reveals that each successful use of WP is
preceded by astring of " file not found"
messages. Looking at the details of those
messages, you find that whenever the
workstation requests the file, it runs
through aseries of requests in which the
file's name is stated with an incorrect
path. When it finally asks for the file
correctly, the workstation gets it at once.
continued
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Troubleshooters
Imonitoring devices, the following list
f you

are thinking of buying LAN-

may be helpful.

• Software installed to supplement
existing hardware. You can install these
programs, probably the least expensive
and easiest to install of the options, on
an existing network workstation.
EtherProbe Network
Analyzer
$995
For workstations using 3Com 'sEtherLink Plus network-interface card. Monitors and displays Ethernet XNS and
SMB packets.
3Com
3165 Kifer Rd.
Santa Clara, CA 95052
(800) 638-3266
(408) 562-6400
Inquiry 976.
LAN Watch
$1200
Works with avariety of Ethernet cards.
Useful for studying network traffic.
FTP Software
P.O. Box 150
Kendall Square Branch
Boston, MA 02142
(617) 868-4878
Inquiry 977.

•Special network card and software
kit, for installation on an existing PC.
Here you can install avendor- or protocol-specific system instead of a standard network-interface card, permitting
a workstation to act as aconventional
workstation or as anetwork analyzer.
LANalyzer EX5300
$9975
For Ethernet and StarLAN. Install in an
AT compatible. Collects and records incoming packets through 16 independently programmable filter channels.

Why does the workstation go through
this sequence of invalid requests each
time? Because the network has inappropriately carried something over from the
single-machine environment: reliance on
the DOS path command to let DOS
search directories in which afile might
be found. Although the path command
still works, it can place aneedless load
on the network.
Each workstation has access to disk
drives of its own and directories on one
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During playback, packets can be displayed in hexadecimal or ASCII, with
decoding of DLC and LLC packets and
identification of codes in TCP/IP, DECnet, XNS, AppleTalk, MS-NET, ISO,
and NetBIOS.
Excelan, Inc.
2180 Fortune Dr.
San Jose, CA 95131
(800) 392-3526
(408) 434-2300
Inquiry 978.
LAN DETECTOR
From $ 10,995
For Ethernet, 10-megabit twisted-pair
Ethernet, or StarLAN. Install in an AT
compatible. Can be connected on thick,
thin, or unshielded twisted-pair cabling.
Implements the protocol-interpretation
capability designed into The Sniffer.
Interlan, Inc.
155 Swanson Rd.
Boxboro, MA 01719
(800) 526-8255
Inquiry 979.

•Self-contained specialized collector
and analyzer. A specialized workstation, including built-in hardware and
software for tabulation of summary statistics and filtering of packets to be
analyzed.
ISOLAN 1140
$7950
An independent network workstation
with its own Ethernet AUI interface.
(Requires a WYSE50 terminal keyboard.) Compiles summary network
statistics by workstation. Provides loading statistics by workstation and over
time. Development functions for packet
analysis also provided. Permits hexadecimal display ofpacket contents.
BICC Data Network
1800 West Park Dr., Suite 430
Westborough, MA 01581

or more network file servers. The usual
way to refer to the network directories is
to assign them letters so they look like
virtual drives. A workstation with drives
A and C of its own might then configure
virtual drives with names somewhere between D and Z as names for network
directories.
A Bird's-Eye View
Each workstation starts up with an
AUTOEXEC.BAT, which sets various

(508) 898-2422
Inquiry 980.
HP-4972A LAN Protocol
Analyzer
$17,350
Self-contained Motorola 68010-based
Ethernet (802.3) analyzer with optional
travel pack, with programmable filters,
real-time tabulation of traffic by destination, and traffic-generation options.
Hewlett-Packard Corp.
5070 Centennial Blvd.
Colorado Springs, CO 80919
(800) 752-0900
Inquiry 981.
Excelan EX5500
$15,750
A self-contained version of the LANalyzer EX5300, installed in a Compaq
Portable II.

•Multilevel protocol interpreter. Protocol interpretation decodes the various
layers of the received data to reconstruct the logical message contained in
the network packets.
The Sniffer
$15,750 to $24,000
A self-contained device installed on several hardware platforms, from laptops
to 80386-based machines. Includes interface card for IBM Token Ring, Ethernet, ARCnet, StarLAN, or PC Network
broadband. Additional interface cards
and software cost about $5000 each. Interpreters can be purchased for IBM
Token Ring, Novell NetWare, XNS/MSNET, TCP/IP, Sun, ISO/MS-NET, Nestar Plan series, or AppleTalk, at $995
each, and for DECnet and Banyan
VINES at $1995 each.
Network General Corp.
1945A Charleston Rd.
Mountain View, CA 94043
(415) 965-1800
Inquiry 982.

parameters, starts the network software,
and assigns names to network directories. It also sets the path command. This
gives DOS alist of drives or directories
in which to look for an executable file
(i.e., one whose extension is .
BAT,
.COM, or . EXE).
When you simply type the name of a
file (e.g., WP to access your word processing program), DOS always looks
first in your current working directory.
If there's no executable file of that name
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there, it checks areserved area of memory called the DOS environment for a
path statement. The path consists of a
list of drives or directories separated by
semicolons. DOS searches each of those
directories in the order in which they're
listed. As soon as it finds an executable
file whose name matches, it stops
searching and reads and executes the
file.
Trying to make things simple and consistent for everyone, LAN managers usually define path so that, on each machine, DOS first looks in the root
directory of the workstation's own hard
disk, then in anetwork virtual disk assigned as aprivate area for the user, then
in turn in each of several network directories devoted to different kinds of applications. Each cluster of network directories is assigned to a virtual drive. In
IBM's PC LAN, it might look something
like this:
NET USE F: \ FileServer
PRIVATE\ UserID
NET USE P: \ \ FileServer
PUBLIC

\ NET \

Share
Printers
Transfer files and a whole lot more with ManyLink.
ManyLink for PCs is the inexpensive software
package that lets two PCs (or aPC and alaptop
or PS/2) share printers, transfer files and a
whole lot more. Just connectibe PCs together
with the supplied serial elle, install the
software, and you can share"any printer
connected to either PC. Allprinting
and file transfers are done
in the background, so both PC
users can continue working even
while their files are being printed or
transferred.

,

More than two PCs? ManyLink for Work
GIMPS

\ NET\

allows up to eight PCs to share printers and transfer

files. There's no better way to make your printers and people

Each application has adirectory of its
own. An application package's instructions typically suggest creating an exclusive subdirectory. The manager of the
LAN then creates on the server aseparate directory for each application. So
that each workstation can find any network application, in whatever network
directory it may reside, the manager sets
each user's path in away that guarantees
that DOS will find the application. The
path is something like this:
path= \ ; C: \ ; F:\ ; P:BAT;P: \ SPREAD;
P: \ ACCTS;P: \ MAIL; P : \ WORDPROC; \
After everyone has installed this setup, a
few quick tests demonstrate that it works
and is easy to use. But what really happens? Every time you execute WP, the
workstation's DOS looks for WP in the
current directory and then in the local
hard disk. Not finding it in either of
those, DOS asks the network file server
to look in one of the directories identified
in the workstation's path. When the
server can't find the file there, the workstation asks for it in the next directory.
Since (in this example) the correct
path is the sixth of the network directories, the workstation asks the file server
to look in five wrong directories before it
hits the right one. Each of those wrong
requests generates adirectory search at
the server and apair of network messages.

work more productively.
With ManyLink for NetWate, any user can print
to any printer eálled to any workstation
on the network, saving time wasted
trekking to file serve printers.
And ietts can transfer files
from workstation to
. , 4E? lee.'‘•".9
workstationsitn simple
"COPY" command.
All NlanyLink products
allow users to send short
messages with a "CHAT" command, and provide security for
sensitive files. NetLine's latest product, ManyLink for ISDN,
lets you use'your ISDN telecommunications system
to network yote computers, share printers and
transfer files.

hether you have two compu-

ters, aNetWare netgiork, or an ISDN system,
when you think of share« pi:leers,
think of ManyLink.

•

e.' )

'
- .4 '

Net Line
2155 North 200 West, Suite 90, Provo, Utah 84604. 801/373-6(XX)
NetWare is aregistered trademark of Novell, Inc.

Netline products are note available through Micro D.
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workstations were failing to use it.
On this network, every workstation
starts out with a standard menu that it
downloads from acentral server. First,
we recorded the workstation's request
for the file and the server's response. To
our surprise, the trace of " normal" oper• Using synonyms. Some DOS shells
ations showed 13 consecutive reads and
provide asynonym facility in the workacknowledgments just to get one batch
station. When you type acommand, the
file of 263 bytes. Although the workstashell looks in atable of synonyms, so that
tion had allocated a cache, clearly it
(for example) when you type WP, the
wasn't using it. The workstation was askshell immediately substitutes
ing the server to send almost the same
fragment over and over. Why?
\ \ FileServer\ Net \ Public \ WordOur next step was to look in detail at
Proc \ WP
the workstation's request to open the file
and the file server's reply. Decoding the
in the command that it passes to DOS.
workstation's first request, we saw the
Using synonyms means that each
contents of figure 2at frame 53.
workstation needs atable that pairs the
The workstation requested " exclusive
local name for an application with the
read-only" use of the file (hexadecimal
full network path to it. With the synonym
11). Figure 3is the reply it got from the
table downloaded to each machine (e.g.,
server. The server opened the file, but
at start-up), there is no searching of direjected the request for "exclusive" use
rectories, and the machine can directly
and instead provided " shareable" use. It
transmit arequest for the needed file.
did that because at the server, the file
• Centralizing executable files. Network
was flagged " shareable, read-only."
managers can decrease searching by not
Following normal NetWare rules, a
creating separate subdirectories for each
workstation does not buffer afile that is
application and by putting all the applicaopened as " shareable." Here's the reations in one directory, called, for examsoning. " Shareable" permits concurrent
ple, APPS or BIN. Then there's only one
access by different users. Some of them
network directory on everybody's search
may have read-write access. If there's a
path.
possibility that someone else may be up•Establishing and enforcing standardsion time—depending on the disks indating the file, it would be dangerous to
ized batch files. Retain separate network
read ahead. That's because after your
volved, it may or may not—but because it
directories, but put acommon network
can greatly reduce the number of remachine reads part of the file into its
directory of batch files on everybody's
cache but before you refer to your cache,
search path. Make sure these batch files
quests to anetwork file server.
someone else may update the file, makdon't rely on the path command to locate
Caching has aprice. To the workstaing your cached version obsolete.
tion, it means setting aside apart of main
directories, but instead contain explicit
memory that might otherwise be used for
At the server, this file is flagged
paths. The batch file WP.BAT has to say
"read-only." There's no way another
resident software or currently active prothe following:
grams. Occasionally, it means sending a user could be updating it. Although we
knew that, the workstation had no way of
Z: \ WORDPROC \ WP.EXE % I. %2
long packet when in fact only asmall part
knowing. The workstation knew only
of it is used. If you set aside too much
that when it asked for "exclusive readspace for buffers, you starve the proIf the batch file stipulates the letter for
only," what it got was " shareable reada virtual drive, all users must adopt a grams that the cache is supposed to
only." It couldn't be sure that the file
serve. The payback is its effect on netcommon convention for assigning drive
work traffic, especially on the number of server hadn't opened the file " shareable
names to network directories.
read-write" for somebody else. To be
packets transmitted.
prudent, in such asituation the workstaTo collect an example for this article,
The Importance of Caching
tion never uses its cache.
Each personal computer has a CONwe set up aprotocol analyzer to report
Our LAN manager had flagged this
traffic between aworkstation and anetFIG.SYS file that tells DOS how to set up
file incorrectly. It should have been
the machine each time it boots. One of work server on aNovell token-ring sysmarked "exclusive read-only." Although
tem installed at Network General's headthese parameters sets the number of bufyou might not guess it from the name,
quarters. We had intended to measure
fers in main memory for reading from
this permission allows any number of
the machine's own disks. The disk-read
the flow with normal caching at the
people to open afile at the same time,
buffers amount to acache: easily accesworkstation, and then measure again
after we deliberately disabled the workprovided they all have read-only access.
sible temporary storage for items you're
station's cache. In running this simple
How did an experienced person like
likely to want again.
our LAN manager assign the wrong actest, we were surprised to find anice exCaching is based on statistics: When
cess code to anetwork application? Well,
ample of a common problem that we
you ask to read part of afile, chances are
by reading the network manual that
that in a few milliseconds you will ask
didn't realize we had. Despite the fact
for more of the same file. So DOS gamthat each workstation had allocated a states: " Files flagged Shareable can be
cache, in the sample we observed, the
read by more than one user at atime.
bles. When you ask to read just alittle,
Some Simple Remedies
Several simple remedies will solve problems like the one just mentioned. They
all involve less reliance on the path command for finding files.

often it reads not only what you asked for
but the following bytes as well. It keeps
what it just retrieved in abuffer. Experience shows that's what you're likely to
ask for next. When you do ask, it has
what you need right there in memory,
without requiring another disk access.
When your personal computer serves
as anetwork workstation, it sets up another set of similar buffers, but for caching data received from anetwork server.
Caching at the workstation is important,
not so much because it saves transmis-

C

aching

has aprice. To the
workstation, it means
setting aside apart of
main memory that
might otherwise be used
for active programs.
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This attribute is usually used with the
Read- Only attribute." (
SFT NetWare
Getting Started: Supervisor's Guide,
pub. 113, rev. 1.00. Novell, November
1987, pp. 5-12.)

NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:

Neither of those two sentences is false.
But they lead you to believe that " shareable read-only" is just what you want for
an application that many people will load
from a network server. In fact, such a

NCP COpen file NG.MNU
— Open File Request —
Request code = 76
Dir handle = 07
Search attribute flags = 06
Desired access rights = 11. . .
000. .... = Not defined
.1 = Exclusive (single-user mode)
. 0... = Allow others to open for writing
. . . 0.. = Allow others to open for reading
....
0. = Open for writing disallowed
. . . 1 = Open for reading

Figure 2: In this example, the workstation requested "exclusive read-only" use
of the file (11 hexadecimal), which enabled caching; the request was rejected
by the server. This action by the server disabled caching at the workstation level,
causing the system to complete 13 reads and acknowledgments to receive one batch
file of 263 bytes.

NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:
NCP:

NCP RF= 10F7 OK Opened
— Open File Reply —
Request code = 76 (reply to frame 53)
Completion code - 00(0K)
File handle = 00A3 5616 4642
File name = " NG.MNU"
File attribute flags = 81. ..
1... ....
File is shareable
.0. . . . = Not defined
= Not changed since last archive
.
0 .... = Not defined
.... 0... = Not execute-only file
.... . 0.. = Not asystem file
0. = Not ahidden file
.
1 = Read-only
File execute type = 00
File length = 263
Creation date = 15-Jul-88
Last access date = 26-Aug-88
Last update date/time = 8-Jul-88 18:53:02

Figure 3: Here is the reply the workstation received from the server after requesting
exclusive read-only" access to the 263-byte batch file. Although the server
opened the file, it rejected the "exclusive" use request and instead provided
"shareable" use, because the file was flagged "shareable read-only" at the server.
The workstation wasn't using its caching, because under NetWare rules,
aworkstation doesn't buffer afile that is opened as "shareable."

Rel.
Time
0.000
0.003

Cum
Bytes
67
387

From Workstation
From File Server
NCP C F= 31F7 Read 512 at 0
NCP ROK 263 bytes read

Figure 4: By changing afile marker from "shareable read-only" to "exclusive
read-only," the packets transmitted for this 263-byte file declined from 26 to 2.
Bytes transmitted declined from 2558 to 387, and the elapsed time declined from
0.163 to 0.003 second.

file should be marked " exclusive readonly." (Remember, as long as it's readonly, " exclusive" does not prevent
multiple users from having the file open
at the same time.) We asked the LAN
manager to make that change. The effect
was dramatic. One request and one reply
(see figure 4) did it all.
For this simple 263-byte file: Packets
transmitted declined from 26 to 2; bytes
transmitted declined from 2558 to 387;
and elapsed time declined from 0.163 to
0.003 second.
Tweaking in the Dark
Many network parameters are easy to set
but difficult to evaluate. For example,
you can set both the size and number of
network buffers. Larger buffers can diminish segmentation of file transfers.
But larger buffers at the server don't help
unless they're matched by the size of buffers at the workstations that use them. If
making buffers larger permits fewer of
them, that increases the probability that
there will be no buffer free to receive a
packet, so the packet must be discarded.
A discarded packet must be resent.
The sender of adiscarded packet decides when to resend it on the basis of a
time-out parameter. If the specified
time-out is too large, the sender waits
idly before replacing alost packet. If the
time-out is too small, the sender worsens
the contention for buffers by resending a
packet that has been queued rather than
lost. How can you balance these conflicting adjustments?
Making the adjustments when all you
have to go on is whether or not the network grinds to ahalt is so close to flying
blind that it's very hard to make a rational recommendation. Listening with a
protocol analyzer and making specific
observations gives you abasis for noting
when you've made things worse and
when you've managed to improve them.
Knowing the Problem
Keep in mind three things when you run
into network problems. First, you need
to identify the problem. Networks are
plagued with software errors, many of
them trivial to fix but impossible to diagnose by guesswork. Second, you need to
acknowledge the painful fact that you—
the way you run your network—may be
part of the problem. And third, you need
to realize that you may be able to fix the
problem very simply—but first you have
to be able to see what's happening. •
Harry Saal is president of Network General Corp. in Mountain View, California.
He can be reached on BIX do "editors."
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The Data Bandits
Viruses, theft, and accidental destruction
are all dangerous foes when it comes to network data
William M. Adney and Douglas E. Kavanagh

N

ow that your personal computer is
part of a localarea network,
should you be concerned
about the integrity of your
data? Well, if you store data
on the file server, yes. In fact,
you may want to take additional precautions to secure
your data.
In many offices that use
LANs, anetwork administrator sets up and maintains
data- security policies and
procedures. But to rely solely
on that person to ensure that
your data is secure is neither
realistic nor wise. You should
do your part as well. After
all, it's your information—
your spreadsheet, your documents, your time and effort—
that must be protected.
Protected from what?
There are many potential
threats to your network data
in today's computing environment, but
three are most common: virus programs,
accidental destruction, and theft. We'll
look at these threats and the countermeasures you can take to reduce or eliminate
them.
Computer Viruses
Viruses present avery real problem for
computer users, particularly for network
PHOTO/ILLUSTRATION: RON BROWN 0 1989

users. Many viruses attach themselves to
afile used by the operating system, such
as the BIOS (i.e., IBMBIO.COM), the
system kernel (IBMDOS.COM), or the
command interpreter (COMMAND.COM). The most insidious attach themselves to COMMAND.COM and are
passed on to other disks and directories
by the DIR command. Unfortunately,
the virus is only the latest in aseries of

destructive programs that began with the Trojan Horse and
the Time Bomb.
The Trojan Horse program
looks like it does one thing,
but it actually does something
else—like destroy a disk directory or scramble a disk's
file allocation tables. The significant point about the Trojan Horse is that it always
does its vandalism every time
it runs. Like the Trojan Horse
of ancient Greek lore, the program masquerades as some
type of innocuous application; it can be any kind of
.COM or . EXE file that purports to display graphics, list
adirectory, " unerase" files,
or just about anything else.
The disguise usually doesn't
last long.
Trojan Horses can be very
destructive. They can do
everything from erasing files
on adisk to invoking the system's FORMAT program. If the files are
only erased, they can generally be recovered by an unerase utility.
If aTrojan Horse invokes FORMAT,
your chance of recovery depends on your
system. In general, you can't recover
files from areformatted floppy disk because most FORMAT versions actually
overwrite everything. On ahard disk—
continued
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including the network's file server—the
network administrator may be able to recover most files (except for the root directory) with an " unformat" utility. The
Mace Utilities package, for example, includes both unerase and hard disk unformat utilities you can use to recover data.
The Time Bomb is even more insidious. It can perform the same kinds of
vandalism that aTrojan Horse can, but it
usually does so by checking the system
date and executing its destructive code
on or after aprogrammed date. As you
might guess, the Time Bomb is more difficult to detect and identify because your
computer may work correctly for along
period of time—at least until the system
date reaches the " bomb date." Unfortunately, you may not know you have a
Time Bomb until it is too late and your
data has been destroyed or corrupted.
A virus program may contain destructive code like the Trojan Horse or the
Time Bomb, but it has one added feature:
It is capable of reproducing itself and
usually does so by " attaching" program
code to one or more files in the computer
system. As aresult, it is extremely difficult to " kill" avirus once it is in your
system, since this usually requires adetailed examination of all files to be sure
that they have not been infected.
It may not be enough to delete asuspected file, because other files may be
infected. Many of today's virus programs seem to like to pick the system
files, such as the BIOS or the command
interpreter, for their free ride into your
system, and they do so because nearly all
of today's popular computer systems
have identical filenames. But avirus can
also attach itself to just about any file in
your system.
Spotting aVirus
Detecting a virus can be relatively
straightforward. The first problem you
might notice is that an infected system or
network won't perform normally. You
may have sudden and unexplainable system freezes while using the same software you have always used. Or you may
have problems running the software—it
doesn't save or print files properly, it
doesn't respond to commands normally,
or it simply does strange things.
The second way you can spot aproblem is through the drive light on afloppy
or hard disk drive. Does it light up every
few minutes, indicating some kind of
disk activity when you are not using your
system? This is not apositive indicator,
because some software has an autosave
feature that records data stored in memory after acertain number of minutes or
268
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keystrokes. Check your software manual
to see if you have this feature; if you
don't, you may have a virus in your
system.
Another way to spot avirus-infected
program is to keep an eye on the date of
.COM and . EXE files displayed by the
DIR command. In particular, the date of
COMMAND.COM shouldn't change
unless one of the users has modified the
file. Since that requires technical knowledge, you can check the date of COMMAND.COM on your DOS distribution

A

virus

is difficult to "kill"
because it can
reproduce itself

disk, and it should be the same throughout your system on your working disks.
Dates for applications software will usually be the date of installation or last upgrade. If you have adirectory-listing program that displays the date of system or
hidden files, be aware that some programs may update the BIOS file.
One last way you can spot apossible
virus is to know which files should be on
adisk and which files shouldn't. Unfortunately, it's easy to " hide" files from
the DIR command, so you will need
some kind of utility program, such as
WindowDOS from WindowDOS Associates, that displays all files on your disk.
For example, the IBM PC BIOS and system kernel usually have both the System
and Hidden attributes set.
In some cases, the files are also readonly. The WindowDOS program displays all filenames—including hidden,
system, and read-only files—as well as
the size, date, and attributes for each
file. You can watch for any unexpected
new files or changes in size or date to
existing files by periodically running a
directory utility program.
In all documented cases, there is only
one way to get avirus in your system, and
that is to copy an infected file or program. The bad news is that you have
much more exposure to avirus, since you
may not have any control of the programs
and data that are placed on the network.
An ounce of prevention is still worth a
couple tons of cure. Unfortunately, the

prevention approach presents considerable operational problems. The following three rules can help you prevent a
virus from infecting your system:
•Copy program files only from original
distribution disks that come in ashrinkwrapped package. This is generally safe,
although in at least one documented case
a distribution disk actually contained
virus code. If everyone follows this rule,
it will also aid in the fight against software piracy. In any event, be sure to use a
known original source that you trust.
•Don't copy program files from bulletin
board systems. This may or may not be a
viable option because you probably won't
have any control over what other network
users do. Unfortunately, some viruses
spread through BBSes, and conscientious
operators are inventing many ways to
cope with the problem. Many of us use
BBSes regularly, but you should only use
those that are known to be reputable.
•Finally, buy software that helps prevent avirus from attaching itself to your
files. Shareware and commercial programs are available, such as the Mace
Vaccine program, that intercept and
warn you of all attempts to update your
system files. Mace Vaccine is amemoryresident program that takes about 4K
bytes of memory, and Mace recommends
that it be placed first in the AUTOEXEC.BAT file. This and other similar programs can help provide some protection
against most of today's virus programs.
Preventing viruses isn't easy. But if
you're cautious and vigilant, you can
protect your network's health and prevent data destruction or corruption.
Accidental Destruction
Accidental destruction is another threat
to your network data. In fact, it is probably the most common threat to data on a
file server. A head crash on the network's file server or the electronic failure of ahub communications controller
can wipe out a tremendous amount of
data. So can power failures.
In fact, mistakes of all kinds can cause
catastrophic data loss— for example, accidental use of the dreaded DEL *.*
command if you are logged on to the
wrong drive or subdirectory. You can
counter these threats to preserve your
data. Many of these countermeasures apply to most systems even if they are not
on anetwork.
One way to get around the DEL *.*
command problem is to provide network
subdirectories for each user. If all users
work out of their own subdirectories,
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only they will have read, write, and delete privileges for files in those directories. Although other network users may
have read privileges in other subdirectories, they cannot write files to, or delete
files from, a directory not their own.
Even so, you should always keep backups
of all files in your subdirectory.
You can always opt to store your data
on floppy disks in your computer and use
the network only to run application programs. While this might also prevent
someone from stealing your information
off the network, it has the disadvantage
of being slower, since floppy disk drives
take longer to write data.
If you elect to store your files on the
network, the best way to protect them
from a head crash or other file-server
problem is simply to periodically back up
your critical data to afloppy disk on your
own system. When you are involved in a
complicated project, you should back up
often—for example, every time you take
acoffee break.
Theft of Information
Theft or compromise of confidential information is another potential threat to
using anetwork. For example, let's say
you are amanager using aword processor to write performance reviews on your
staff or using aspreadsheet to develop the
annual budget, including salaries, for
your department. How do you keep that
information confidential?
Sometimes, securing confidential information doesn't require alot of special
software or hardware. Since, in most
cases, simple precautions are best, just
don't keep that information on the network at all. Record all confidential data
on floppy disks and lock them in your
desk as you would any other sensitive or
restricted information.
Remember that the network administrator usually has " supervisor" privileges that, of necessity, permit access to
any network drive or subdirectory—but
not to your floppy disks. But if you need
to store the information on the network,
virtually all of today's network software
has avariety of internal security features
defined and mairhained by the network
administrator.
Both public and private subdirectories
and drives can be defined, and user
rights and privileges can be defined for
various subdirectories. You should
understand what privileges you have for
the server areas you use. For example,
some public subdirectories (needed by
all users) contain various programs you
may use, and normally you can read and
execute programs in that subdirectory

but not write (or add) programs to it.
Also, typically, at least one public
subdirectory or drive includes read/write
privileges for all users and is specifically
intended to allow transfer and sharing of
data among individuals and departments. In addition, each user normally
has a private subdirectory with read/
write privileges for that single user and
with read-only privileges for other users.
Some network software also provides
commands that let you define specific

privileges for each file. You may decide
to declare afile as private, which means
that only you can read or write to it. Keep
in mind, however, that the network administrator and other users may have
supervisor privileges that allow them to
access any file on the network. If afile is
really confidential, the easiest way to
keep it that way is to store it only on a
floppy disk.
Most of the best network software also
continued

the Tek
38.4K
modem bps
".simply ate
up our data:'
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 apair at $ 1195
apiece and try them for thirty days.
High speed file transfer software for
your PC-AT is included.
Our patented Model 2496 data
compressing modem was the only
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Network your PC to

PC/TCP is aDOS-based
implementation of TCP/IP,
the only open standard
for communicating
between awide range of
hosts, including Apollo,
AT&T, Cray, DEC, HewlettPackard, IBM, Prime,
Sun and Unisys.

PC/ICP emulates terminals on local or remote
hosts; Transfers files
between any host and
your PC, or between
PCs; Sends and receives
Ironic mall.

Ethernet, Token Ring, StarLAN and SLIP

PC/TCP has the
you need, as well as
speed, reliability, and support when you need it.

For more
information, call

Over aDozen Network Cards Supported
Developer's Kit for Custom Applications

fep

Oftware, Inc.

617-868-4878.

Networking to the World

P.O. Box 150 • Boston, MA 02142 •

Telex: 981970

HOW DO YOU GETA JOB
WITHOUT EXPERIENCE?
AND HOW DO YOU GET
EXPERIENCE
WITHOUT AJOB?
Most young people have
one answer to this problem.
They avoid it until they're out of
college. But they could be getting solid work experience while
they're still in college. With
your company's help. And ours.
We're Co-op Education. A
nationwide program that helps
college students get real jobs
for real pay, while they're getting
an education.
But we can't do it without
you. Those real jobs have to

come from real companies.
Like yours.
For more information on
how you can participate in
this valuable program, write
Co-op Education, Box 775E,
Boston, MA 02115.
Not only will you be giving
students achance to earn
money and pick up the most
valuable kind of knowledge,
you'll be giving yourselves
achance to pick up the most
valuable kind of employee.

Co-op Education.
You earn afuture when you earn adegree.
exné
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includes access-control features that require you to enter aunique user identification (i.e., alog-on ID) and apassword
when logging on. It's important to
choose your password carefully and keep
it confidential. And you should change
your password periodically— at least
once every 2months—just in case someone else has learned or obtained it.
Modem availability can create another
security problem. A major point of vulnerability is anetwork's dial-up capability. If outside users can access your network, you may want to check with your
network administrator to understand
what kind of security measures have
been implemented to prevent unauthorized access or unauthorized use of a
networked modem.
Coping with the Security Problem
You can effectively deal with the two
most common network- security problems—accidental destruction and theft of
information—by using floppy disks in
your system to store all data. This prevents theft of confidential data as long as
you keep the floppy disks locked up. It
also prevents others from accidentally
destroying your data; however, you
should make abackup of your original
data in case you make amistake.
Keeping abackup copy of your original floppy disk is also a good idea because it can reduce or eliminate loss of
your data if aTrojan Horse, Time Bomb,
or virus is introduced into the network.
You may also want to keep at least two
backup copies of critical files and rotate
them as needed so you will have away to
recover that data—just in case.
Preventing data destruction resulting
from avirus is difficult for an individual
user, but you may want to consider one of
the " anti-virus" programs for your individual system. Discuss this idea with the
network administrator, because there
may be various restrictions about running these programs on the network.
Most of these suggestions can be easily
implemented on your own system. More
important, you can do something to protect your data when your personal computer has been added to the network.
And if you follow these suggestions, you
will have taken amajor step in protecting
your data. •
William M. Adney and Douglas E. Kavanagh are senior consultants with TAP
(Total Assets Protection, Inc.), an Arlington, Texas, consulting firm specializing
in strategic information systems and technologically enhanced facilities. They can
be reached on BIX do "editors."
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The clear alternative to DEC terminals!
If you connect to a DEC VAX, there is a
better alternative. The UnVT. KEA Systems'
line of DEC terminal emulation products for
the IBM PC and successors. Software like
ZSTEM 240 with:
• true 132 column support on all adapters
•VT340 color and resolution
•extensive network support

Or for 100% compatibility, the PowerStation.
A DEC VT layout keyboard and ZSTEM
emulation software. Don't settle for just
a terminal. Get The UnVT.
Find out why 65,000 others use the clear
alternative.
Call 604-732-7411 or
FAX 604-732-0715 now.

KEA Systems Ltd., 2150 West Broadway, Suite 412, Vancouver, B.C. Canada V6K 4L9 • Order desk 800.663.8702.
DEC. VT and VT340 are trademarks of Digital Equipment Corporation. PowerStation, and ZSTEM are trademarks of
KEA Systems Ltd

IBM and IBM PC are registered trademarks of International Business Machines Corporation.
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Dialing Up 1990
One way to move bits and bytes
from here to there
Brock N. Meeks

A

ground while it queries the
database. If the on-line session should provide some
valuable data, the program
can sound an alarm to warn
you that something urgent has
been downloaded.
You can also create " metaapplications," which involve
multitasking and interprocess
communications. The script
language found in Relay Gold
and Relay Silver is an excellent example. Relay's script
language is built on an Application Program Interface
(API) that allows Relay to
send and receive commands
and data from programs such
as Ashton-Tate's dBASE III
Plus. A typical application
might proceed as follows:

swe approach the
1990s, more people than ever before will be dialing in and logging on. The
front-line troops in the current army of communications
tools are dial-up communications packages. And the next
decade of dial-up software is
already upon us.
Software developers are
pushing existing technology,
anticipating new developments, and improving on
tried-and-true techniques.
The result is that you have at
your fingertips more sophisticated and varied communications options than ever before.
Let's look at some of these.
According to Script
Early communications programs had crude scripting capabilities; script files created
afew years ago looked more
like hieroglyphics than acommand file
does. And although you had to spend
hours creating these nearly ilcomprehensible scripts, the most advanced applications for them were often no more
than automatic log-on and messageretrieval functions. Enter today's command-programming languages.
The programming language found in a
top communications package, such as
PHOTO/ILLUSTRATION: RON BROWN 0 1989

Smartcom III from Hayes Microcomputer Products, lets you take advantage
of the multitasking operating system provided for use with script programs. For
example, the Simple Communications
Programming Environment (SCOPE) in
Smartcom HI lets you write aprogram
that will poll an on-line database every
hour and download pertinent information. Such aprogram can run in the back-

•Your PC is set to automatically receive data from a
mainframe, under the guidance of ascript program.
•As your PC downloads information,
Relay boots up the dBASE API and then
initiates another script that sends keystrokes to dBASE to execute report-writing functions.
•The same script can then upload this
report to the mainframe.
• As insurance against line noise or
other induced errors, Relay can examine
continued
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you need it, or you don't. There is rarely
any middle ground.
Terminal emulation allows aPC to act
like a specific terminal attached to a
mainframe or minicomputer. It's the
method of choice for harnessing the
horsepower found in most corporate settings. In an era of connectivity, of using
Such complex scripts often require the
all the computing resources that exist
knowledge of an experienced programwithin an organization, terminal emulamer, especially if the script language is
unlike the traditional programming lantion is vital. And you are likely to find
guages. Fortunately, many of today's
that you need to access several different
types of mainframes or minicomputers,
scripting languages resemble popular
each geographically distributed.
languages. Crosstalk Mk.4 from Digital
The needs for terminal emulation
Communications Associates is one such
range from simple data entry to allowing
example; its language, CASL, resembles
your PC to act with some intelligence.
Pascal. This similarity makes writing
The bottom line for those needing termicomplex scripts an easy task for those fanal emulation, however, is access to inmiliar with Pascal. In addition, funcformation from aremote host; the hows
tions built into CASL let you exchange
and whys are unimportant. Since the
messages between script programs that
number and type of hosts may vary, you
are running simultaneously.
need aflexible terminal-emulation packMany of the more sophisticated scriptage—one that can emulate several differing languages let you automatically write
ent brands and models of terminals and
scripts in a " learn" mode. In this applicope with various hardware setups, and
cation, you log on and perform atypical
one that you can upgrade as new protoon-line session while the communicacols are instituted.
tions program " watches" or records all
The best terminal emulations can
your keystrokes. These keystrokes are
download data from ahost and then resaved, and when you issue the final command, the program compiles them into a turn to the PC's own local intelligence so
script file. To repeat the on-line session,
you can apply whatever application program you need to process the downall you have to do is execute the script file
loaded data. More advanced terminal
the program has automatically written.
emulations include data-conversion feaSome scripting languages, such as the
tures that automatically reconfigure
one found in Microphone II for the Macdownloaded data so it fits easily into the
intosh, let you write sophisticated
displays of PC-based applications. The
modem controls. You can add several
file-transfer protocols built into today's
different modem scripts to your script
dial-up communications packages let you
file. These scripts let you take advantage
make quick " start-and-stop" mainframe
of technically complex high-speed
accesses in emulation mode.
modems, such as the Telebit TrailBlazer,
Maximum flexibility comes from softa modem notorious for its complexity
ware packages that let you redesign the
(see " High-Speed Modems" by John H.
keyboard to their preferences or in line
Humphrey and Gary S. Smock, June
with aparticular application. Bitcom lets
1988 BYTE). Using the scripting lanyou program in custom-keyboard configguage found in Microphone II, however,
urations. For example, you could procontrolling TrailBlazer is simply amatgram the keys that aPC uses for certain
ter of picking the modem script you want
commands to have those same meanings
from amenu and placing it in the script
you're writing.
under terminal emulation.
Relay Gold has aprogrammable-keyScript languages differ greatly in abilboard feature that lets you switch among
ity and ease of use. In " Communications
several types of keyboard configurations
According to Script" ( August 1988
without having to learn each different
BYTE), Steve Apiki and Stan Diehl supone. You have the keys in the positions
ply achart that outlines 13 top communithat are familiar to you, something not
cations programs and shows how many
possible when switching between standkeystrokes each needs to create a BIX
alone terminals.
script file. The numbers of keystrokes
Screen emulation is also of key imporrange from alow of 117 to ahigh of 479.
tance. The ability to display 132 columns
is vital to spreadsheet programs. Using a
A Terminal Issue
PC for these applications, however, reDepending on your application, terminal
quires more than software-based termiemulation is either of the utmost impornal emulation. For 132-column displays,
tance to you, or it's anon-issue. Either

dBASE responses. If there is an error or
the data is nonexistent, the Relay script
receives the error message, interprets it
based on aset of error-trapping routines
coded in API, and takes action accordingly.
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you need additional hardware—aplug-in
board and a special monitor. Or you
could use side-to- side scrolling. This
technique displays the standard 80 columns on the screen; to look at the other
52 columns, you scroll right (or left) to
bring the " off-screen" characters into
view.
Some packages place terminal emulation in the PC's memory so that you can
operate it as a terminate-and-stay-resident utility.
Today's dial- up communications
products offer awide variety of terminal
emulation. However, of the top-selling
communications programs, only three
offer IBM 3270-type emulation: Crosstalk Mk.4, Crosstalk XVI, and Procomm Plus. And none of these is acomplete emulation in and of itself. The two
Crosstalk packages require additional
hardware (a plug-in board), and Procomm Plus requires a7171 protocol converter or its equivalent.
Terminal emulation in the Mac environment is starting to gain some speed,
too. As the Mac has moved from aclosed
system architecture to an open one with
the advent of the Mac SE and the Mac II,
promising developments have pushed the
Mac into view as aviable front-end system for IBM-to-DEC mainframe applications.
Earlier this year, Apple unveiled two
promising new development platforms:
MacWorkStation and MacAPPC. The
MacWorkStation is composed of three
main communications modules for sending serial and binary data. High-level
programming interfaces allow mainframe applications to exploit Mac features such as menus, windows, and dialog boxes. The result is terminal
emulation that melds with the Mac iconand-mouse user interface. MacAPPC is
the Apple implementation of IBM's Advanced Program-to-Program Communications (LU 6.2) protocol (see " A Logical Choice" on page 309).
A Matter of Protocol
File-transfer protocols are the heart and
soul of any dial-up communications program. In the beginning, there was XMODEM, and only XMODEM, which
was developed in 1977 by hobbyist Ward
Christensen to let one of his computers
trade files with another. He placed the
protocol in the public domain, and the
rest, as they say, is history.
Because XMODEM was the only publicly available file transfer, it quickly became the de facto standard. Today, there
isn't adial-up communications package
continued

WHEN A LAN GOES DOWN
DO YOU GO WITH IT?
Business stops when a LAN stops. And so can many a

for network loading, capacity usage, performance and

promising career.

station activity - all presented in a logical, coherent way.

Prevention is better than cure - and a whole lot less
expensive. Which is why MIS professionals are turning to

And all accessed through the friendliest user interface
in the industry.

Spider network monitors to identify problems before they
come up.

Choose from two models: aboard and software kit for
an existing AT or XT compatible, or a rugged portable unit.
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it eliminates bottlenecks, improves resource-sharing, lets you
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Communications Programs
Access
$250
Runs on the IBM PC, XT, AT, and
compatibles
Microsoft Corp.
16011 Northeast 36th Way
P.O. Box 97017
Redmond, WA 98073
(800) 426-9400
(206) 882-8080
Inquiry 952.
ASCII Pro
$99.95
Runs on the IBM PC, XT, AT, and
compatibles
United Software Industries, Inc.
8399 Topanga Canyon Blvd., Suite 2
Canoga Park, CA 91304
(818) 887-5800
Inquiry 953.
BackComm
$ 149
Runs on the IBM PC, XT, AT, and
compatibles
Primary Data, Inc.
5752 Oberlin Dr., Suite 200
San Diego, CA 92121
(619) 546-3996
Inquiry 954.
BLAST II
$250
Runs on the IBM PC, XT, AT, and
compatibles
Communications Research Group
5615 Corporate Blvd.
Third Floor
Baton Rouge, LA 70808
(504) 923-0888
Inquiry 955.
Carbon Copy Plus
$195
Runs on the IBM PC, XT, AT, and
compatibles
Meridian Technology, Inc.
7Corporate Park, Suite 100
Irvine, CA 92714
(714) 261-1199
Inquiry 956.

available that doesn't implement some
version of it. Isay " some version" because no standards were ever written for
implementing XMODEM. As a result,
various implementations exist— some
good, and some not so good. Now, some
12 years later, there still aren't any stan276
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Crosstalk Mk.4
$245
Runs on the IBM PC, XT, AT, PS/2s,
and compatibles
Crosstalk XVI
$195
Runs on the IBM PC, XT, AT, PS/2s,
and compatibles
Remote 2
$ 195
Runs on the IBM PC, XT, AT, PS/2s,
and compatibles
Digital Communications Associates,
Inc.
1000 Holcomb Woods Pkwy.
Roswell, GA 30076
(404) 998-3998
Inquiry 957.
Desktop Express (MCI Mail) ....$ 149
Runs on the IBM PC and compatibles
and on the Mac
Dow Jones Software
P.O. Box 300
Princeton, NJ 08543
(609) 452-1511
Inquiry 958.
Flash
Runs on the Atari ST
Antic Software
544 Second St.
San Francisco, CA 94107
(415) 957-0886
Inquiry 959.
Freeway Advanced
Runs on any DOS computer
Freeway
Runs on any DOS computer
Kortek, Inc.
460 California Ave., Suite 302
Palo Alto, CA 94306
(800) 327-0310
(415) 327-4555
Inquiry 960.

HyperACCESS
$149
Runs on the IBM PC, XT, AT, PS/2s,
and compatibles
Hilgraeve, Inc.
P.O. Box 941
Monroe, MI 48161
(800) 826-2760
(313) 243-0576
Inquiry 961.
Instant Terminal
$95
Runs on the IBM PC, XT, AT, PS/2s,
and compatibles
Softronics
7899 Lexington Dr., Suite 210
Colorado Springs, CO 80920
(800) 225-8590
Inquiry 962.

$29.95

Lotus Express (MCI Mail)
$150
Runs on the IBM PC and compatibles
Lotus Development Corp.
55 Cambridge Pkwy.
Cambridge, MA 02412
(617) 577-8500
Inquiry 963.

$139

MaxOnline
$69.95
Runs on MS-DOS systems
Maxon Systems, Inc.
353 Vintage Park Dr., Suite B
Foster City, CA 94404
(415) 377-0269
Inquiry 964.

$59.95

Microphone
Runs on the Mac
Software Ventures Corp.
2907 Claremont Ave., Suite 220
Berkeley, CA 94705
(415) 644-3232
Inquiry 965.

$149

Mirror II
$69.95
Runs on the IBM PC and compatibles
SoftKlone Distributing Corp.
327 Office Plaza Dr., Suite 100
Tallahassee, FL 32301
(904) 878-8564
Inquiry 966.

dards for file-transfer protocols, asituation that has led to avariety of them, each
satisfying aparticular need.
Today, there are at least adozen different file-transfer protocols in the public domain, as well as ahandful of proprietary ones. Most of the top-selling

communications programs have their
own protocols, each designed around
what its manufacturer considers to be the
best method for sending files across the
public telephone network.
The trouble is, these proprietary protocols, regardless of how effective they
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PFS:Access $ 140
Runs on the IBM PC, XT, AT, and
compatibles
Software Publishers Corp.
1901 Landings Dr.
Mountain View, CA 94039
(415) 962-8910
Inquiry 967.
Procomm Plus
$75
Runs on MS-DOS systems
Procomm
$35
Runs on the IBM PC, XT, AT, and
compatibles
Datastorm Technologies, Inc.
P.O. Box 1471
Columbia, MO 65205
(314) 474-8461
Inquiry 968.
QuickShare $465
Runs on the IBM PC, XT, AT, and
compatibles and on the Mac
Compatible Systems Corp.
P.O. Drawer 17220
Boulder, CO 80308
(800) 356-0283
(303) 444-9532
Inquiry 969.
Red Ryder
Runs on the Mac
The FreeSoft Co.
150 Hickory Dr.
Beaver Falls, PA 15010
(412) 846-2700
Inquiry 970.

$80

Relay Silver
$150
Runs on MS-DOS systems
Relay Gold
$295
Runs on the IBM PC, XT, AT, and
compatibles
Relay Communications, Inc.
41 Kenosia Ave.
Danbury, CT 06810
(800) 222-8672
(203) 798-3800
Inquiry 971.

are, can't talk to one another. For example, if you're not running Crosstalk
Mk.4's DART protocol end-to-end, you
can't use DART to transfer files. Thus,
in the spirit of reaching most of the people most of the time, the majority of telecommunicators use some form of public

SideTalk
$119.95
Runs on the IBM PC, XT, AT, and
compatibles
Lattice, Inc.
2500 South Highland Ave.
Suite 30
Lombard, IL 60148
(800) 533-3577
(312) 916-1600
Inquiry 972.
Smartcom HI
$249
Runs on MS-DOS systems
Smartcom II
$149
Runs on the IBM PC, XT, AT, and
compatibles and on the Mac
Hayes Microcomputer Products
P.O. Box 105203
Atlanta, GA 30348
(404) 449-8791
Inquiry 973.
Telescape
Runs on the Mac
Mainstay
5311-B Derry Ave.
Agoura Hills, CA 91301
(818) 991-6540
Inquiry 974.

$125

Works for Mac
$295
Runs on the Mac
Works for PC
$149
Runs on the IBM PC, XT, AT, PS/2s,
and compatibles
Microsoft Corp.
16011 Northeast 36th Way
P.O. Box 97017
Redmond, WA 98073
(800) 426-9400
(206) 882-8080
Inquiry 975.

domain file-transfer protocol.
There are two levels of public domain
protocols: those like XMODEM and
Kermit, ubiquitous among dial-up software packages, and those developed and
put into the public domain in hopes that
they will become standards, like Tym-

net's X.PC, Microcom's Microcom Networking Protocol (MNP), and Hayes's
FAST.
Don't expect any standards to emerge,
however. The international standardmaking bodies, such as CCITT, ANSI,
and IEEE, have avoided trying to develop
a file-transfer standard. Protocols like
Kermit and XMODEM defy definition.
They lump together many layers of the
Open Systems Interconnection communications reference model, handling both
low-level error-correction and high-level
file-handling tasks. Such a melding of
OSI " stacks" confounds the standards
process.
Hayes's FAST, however, addresses
only the upper layers of the OSI model. It
offers a file-transfer interface, but no
error correction. Similarly, MNP addresses the lower layers of the OSI
model, offering only error-correction or
data-link levels. Because these two protocols adhere, more or less, to the OSI
model, their developers have begun to
push for standardization. However, the
standard- writing process is slow.
Into the next decade, the three predominant protocols are likely to be
XMODEM 1K, Kermit, and ZMODEM.
XMODEM 1K is a substantial improvement over Christensen's original,
which transferred files in 128K- byte
packets. XMODEM was intended for
"short-haul" file transfers between computers in the same local region, and over
modems with top speeds of 300 bits per
second. When bulletin board systems
(BBSes) began to proliferate and file
transfers started moving hundreds or
even thousands of miles, the original
XMODEM failed more often than not.
XMODEM' 1K is a much more robust
protocol. It transfers files in 1K-byte
blocks and implements an error-correction scheme much better suited to the inherently noisy public telephone network.
Kermit was developed at Columbia
University and is the file-transfer protocol of choice for the many research networks, such as Usenet and Bitnet. The
user community has since adapted Kermit for use in dial-up communications
packages, and it has proven itself ahardy
and reliable protocol.
ZMODEM continues to gain popularity due to its " checkpoint restart" feature. This goes into effect if, for example, your modem becomes unplugged
from the phone connection, knocking
you off-line in the middle of afile transfer. You simply redial, and ZMODEM's
checkpoint restart lets you resume your
file transfer from the point of interrupcontinued
JANUARY 1989 • BY TE
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tion instead of making you resend the enable file transfers, modems operating at
tire file from block one.
speeds of 9600 bps or higher will beOther file-transfer protocols, such as
come common. With the push among the
YMODEM batch and sliding-windows
telephone companies to implement new
XMODEM, although sturdy protocols,
switching equipment and provide cleaner
aren't likely to become the protocol of
lines, it won't be long before all serious
choice. They were originally intended
asynchronous communications are movfor downloading several files at once, not
ing at 9600 bps or more.
individually. But with the advent of " arToday's top dial-up communications
chiving" programs, sometimes called
packages are capable of handling file
"libraries," the need for these protocols
transfers at speeds up to 115,000 bps. If
is diminishing. Archiving groups several
the future didn't hold the promise of such
related files into a single " archive,"
high-speed file transfers, we wouldn't
compressed (or squeezed) to save file
find this capability in these packages.
space, and downloads them as a single
The push for faster bandwidth is
file, eliminating the need for batch-file
driven solely by the emergence of hightransfers.
speed dial-up modems (see " Whither the
In addition, interest in " attached-file"
Modem?" on page 281). Although
protocols is growing. These protocols are
BBSes are beginning to creep toward
proprietary in nature, and the communihandling file transfers of 9600 bps, the
cations packages that implement them
real push is from the world of commerce.
are of little use for general communicaElectronic funds transfers along leased
tions needs. Such programs include
phone lines can handle data almost as
Lotus Express, acommunications packfast as the technology allows. Banks and
age that automates sending and receiving
multinational corporations need to move
files on the commercial electronic-mail
megabytes of data several times aday,
system, MCI Mail. The advantage of a and in this arena particularly, time
program like Lotus Express is that it lets
really is money.
you attach a binary file to a standard
For now, 2400-bps capability is suffiASCII text file. When you upload your
cient for commercial information sertext message, the binary file is " atvices. Most of the on-line sessions are intached" to the text and uploaded along
teractive, and you don't need 9600-bps
with it. Another user using the same softcapability to type in your messages. The
ware can then access the system, read
market for high-speed, dial-up modems
your message, and automatically downisn't standardized. Implementing speeds
load the binary file (e.g., a program,
higher than 2400 bps would mean subspreadsheet, or database command file).
scribers to the service would need to have
Some commercial on-line systems,
the same hardware that the service uses.
such as BIX, have also implemented this
While higher speeds would be nice for
feature, but it is a function of the sysuploading and downloading, proprietary
tem's software, not of the stand-alone
hardware would lock out the majority of
dial-up communications program.
users.

when scripting languages become more
powerful, they will become easier for
nonprogrammers to use, thus sparking
more sophisticated and complex telecommunications applications.
Beyond software improvements, however, the move to integrate existing and
emerging technologies is likely to provide the most exciting advances. The
addition of coprocessor boards to take
advantage of multitasking; the implementation of gateway services by the telephone companies to allow access to
newer, faster forms of information; a
public Integrated Services Digital Network service; faster, cleaner, packetswitched networks; the fiber-optic information highway: All these advances will
lead to more communications power literally at your fingertips.
The choices for dial-up communications programs are varied, as are the
prices. Remember that paying more
doesn't necessarily mean you're getting
abetter program or amore powerful one.
Another long-held telecommunications edict, " People don't change their
communications software," also appears
to be crumbling. In this day of custom
applications and specialized information
needs, staying with asingle communications package " in spite of the facts"
limits your telecommunications ability.
It would be nice to have asingle communications package provide all the features you'd ever want. But that package
isn't here yet. For now, we have alarge
variety of products from which to
choose: If you look for it, there's aproduct for every need... and, if you look
hard enough, aneed for every product. •

And the Band Plays On
As the communications world strives for
faster bandwidth and cleaner, more reli-

Brock N. Meeks is aSan Francisco-based
freelance writer who specializes in high
technology. You can reach him on BIX as
"brock."

A Bright Future
The future for dial-up communications
software is a bright one. For example,

Don't buy a "smart" modem
that can't talk!
Watson is the real "
smart"
tird:
,,e modem: it gives you autoY.I.efea u„ ' answer, voice mail, speed
VOICt MAIL/ dial, database access. Plus
afull-featured 2400-baud
modem. Over 25,000 Watsons have been
sold. Voice quality is amazingly life-like,
and an optional programmer's kit lets
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you build applications. For aphone demo,
dial 1 (800) 6-WATSON (
in Mass., (508)
651-2186). To order, call 1 (800) 533-6120
(in Mass., (508) 655-6066).

Circle 324 on Reader Service Card

:sz
ONLY $500

PLUS $ 100 PER 256KB MEMORY

When you can't afford to buy alaser for each PC, the
Buffalo SLTM is the inexpensive way to let everyone
share - not just your lasers, but printers, plotters and
modems as well. If you don't need simultaneous
access to shared files, the SL is also an alternative
to aLAN at afraction of the cost.
The SL has four parallel and six serial channels, with
all ten being user configurable as either an input or
an output, so you can share 1PC with 9peripherals,
9 PCs with 1 peripheral, or any combination in
between. If you need more than ten channels, you
can link several SLs together. All channels can be in
use at the same time and can rapidly transfer and
queue data. The SL even allows your PC to send data
at 19,200 baud. All memory ( user upgradeable up to
4MB) is dynamically allocated and shared as
needed.
The SL comes with software for menu- driven
installation and pop-up menu control selections, but
you don't have to be a programmer to use it. Of
course, the SL works just fine without our software
too! The SL has many other features so ask us to
send you more information.

MORE
11 "

MEMORY

elelnory Exteees'ilor Svçifeer

When 640K just is not enough, you reed to
add MORETM MEMORY. This Memory
Extension System .
'" Board uses only one slot
in any 8 or 16 bit bus and can be used as
expanded, extended andor conventional
memory ( EEMS/EMS version 4.0 software).

2MB-$1200,

4MB-$2100,

l

6MB-$3000,

koard
8MB-$3900

MORE MEMORY is compatible with
PC/XT/AT computers and supports PC- DOS,
MS-DOS, PC-MOS, OS/2, Unix, Xenix, etc. It
is easy to install MORE MEMORY and it
comes with a5YEAR WARRANTY.
MORE MEMORY has built-in DRAM
protection that corrects for any memory errors
when you reboot, so you will never have to
replace afaulty memory chip. No downtime or
costly repairs will ever occur due to a failed
memory chip on the MORE MEMORY board.
HYPERWARETM PC productivity boosting
software is included FREE with each unit.
HYPERDISKTM enables disk drive read/write
intensive programs to run 3-10 times faster.
HYPERKEYTM enhances tre responsiveness
of your keyboard. Sold separately, $ 49.95.
Circle 310 on Reader Service Card

Buffalo Products also makes other smaller buffers, automatic
switches, and interface conversion devices. All of our products
come with a 45 DAY MONEY BACK GUARANTEE. Call us
TOLL FREE and talk to one of our friendly application
technicians for solutions to your connectivity problems.

(800) 345-2356
Buffalo Products, 2805

19th Street SE, Salem OR 97302 ( 503)585-3414
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DRAFIX CAD ULTRA' FINALLY FILLS AN
IMPORTANT GAP IN LOW-C'. TCAD.

CADAPULT YOUR DRAWING INTO
LOTUS 1-2-3 OR DBASE.
Drafix introcLices CAD frir the real wed.
Any CAD package lets you create drawings New Dratx
CAD Ultra with CADapult in the first inexpersive CAD software
that can turn your d-awings into usable database and spreadsheet
information.
First, you can give every element ¡ ri yew crawing
attributes—aname apart number, aprice. for example. Then,
with little more than apush of abutton, you can convert the
data into aspreadsheet, nee it into adatabase o• inserl it into
your drawing.
Suddenly your concept becomes atiff of reterials, acomponen pricing list. an order fort. ajob estimate
"SIMPLE TO LEARN AND EXTREMELY EASY TO USE.
—?C Weel.
You never li•wl an case CAD sotivvate lc use Win Orafix
all of the menus are on the ::creen all of the time—there's nothing
to memorize! In minutes you'll create sketches and drawligs naturally and effortlessly—drawings that would Fequire weeIG otrairing on other CAD systems.
AMAZING POWER AND SOPHISTICATION FOR ONLY
$395.
All of the drawing, designing and ecLting functions

'Oral ix CAD
Ullma n

1_1_1_ Li
demanced by arcritects. engineers, drafters, contractors and other
serious CAD users are included.
•Create your own symbol libraries with attributes or use
311r pre-attributed, predrawn symbols supplied with the
Dazkage.

EVERYTHING YOU NEED IN ASINGLE PACKAGE.
Otter tow-cost packages require expensive add-on modules.
rt -es netting missing from Drafix CAD Ultra. for no extra cost
VOlget:
—BotPloler - for high resolution Dot and Lasr Printer
output.
— General Symbols Library of 450 pre-drawn objects.
—CADapull exchange ujlity.
— ,IPSLcompatability with desktop publÉhing
programs and afull range of pen plotters.
CALL US TODAY.
•
le of your neafes1 Drafix dealer, call us today
at 1-800-231-8574.
Ask about Drafix 3D Modeler and Draftx CAD
Report

•Draw lines, arcs, polygons, splines and bezier curves or
freehand sketch.
•Access our full complement of item and grid snaps for
superior accuracy.
•Use our powerlu and flexible automatic dimensioning sys-tern and crosshaxhing and solid fill for complex drawings.
•Take advantage of function key macros for even greater
performance.
EDITORS
FORESIGHT RESOURCES CORP.
•Use the revolutionary word processing window for adding
CHOICE
107?5 Ambassador Dr.
and editing text in drawings.
Kanss Qty, MO 64153
Plus much, much more.
816-891-1040
Circle 107 on Reader Service Cord (DEALERS: 108)
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Whither the
Modem?
Speed is up and prices are down—
can these trends continue?
John H. Humphrey and Gary S. Smock

M

odems are getting faster, and
the sheer volume of personal computer users forces
their prices down continually.
The technology that once produced 1200-bit- per- second
modems for several thousand
dollars each has advanced so
much that today, a 1200-bps
modem can be had for less
than $ 100. The future of
modem technology holds
similar promises.
The Past
In the past, the industry concentrated on standardizing
and developing modulation
technology ( the core " engine" of the modem). From
the 1960s to the mid- 1970s,
the marketplace saw intense
competition. AT&T's unique
modulation methods led the
way with international sanction, following in the form of similar
CCITT V-series recommendaticns.
Early core engines presentee technically simple modulation technology that
embraced frequency-shift keying (FSK)
engines serving dial-link usage in the
300- to 1200-bps range (Bell 103/202
and CCITT V.21/23). Leased-line operation, where the variance of channel conditions is more easily constrained,
PHOTO/ILLUSTRATION: RON BROWN © 1989

offered midrange speeds (2400 to 4800
bps) using more sophisticated differential phase- shift keying ( DPSK) engines
of the Bell 201/208 and CCITT V.26/27
products (see the article " High-Speed
Modems" in the June 1988 BYTE).
The late 1970s saw the emergence of
more complex modem-engine technology that sported sophisticated quadratureamplitude modulation (QAM) and

dynamic adaptive equalization. Operating speeds
climbed to 9600 bps and
above for leased-line use. In
the early 1980s, the advent of
low-cost microprocessors and
switched- capacitor filter
technology formed a marriage. This union allowed
communications engineers to
bring DPSK and QAM technology into low-cost forms
that gave dial-network users
both aspeed boost and an operating-performance surge.
These improvements came in
the form of Bell 212 and
CCITT V.22bis products providing 1200- and 2400-bps
data transfer rates.
At the same time, digitalcommunications technology
began to thrive for corporate
users with the advent of DDS,
Tl, and, more recently, Integrated Services Digital Network (ISDN) link technology.
These nonanalog special-network technologies introduced 56,000 bps, 1.544
megabits per second, and discretely
quantized 64,000-bps multiple-packet
data transmission potential. It looked
like digital transmission technology
would quickly surface as the long-term
winner for all data exchange. However,
the dial network is surprisingly resilient.
continued
JANUARY 1989 • BYTE
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echo suppressors mistakenly " kicked
in" during adata call: One modem or the
other could lose the carrier due to the
sudden drop in signal strength caused by
the echo suppressor. Also, think what
would happen if the time delay of the
echo were to change radically.
The introduction of satellite communications placed aprimary echo-reflection
point one-tenth of the way to the moon.
Now echoes can flow back to the talker
long after the echo suppressor has kicked
The Present
out and appear during the responding
In our ventures into space, we've made
flow of the listener's response. If acall is
use of orbiting satellites to carry commurouted by amultiple-satellite hop (from
nications traffic. Everything from simOmaha to New York, then from New
ple dial-link telephony to TV video and
York to Paris), the problem is comsophisticated military communications
pounded. Simple suppression of one side
have become atarget for uplink/downof the line based on relative signal
link traffic. This poses new problems,
strength and fixed time delays breaks
and with them come new solutions.
down as an effective deterrent.
In conventional terrestrial telephony,
This situation has spurred research
impedance mismatches along the routing
into echo-cancellation (EC) technology.
path serve to generate echoes. At one
time or another, you've probably gotten a If you know the waveform just issued,
link where it sounded as if you were in a you can store it and scan the other side of
the line looking for adelayed and attenutunnel. The dial network once solved this
ated copy—an echo. You can subtract an
nuisance exclusively with echo-suppresappropriately scaled and delayed copy of
sor technology. The " tunnel" effect
astored waveform from the inbound path
occurs when echo suppressors fail to opto cancel the echo.
erate properly.
Echo suppression works on the premThis is how EC technology was born,
and today's newest generation of dialise that humans use the telephone lines
link modems (V.32) make use of EC to
and that they are half-duplex creatures—
achieve full-duplex, 9600-bps communione talks while the other listens; both
cations. Both ends of the link transmit on
don't talk at once.
identical carrier frequencies simultaModems are smarter. They talk to
neously. However, each modem knows
each other simultaneously and must do
so to maintain the link. To have effective
the waveforms that it has sent. It uses this
information to add an inverted and apfull-duplex modem communication, you
propriately scaled and delayed copy of its
must disable the network's echo-supprestransmitted data directly into its received
sion feature; this is the purpose of the fasignal path, canceling out the effects of
miliar answer-tone burst you hear from
transmitter echo. Thus, only the distant
the distant modem when you dial.
modem's inbound signal remains to be
Answer tone is asignal to the dial network that this is adata call and that it processed.
In the early 1980s, work began on
should shut down echo suppression for
what is now the V.32 EC modem engine.
the duration of the call.
By 1984, the CCITT had ratified V.32,
Echo suppressors assume that only one
and modem manufacturers began the
party will talk at atime. The dial-netgrueling task of designing functional EC
work monitors signal strength in each leg
modems. To solve the problem, applied
of its four-wire path (me to you and you
to me), assuming that the side of the link mathematicians were put to work in
with the strongest signal is the talker and modem development. With them came
applied statistics and encryption
that the other side can be safely attenutechnologies.
ated during talker activity to prevent echoes from flowing back to the talker.
Mathmagic
When the talker stops, the network releases its attenuation to allow listener reThe industry has learned to use encoding
to produce performance gains. Trellis
sponse and squelches the opposite path to
encoding is used in today's 9600-bps and
protect the listener against echoes.
higher speed-rated CCITT engines to
In this manner, the phone lines are acproduce more reliable operation. At first
tively and selectively silencing one side
of the channel in an effort to provide blush, trellis-coded modulation (TCM)
looks like pure and simple magic.
clean, echo-free communications. You
First, you add analog horsepower to
can imagine what would happen if the

Dial links are already installed (our
parents and grandparents paid the amortized cost of construction). They intermix to effectively connect anywhere in
the global village without needing advanced planning and telephone-company
installation services. This provides an
expedient answer if you want to get up
and running without wading through
miles of bureaucratic red tape.
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complicate the core transmission pattern.
Instead of using asimple 16-point constellation, for example, you force the
modem to ahigher-density 32-point constellation. The 32-point constellation
offers higher encoding density with its
"quintbits" (25=32), as opposed to the
16-point constellation with its " quadbit"
structure (
24 = 16).
With a given, fixed baud rate (e.g.,
2400 baud), the 16-point constellation
can deliver data exchange rates of 9600
bps (2400 baud x 4bits per baud). The
more complicated 32-point constellation
offers an intrinsically higher data rate
capacity of 12,000 bps (2400 baud x 5
bits per baud). It's also more susceptible
to channel noise because you have
pushed the individual decision points
closer together, and any minor noise perturbation is more likely to cause the distant receiver to make adecoding error.
However, instead of using the higher
density of the 32-point constellation for
speed purposes, suppose you use its
added complexity for noise immunity
purposes to derive aperformance boost.
TCM does just that.
Instead of operating at 12,000 bps,
V.32 TCM transmission remains at 9600
bps with twice as many constellation
points as it needs. The extra constellation
points produce a redundant bit. This
fifth bit is used as an embedded " checksum" to produce intelligent transmission. Decision rules are used in both the
transmitter and the receiver to produce
an orderly transmission that is designed
to maximize noise immunity.
The redundant bit serves an errordetection function similar to the familiar
ninth bit used for parity in 8-bit microcomputer memory systems. The memory-parity bit doesn't prevent errors
from occurring; however, it flags them
and prevents them from propagating.
With TCM, the fifth bit acts to help
the remote receiver make ahigh-probability choice among possible alternatives
when channel noise has distorted the incoming signal. It doesn't absolutely
guarantee error-free communication,
but it does help by reducing the probability of errors.
The use of redundant encoding techniques like TCM has given rise to faster
operating speeds with little, if any, performance penalty. Today's modern
leased-line 19,200-bps half-duplex machines churn along rather reliably producing similar noise-immunity characteristics to those of the V.29 9600-bps
modems used in the late 1970s.
Along with redundant encoding technology, mathematicians brought encryp-
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lion technology to the modem world.
The best example is today's 2-to- 1to 4to- 1built-in data compression. If we can
compress the data before feeding it to the
modem and expand it once it's received,
we can achieve athroughput gain without
cost to analog engine complexity.
This is an exciting area of technology,
and the CCITT has been working feverishly in recent years to construct aplatform for standardizing error-detection,
error-correction, and data-compression
functions in modems known as V.42.
These features exist today on amanufacturer-specific basis. X.PC, MNP, and a
myriad of alternatives (e.g., Kermit,
XMODEM, and YMODEM) exist to reliably transport data and, depending on
protocol, provide aspeed boost via data
compression.
The V.42 standard sought plenary approval from the CCITT, which met last
November. Current V.42 specifications
seek to form astandardized platform for
the development of these non-enginerelated modem attributes. Experts expect quick ratification of the V.42 recommendation that embraces early MNP
compatibility (up to level 4) as well as a
more advanced form of error correction
known as LAPM (link access protocol
for modems).
V.42 is expected to serve as aplatform
on which to build for the future with sophisticated add-on features, such as integral data compression being brought
along via incorporation into the flexible
LAPM protocol. Since the industry has
seen impressive speed boosts of up to
four times from today's data-compressing modems (see the Telcor Accelerator
2496MA performance in the article
"High-Speed Modems" in the June 1988
BYTE), we can expect alarger selection
of standardized, interoperable modem
products to emerge in the future thanks
to V.42.
The Future
Unfortunately, today's concentration on
the fruits of mathematics has taken the
focus off core-engine development. In
the early 1980s, the industry focused on
engine development, and the CCITT promoted EC V.32 in 1984, well ahead of
then-current technical practice. This
served as achallenge to modem designers. Where is the next advanced-engine
specification to challenge us into the
mid- 1990s? Sadly, the answer is nowhere. Many people expected that the
world would suddenly go digital and that
ISDN would surface quickly to provide
a global communications vehicle that
was fast, clean, and omnipotent. This

simply hasn't happened.
Leased-line technology exists based
on second-generation, multidimensional
TCM that yields solid 19,200-bps core
communications speeds. Unfortunately,
these machines are large, expensive, and
dedicated to corporate leased-line links.
What about higher speeds at the personal
computer level for dial use?
Even though standards organizations
have not promulgated the next-generation
engine technology, entrepreneurial design work is alive and well. The 19,200bps leased-line machines ( for which
there are no adopted CCITT standards)
have improved to the point that coreengine technology now approaches performance levels robust enough to deliver
19,200-bps dial service. In fact, some of
the leaders in this area are experimenting
by adding dial backup capability to these
leased-line products.
The 19,200-bps modems are currently
half-duplex in nature, and no error-correction or data-compression protocols
have been added as a front-end to the
modem's core engine. If you can use
echo cancellation at 9600 bps to yield
full-duplex, overlapping-carrier operation, why can't you use the same technology at 19,200 bps to produce a fullduplex dial engine that's twice as fast as
V.32? The answer is simple: You can.
Already, derivatives of V.32 using integral data compression have been developed that achieve 38,400-bps operation
(four times compression on acore 9600bps engine). By using echo cancellation
and data compression, we can envision
an 80,000-bps full-duplex, dial- link
product made from today's 19,200-bps
engines using afour-times data compressor. Such amachine would rival conventional DDS yet have the flexibility of the
dial network's extensive existing routing
paths. This technology is at hand.
You can use EC to successfully separate transmitted data from received data
under spectral-overlapping conditions.
Couldn't you also use several echo cancellers in agiven modem design to separate multiple overlapped transmitters
sharing the same forward channel to
create bit-parallel transmission paths?
By blending multiple-carrier technology
with EC and then introducing the advantages of integral error control and data
compression, exotic modems of the fu
turc might be able to break the 100,000bps speed barrier—an exciting prospect.
Certainly, the bandwidth of analog
telephony is not infinite, and there are
distinct limits as to how fast you can push
data through the pipeline. In the late
1940s, Claude Shannon gave us a for-

mula for computing channel capacity
that is based simply on the bandwidth
and signal-to-noise ratio characteristics
of the channel at hand. Using this formula, we computed an upper limit of 30,000
bps for 3-kHz phone lines that typically
exhibit signal-to-noise ratios in the 30dB range. Shannon's law applies to the
base data rate of the modem's core engine, and all bets are off if we precompress the data stream before handing
it to the modem engine for transmission.
If we could develop the perfect Shannon
engine—today ' s 19,200-bps machines
are homing in—and add a 4-to- 1 data
compressor to it, 120,000-bps communication should result.
Some people think " anti-Shannon"
engines may be feasible—modems that
are capable of detecting and canceling
noise sources in the phone lines. Such a
belief arises from looking at background
channel noise as the sum of multiple
sources and the idea that some key-noise
sources aren't entirely random.
If modems could be made intelligent
enough to recognize the discrete contributions of these nonrandom noise
sources and act to cancel their effects,
significant increases in operating SNR
and engine performance would result.
Anti-Shannon machines offer the hope of
link-performance boosts that are independent of atelephone system's age or
quality. Combine such thinking with the
continual improvement of the links
themselves (use of fiber-optic trunk lines
for terrestrial links and the addition of
satellite and microwave channels to the
mix of channel-routing alternatives), and
the belief in continued higher operating
speeds continues to brighten.
Dial-link machines aren't expected to
rival the 1.544-megabit-per-second rates
offered by T1 carrier operation; however, there's some distance to go before
modem technology is saturated. By the
1990s, we may realize an order-of-magnitude boost above today's 9600-bps operating speeds.
Price and cost follow the degree of circuit integration and are responsive to
sheer volume demand. If enough of us
want to transmit the contents of a 10megabyte hard disk across the country—
or across the globe—in less than 2minutes, it will probably happen. •
John H. Humphrey and Gary S. Smock
are general partners of TeleQuality Associates in Golden, Colorado, where they
provide engineering consultation and
telecommunications design and product
testing. They can be reached on BIX do
"editors."
JANUARY1989 • BYTE

283

kee

see.

1213 12' analog rnonorefosm

Gries eam

erlormance
deliver the
new standard Tatung
providebundles
superior value Tatung
etalerannetveeerdaccietiatnn.m
The Tatung
VGA. card 'Tatung
Monitors
otters
na33
anahag rno, m--- me GM, scale GM leer , a' !ma.;
Wee, dal en,
ChS,k92
P, monitors
monitors and
cards,
dard
is introduced,
reach
of
system
users
have a
We offer the broadest
BY bundling VGA
justifiable
concern
about software cornd Tatung puts VGA
hat's why

Advantages are
enhanced
by Tatung
is
a is a16-bit
VGA provides
Ours
significantly
graphics
arrayhigh
board available:
. of
resolution. Inhigher
tact,
with asingle
5new ys
image clarity is 37ch,
speed, register COrnand engineered
higher
than
E.G'.
And
patible,
VGA
cht‘p‘...a
monitors.
Each
model
while EGA gives you
graphics con.trol etarst
provides 640
x480,
16 on-screen colors,
that's incredib.
640 Y, 350 lines ot
VGA puts 256 coles

(it has abanowidth

(from apalette of
262,144 colors) on
amonitor's screen
at atirn Distortion,
ghosting, and even
reduced. In text
eye fatigue is sharply
erecters

hy
note any SOitigare
within t
everyone.
most VGA patibility.
cases. tt‘eInTatung
bundle will cost no
Tatung otters aunique

grapnics resolution;

more than EGA

mote
7times that 720 y.ae lin,esnfeowr
of other VGA boards)! text. Tatung s o _el. a
You can access this
VGA monitors It
speed through the
broad range of
16-e data path to
features that con ROM, and 110. Our
display me ory BIOS
exclusive Swifenite
makes the wa..it state
nexistant.

uperior value: dark,
text or
video
tribute.
to reverse
their
non- glare .
jamugtornatic vertical t.i
encoding, rnul mi
i
c.

svg‘t-

odes ,
(even
those voth
On-board
chable powe.r
sup.ply,
descenders
like
ore y,
clearly
p
virtualiy
More'?
Withincreases
16 colors,is
resolution
to switch,
1
removable tiltlswivel
s
800 x6 •
and 91 at
and
ases.
, upported
defined thanks to a
a
256K
card
is DRAM;
backward
9x16 dot matrix. But,
patible
with EGA, cornOGP1/4, b..a
by latungs full year
while the monitor is a
MDA, and Hercules
warranty
vital part of aVGA
syste, we think the
hics standards.

M

real key is the VG
car d that goes with it.

Circle 336 on Reader Service Card

9

guarantee*: it you

Pacages‘
Id
' Mies within
we believe that
feature
compatibi
value.
charge
within
30 days,
for feature, dollar
forThe the
1year
warranty
doilar, the Tatung VGA period, Tatung will
bundle represents incorrect
themwill
lree
VGA card
beol
kind of value only the
compara

largest manufacturer
wfoTiodncit:Ilrs invythate.
otters users ahuge
In addition, Tatung
e• aTatung

refunded.the lull
otherwise
value ot the Tatung
VGA story. It's astory
mat's
Tatung
worth
seeing.
complete
information,
• ns, and the

advanta
VGA, bundle is 100 o
113Mie VGA compatible and more...your
investment tecsteodlt
in
ware
is luny pro
.

specifica
name of thelatung
ddeeam ler near you, and
onstration,
to arrange
for a
call us today.
After all, seeing
is beefing.

e TATUNG
We monitor the world.

IN

DEPTH

PC COMMUNICATIONS

OS/2 Hits
the Networks
Expect to see the development
of more distributed applications
Ken Thurber

1

fyou operate a localarea network ( LAN)
and want to run OS/2,
you'll face three different concerns. You'll need to
provide OS/2 on user PCs;
you'll need to understand distributed applications with
OS/2; and you'll need to
know how OS/2 operates as a
server platform.
The first step you need to
take to supply network support to an OS/2-based user
PC is to extend the OS/2 environment. Applications running on the PC should be able
to access files, printers, and
devices located on and shared
by servers on the network.
Next, you need to provide
OS/2 support for networkwide user and system-administration features for the PC.
The third step is to provide a
networking system with enhanced communications capabilities so that the OS/2-based PC can
access other networking and computer
environments.

software that enables the PCs
and the server to communicate; and the interprocess/inter t
ask communications
(IPC) mechanism. (The IPC
is implemented on top of the
other three components. It
handles service requests and
replies between the users and
the server, respectively.)
OS/2 defines IPC mechanisms for communications
between tasks running on the
same PC. A particular architecture could extend these
mechanisms so that the tasks
running on both the user system and the server can communicate.
Besides basic components,
a distributed- applications
platform needs to provide a
distributed naming system
that can be used to connect a
user to aserver transparently.
(A naming system can also
-m.1111111111
provide acommon view to the
user and the system administrator of diswhere the user portion is oriented toward
tributed applications and network rethe user interface and presentation, and
sources.) The platform should also supthe server portion is oriented toward
ply an environment that lets you manage
shared-resource management.
the server portion of the application from
Four basic components provide the unanywhere in the network.
derlying platform for distributed applicaSince OS/2 is amultitasking operating
tions: the operating system on the user
system, it is one choice for a networkPC; the operating system on the server
server operating system. It's not your
(see the text box " Pieces of the Puzzle"
continued
on page 286); the networking protocol

.........--- -ellffloofflir

Distributing the Load
OS/2's support of multitasking and the
networking of OS/2 PCs is bound to encourage distributed-applications development. These applications will be designed with a user/server architecture,
PHOTO/ILLUSTRATION: RON BROWN 0 1989
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Pieces of the Puzzle
O

Unfortunately, however, LAN operating systems are not without their problems. For example, none of them addresses the issues of data translation and
representation. In other words, most of
them support only one type of PC and
operating system.
It's also difficult to map a resource
such as a file into this network of distributed service and resource structures, and error recovery in an operating system can be complex. Another
problem you might notice in distributed
systems is that multiple copies of the
same software seem to propagate. This
is one of the reasons why distributed administrative control in aLAN environment can be aproblem.
In addition, if your local network operating system isn't efficient, it may become abottleneck in the system. If the
operating system can use only a small
portion of the network bandwidth, it
may not matter if the LAN is a1-megabit-per-second or a10-mbps system.
Figure A is alogical model of aLAN

ne of the key software components
in aPC local-area network is the
network operating system. And what is
its primary purpose? To provide multiuser capabilities to acollection of single-user workstations.
In fact, LAN operating systems solve
multiuser transparency problems, not
applications problems. They provide a
common syntax as well as error recovery to increase local and remote operation consistency. They also increase the
portability of applications across different LANs and promote hardware independence. A LAN operating system's
goal, then, is to:
•Transform a collection of hardware
and software resources, namely the
LAN and its PCs, into acoherent set of
abstract objects or resources.
• Support naming, access, sharing,
protection, synchronization, intercommunication, and error recovery.
•Multiplex and allocate these resources
among many computations (PCs).

Distributed
LNOS kernel
Requests

Requests

Replies

Distributed
message
exchange
interprocess
communication
service

Replies

Arbitrary- length
messages

Server processes

User processes

Figure A: A LAN operating-system model.

only choice, however. For instance, you
could use Unix to provide these same services for OS/2-based PCs. You can also
use OS/2 to implement the server portion
of adistributed application, but there are
other choices as well.
A networking system that includes a
solution for OS/2-based servers needs to
286
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provide support for an OS/2-based application server and coexistence with OS/2based file and print servers.
The discussion that follows compares
IBM's OS/2 LAN Server to 3Com's
3 + Open operating system and also examines how Novell's NetWare fits into
the picture.

operating system. In most PC LANs,
there is actually acommunications kernel distributed across all the PCs, regardless of whether the PC is aserver, a
workstation, or a nondedicated workstation/server.
This model represents a common
mechanism of how you, as aLAN user,
can communicate with the server. First,
you send out a request from a PC or
workstation. It goes through acommunications kernel on your PC over the
network and through the kernel on the
server, where it performs afunction or
an operation. You then receive the
server's reply, which travels through
the same mechanism. Thus, there's at
least one small piece of software, the
kernel, that's common to all the machines in the LAN system.
Another common element is the user
interface. The ideal user interface in a
PC LAN operating system should at the
minimum include all the following
features:
•A choice between amenu-driven or a
command-mode system; you may prefer
amenu-driven system if you're abeginner, or acommand-mode system if you
have more experience.
•The ability to set the default boot environment; in other words, a server
should be able to download default software every time you log onto anetwork.
•The ability to execute server commands within turnkey applications; this
shields you from mundane network
details.
•On-line help not only for an application but for the network, too.
•An elegant way to recover from errors
in the LAN.
•A locator service that tells you where
aresource, such as aspecific file, is located in the LAN.
•The ability to handle diskless PCs.
Using such an interface will make communicating and working on a LAN a
much more pleasant proposition.

Comparing Capabilities
Figure 1illustrates the architectures of
the OS/2 LAN Server, the 3 + Open network server ( which is based on the
Microsoft OS/2 LAN Manager), and
NetWare. They all support OS/2 network
workstations. And, although it doesn't
continued

(t1
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INCREDIBLY POWERFUL.
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show in the figure, they are also all compatible with an IBM PC LAN workstation running DOS. In addition, 3 + Open
can have 3 + Open network workstations
running DOS.
The figure also shows the Open Systems Interconnection model. If you compare the OS/2 networking architectures
to the OSI model, you'll notice the key
compatibilities: An OS/2 server is used
as the kernel to the network server and
the Microsoft Redirector, and thus the
server-message-block (SMB) file- system
protocol is used.
In addition, IBM and 3Com support
the NetBIOS and the data-link-control interfaces. IBM's Advanced Program-toProgram Communication protocol will
be supported by the 3 + Open server and
will use the DLC interface to the physical
network connection. Novell's NetWare
also supports APPC. In fact, Netware,

OSI model

Application
layer

Presentation
layer

Session
layer

Transport
layer

Network
layer

Data- link
layer

Physical
layer

along with the 3Com and IBM servers,
will be compatible with applications developed by IBM and third-party developers and will adhere to the OS/2 program
interfaces.
IBM has already announced several
applications as part of its OS/2 Extended
Edition. Independent third-party applications developers have announced products with similar functions that will be
generally available for OS/2-based network systems.
3Com is expected to offer advanced
network- service products, including
such office-productivity applications as
electronic mail and network management. IBM has not yet announced an intention to provide advanced network services for its OS/2 LAN Server, and
Novell seems oriented toward thirdparty suppliers for development of service products.

Microsoft LAN Manager
(3 + Open)

IBM OS/2 LAN Server

Novell NetWare

Application

Application

Application

OEM
network
services

LAN Manager
core
services

Redirector (SMBs)
OS/2

NetBIOS

Named
pipes

OEM

OEM
APPC
(LU 6.2)

OEM

(No IBMLAN Server
announced ,
core services
products)
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NetWare
value-added
process

NetWare
core
services

Requestor ( SMBs)
OS/2 Extended

Requestor non-SMB)
OS/2 Extended
(with or without coprocessor)

NetBIOS

NetBIOS
APPC
(LU 6.2)

IBM, OEM,
or XNS

IBM, OEM, or
XNS ( Xerox Network System)

Typically
DLC Type 2
DLC Type 1
(802.2)

OEM LAN

Figure 1: An Open Systems Interconnection and OS/2 architecture summary.
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Sharing the Work
Today's business applications tend to use
the basic file-/print-sharing capabilities
of network systems. In these applications, all computing is done at the network workstation. The shared disk of the
network server stores data processed at
the workstation and sends it to ashared
printer for hard copy.
Under OS/2, many applications will
be distributed. A distributed application
shares computing power among network
workstations and network servers.
Rather than simply sharing disks and
printers, the network server also shares
computing power.
For example, in anondistributed environment, you can sort the data in adatabase that contains names and addresses
and render several different printed reports, depending on your requirements.
With a distributed application, one or

DLC Type 2
DLC Type 1
(802.2)

Token Ring
(802.5)

Named
pipes

APPC
(LU 6.2)

XNS

XNS

DLC Type 1

Ethernet (802.3)
Token Ring ( 802.3)
Other LANs
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more of the tasks (such as sorting or reporting) would be sent to another computer on the network for processing. Depending on their design, distributed
applications may offer many advantages,
including efficiency, data security, and a
better price/performance ratio for network computing resources.
IBM's OS/2 LAN Server clears the
way to create distributed applications
that have the potential to improve network workgroup efficiency ( see the text
box " The OS/2 LAN Server" on page
290). However, implementing the concepts involved will be difficult.
For distributed applications to work,
network software must support OS/2 on
both the network workstation and the
network server. NetWare, 3 + Open, and
the OS/2 LAN Server all do this. Optionally, with NetWare, the network workstation can communicate to aproprietary

file server that passes OS/2 requests to a
coprocessor board that is internal to the
server.
VINES and OS/2
Banyan Systems currently supports both
DOS-based and Unix-based servers in
VINES. In addition, the company is
committed to supporting all aspects of
OS/2. By supporting OS/2, VINES can
extend the services it now offers to include multitasking features for networkbased PCs.
Four major categories of services will
be available to an OS/2 workstation connected to a VINES network: NetBIOS,
OS/2 connectivity, communications, and
data management.
VINES will support OS/2 workstations through a Requestor module for
file, print, and device sharing. The appropriate module will be invoked when

OS/2 determines that afile, print, or device I/O request is directed toward resources located on the network.
The Requestor module will formulate
the request into a protocol packet and
communicate with the VINES " socket"
interface. VINES will also support the
NetBIOS. Figure 2 shows VINES and
OS/2 workstation integration.
VINES currently supports aplatform
for building distributed applications. All
services and applications in the VINES
product were implemented using this
platform. The platform supports DOS
clients that can use network-wide IPC
mechanisms to communicate with Unix
servers. A network compiler technology
hides the details of this mechanism.
Banyan plans to extend its distributedapplications platform and will provide
full support for IBM OS/2 and OS/2 Excontinued

OS/2 workstation
Applications

OS/2 applications

Other VINES services

OS/2 with
IBM Requestor (SMBs)
(extended edition for IBM;
extended or standard for
Microsoft networks or
Novell Requestor)

Requestor
OS/2

Sockets

NetBIOS

VINES network protocols
NetBiosNamed
pipes
IBM, OEM, or
XNS

APPC
(LU 6.2)

IBM, OEM, or XNS

Figure 2: The Banyan VINES and OS/2 workstation architectures.

Named-pipes API
NetBIOS
API

APPC API
NetBIOS

DLC Type 2
(MS- Net, OEM, 3Com,
and IBM only) (802.2)

Named pipes

NetBIOS extended user interface

APPC
(LU 6.2)

Token Ring extended user interface
Ethernet
(802.3)

Token Ring Other LANs
(802.5)
(Novell only)

Transportlevel API
DLC Type 2

Figure 3: The APPC, NetBIOS, and transport-level APIs.
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The OS/2 LAN Server
O

ne good point about IBM's OS/2
announcement was that it helped
bury speculation concerning the technologies and architectures to be endorsed for the company's OS/2 network
product, OS/2 LAN Server. Based on
the announcement, OS/2 LAN Server
apparently incorporates key technologies derived from the 3Com and
Microsoft joint development of the OS/2
LAN Manager.
Specifically, IBM's announcement
reaffirmed that software developers
should write to the open programmatic
interfaces of OS/2 rather than to propri-

tended PCs connected to aVINES network. Support for the NetBIOS and
APPC interfaces will be provided for
both DOS and OS/2. VINES will support all applications interfaces for network and distributed applications as defined by IBM OS/2, OS/2 Extended, and
the LAN Server Program.

etary systems. It also made clear that
IBM endorses OS/2 network servers as
akey component of an open-system applications platform for distributed network applications, meaning that OS/2
support on both network workstations
and servers is important.
And last, but not least, IBM reaffirmed Advanced Program-to-Program
Communication use in the IBM PC
LAN Program that uses the Microsoft
Redirector, server-message-block protocol, and NetBIOS. These are the same
protocols and standards incorporated in
the OS/2 LAN Manager.

Microsoft's LAN Manager defines
four applications interfaces: OS/2 file,
print, and device sharing; the NetBIOS
interface; networking extensions to the
OS/2 IPC mechanisms; and user workstation and administration interfaces.
VINES will be compatible with the
first two interfaces. The third interface

OS/2 addresses three major needs. It
provides protected-mode operation to
fully utilize the 16-bit processing and
increased memory-addressing capabilities of the newer PCs. It supports multitasking and the necessary intertask
communications facilities. And it supports the new generation of hardware
system architectures, such as the PS/2s.
When, in the past, MS-DOS dominated the IBM PC and PC-compatible
operating systems, the major network
operating systems all adopted aDOSlike appearance. With the advent of
OS/2, however, this may change.

is an alternative network IPC mechanism. Support will be included if there is
a strong need. The fourth interface is
specific to the LAN Manager's implementation of file, print, and device sharing on an OS/2 server and in Banyan's
view is not necessary for OS/2 connectivity or IBM compatibility.

The Grand Canyon
of the Arctic
In Alaska there's aplace as magnificent and rare
as the Grand Canyon—the Coastal Plain of the Arctic
National Wildlife Refuge. Oil companies want permission from Congress to drill there (even though
the odds are four in five that no oil exists). That's like
damming the Grand Canyon for hydropower.
Approval to drill will destroy what's left of Alaska's
north coast and deny future generations the beauty
of our most spectacular Arctic wilderness. To learn
how you can help us preserve it, write or call: Sierra
Club, 730 Polk Street, San Francisco, CA 94109,
(415) 776-2211.

Dennis & Debbie Miller
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All About Named Pipes
Named pipes are an IPC mechanism supported mainly by the Microsoft LAN
Manager and Unix. Named pipes provide an interface that extends the IPC of
OS/2 transparently across the network.
They offer a higher-level interface to
APPC, Net13I0S, or the network-transport layer, so it's easier to create an application that uses remote procedure
calls across the network.
Many developers believe that named
pipes, acomplement to the interprocess
pipes used throughout OS/2, enhance
productivity and workgroup applications, while APPC is best-suited for program- to- program communications
among homogeneous IBM PCs, minicomputers, and mainframes.
Named pipes let an applications developer access acomputing resource (which
may be located elsewhere on the network) as if it were local. They do this by
simplifying the effort of building network-intrinsic applications.
Named-pipe availability, however,
doesn't exclude you from developing applications that directly use the APPC,
NetBIOS, or transport-level APIs (see
figure 3).
Developers of network-intrinsic appli
cations believe this interface is most appropriate for office-productivity applications that don't require access to larger
homogeneous IBM systems as their primary function. However, the applications won't function in an IBM OS/2
LAN Server environment.
Keeping aSecret
What no one likes to talk about is why
3Com's and Novell's past approaches
have outperformed the IBM PC LAN
Program.
The answer is simple: The PC LAN
Server uses DOS as its native operating
system, while 3Com and Novell designed
special high-performance proprietary
server operating systems.
But if 3Com and Novell include OS/2
as the server-based operating system,
what will happen to their performance?
Note that 3Com continually stresses the
idea of its "core"; that means either that
3Com will run OS/2 and be saddled with
performance comparable to IBM's or
that it must enhance the operating system
and end up with some level of incompatibility.
Ken Thurber is president of Architecture
Technology Corp., a consultancy and
publisher based in Minneapolis, Minnesota. He can be reached on BIX do
"editors."
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When One LAN
Is Not Enough
Bridges, routers, and gateways can "network the networks"
William Stallings

T

he growth of personal computers in
the office environment has triggered
two dramatic developments in
rapid succession. The first
was the introduction of personal computer local- area
networks. The second was the
interconnection of these
LANs to each other and to
other types of LANs.
A single LAN hardly solves
all of a business's interconnection problems. Like it or
not, the wide-ranging mix of
computers found in typical
corporations often requires
more than one LAN for service. The word processors in
one department, the personal
computers in another, and the
mainframes in the back room
all need their own types of
LANs. As aresult, LANs of
many sorts, using everything
from simple twisted-pair cabling to hyperfast optical fiber, have
found their way into offices and labs. Internetworking protocols, therefore, are
now anecessity.
In fact, the " networking of networks"
takes place within single buildings and
across continents as corporations attempt
to provide company-wide access to electronic files, services, and resources.
Electronic-mail systems, for example,
PHOTO/ILLUSTRATION: RON BROWN CD 1989

page 295). In essence, a
bridge operates at layer 2 of
the Open Systems Interconnection (OSI) seven-layer architecture and acts as arelay
of frames between like networks.
A router operates at layer 3
of the OSI architecture and
routes packets between dissimilar networks. Both the
bridge and the router assume
that the same upper-layer protocols are in use. The gateway
operates at layer 7 and provides alink between dissimilar architectures (e.g., OS!
and Standard Network Architecture) on either the same
network or different networks. I'll first look briefly
at bridges and then at the
functions and standards for
routers.

gain value geometrically as new users
are brought on-line, a procedure that
often requires differing LANs to be
linked efficiently and transparently.
Bridges, Routers, and Gateways
Internetworking technology has yielded
three types of products: bridges, routers,
and gateways (see figure 1and the text
box " Making the Right Decision" on

How Bridges Operate
To understand the action of a
bridge, consider first how communication takes place among devices attached
to asingle LAN. For example, on abustopology LAN, similar to ring topologies, data on the bus is transmitted in
packets. So, if host computer X wishes to
transmit amessage to host computer Y,
X breaks its message into small pieces
that are sent, one at atime, in packets.
continued
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Figure 1: lnternetwork devices: (
a) bridge, (
b) router, and ( c) gateway. (The numbers refer to the OS! layers.)
Each packet header includes, among
other items of control information, the
address of Y. Based on some medium-access control technique (e.g., CSMA/CD
or token bus), X inserts each packet onto
the bus. The packet propagates the length
of the bus in both directions, reaching all
other hosts. When Y recognizes its address on apacket, it copies the packet and
processes it.
Now suppose you want to link two
LANs, A and B, using the same protocols. You can do this using abridge attached to both LANs (frequently, the
bridge function is performed by two
"half-bridges," one on each network).
The functions of the bridge are few and
simple:
•Read all packets transmitted on A and
accept those addressed to any host on B.
•Using the medium-access control protocol for B, retransmit each packet on B.
•Do the same for B-to-A traffic.
The bridge doesn't modify the content or
format of the packets it receives, nor
does it encapsulate them with an additional header. Each packet to be transferred is simply copied from one LAN
and repeated with exactly the same bit
pattern on the other LAN.
Since the two LANs use the same
LAN protocols, it's permissible to do
this. The bridge must contain addressing
and routing intelligence. At aminimum,
the bridge must know which addresses
are on each network to know which pack294
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ets to pass. Further, there may be more
than two LANs interconnected by a
number of bridges. In that case, apacket
may have to be routed through several
bridges in its journey from source to
destination.
The bridge provides atransparent extension to the LAN. It appears to all
hosts on the two (or more) LANs that
there is asingle LAN on which each host
has aunique address. The host uses that
unique address and need not explicitly
discriminate between hosts on the same
LAN and hosts on other LANs; the
bridge takes care of that.
All about Routers
Router operation, as figure lb indicates,
depends on aprotocol at OSI layer 3 (network layer), sometimes known as an internet protocol. Figure 2depicts atypical
example. Let's say you have anumber of
PC LANs in your organization; perhaps
each supports aseparate department. In
addition, there's a backbone LAN that
links all the PC LANs to each other and
also supports minicomputer and mainframe resources that are accessible company-wide.
Figure 2 shows the operation of the
internet protocol for data exchange between host A on PC LAN 1and host Bon
PC LAN 3 through a backbone LAN.
These hosts and the routers must share a
common internet protocol, such as the
International Standards Organization
(ISO) standard protocol for connectionless network service or the Department

of Defense (DoD) standard internet protocol (see the text box " Raising the Standard" on page 297); in either case, this is
referred to as IP.
In addition, to communicate successfully, the two hosts must share the same
protocols above IP. For example, the two
hosts must both have the same transport
protocol, such as the ISO standard transport protocol (TP) or the DoD standard
transmission-control protocol (TCP).
The IP at A receives blocks of data to
be sent to B from the higher layers of
software in A. IP attaches aheader specifying, among other things, the global
internet address of B. That address is in
two parts: network identifier and host
identifier. I'll refer to this block as the IP
datagram. Next, IP recognizes that the
destination, B, is on another network. So
the first step is to send the data to a
router, in this case router a. To do this,
IP hands the datagram down to the LAN
protocol, which appends aheader that includes the address of router a, forming a
packet.
Next, the packet travels through LAN
Ito router a. The router strips off the
packet header and analyzes the IP header
to determine the ultimate destination of
the data, in this case B. The router must
now make arouting decision. There are
two possibilities:
•The destination host B is connected directly to one of the subnetworks to which
the router is attached;
continued

Making the Right Decision
T

he simplest of the internetworking
devices is the bridge. This device is
designed for use between local-area networks (LANs) that use identical protocols for the physical and link layers. Because the devices all use the same
protocols, the amount of processing required at the bridge is minimal.
Since the bridge is used when all the
LANs have the same characteristics,
why not simply have one large LAN?
Depending on the circumstances, there
are several reasons for using multiple
LANs connected by bridges:
•Reliability. The danger in connecting
all data-processing devices in an organization to one network is that afault on
the network may disable communication
for all devices. By using bridges, the
network can be partitioned into selfcontained units.
• Performance. In general, performance on a LAN declines with an increase in the number of devices or the
length of the wire. A number of smaller
LANs will often give improved performance if devices can be clustered so that
intranetwork traffic significantly exceeds internetwork traffic.
•Security. The establishment of multiple LANs may improve security of communications. It's desirable to keep different types of traffic (e.g., accounting,
personnel, strategic planning) that have
different security needs on physically
separate media. At the same time, different users with different levels of secbrity need to communicate through
controlled mechanisms.
• Geography. Clearly, two separate
LANs are needed to support devices
clustered in two geographically distant
locations. Even in the case of two buildings separated by ahighway, it may be
far easier to use amicrowave bridge link
than to attempt to string coaxial cable
between the two buildings.
Routers
You can only use bridges to connect
similar LANs. Of course, in many
cases, you might need access to devices
on several types of networks.
A general-purpose device that can be
used to connect dissimilar networks and
that operates at layer 3of the Open Systems Interconnection ( OSI) model is
known as arouter. The router must be
able to cope with avariety of differences
among networks, such as the following:
•Addressing schemes. The networks
may use different schemes for assigning

addresses to devices. For example, an
IEEE 802 LAN uses either 16-bit or 48bit binary addresses for each attached
device; an X.25 public packet-switching
network uses 12-digit decimal addresses (encoded as 4bits per digit for a48bit address). Some form of global network addressing must be provided, as
well as adirectory service.
•Maximum packet sizes. Packets from
one network may have to be broken into
smaller pieces to be transmitted on another network, aprocess known as segmentation. For example, Ethernet imposes amaximum packet size of 1500
bytes; amaximum packet size of 1000
bytes is common on X.25 networks. A
packet transmitted on an Ethernet system and picked up by a router for retransmission on an X.25 network may
have to be segmented by the router into
two smaller ones.
•Interfaces. The hardware and software interfaces to various networks differ. The concept of arouter must be independent of these differences.
•Reliability. Various network services
may provide anything from a reliable
end-to-end virtual circuit to an unreliable service. The operation of the routers should not depend on an assumption
of network reliability.
There is aplace for both bridges and
routers in planning the development of
an internet. Bridges are easy to configure and have no effect on the host software. In an environment where all the
communicating devices are on similar
LANs, this is the appropriate solution.
If you have amixed environment, you
need the more complex routers. However, even then, you can use bridges to
interconnect some of the LANs.
Gateways
You can use bridges and routers to solve
internetwork problems in an environment when all the devices implement
compatible protocols from the OSI
model. This is the ideal situation. However, there will be times when aproprietary network architecture such as Standard Network Architecture (SNA) has
already been installed.
Because of the investment in the proprietary system, it's expensive and disruptive to attempt to replace all the
communications software with OSIbased software. On the other hand, you
want to use OSI to gain access to products from avariety of vendors.
The gateway provides away to permit
the coexistence of OSI-based and pro-

prietary products and gives you the tool
you need to plan and implement a
smooth migration to an exclusive OSI
strategy. It's adevice that connects different network architectures by performing aconversion at the application
level. The gateway itself must use all
seven layers of the OSI model, plus all
layers of the proprietary architecture.
The gateway is used as astaging area
for atwo-step transfer of data. Consider
afile transfer as an example. In the OSI
world, the file-transfer standard is file
transfer, access, and management
(FTAM). Two OSI hosts can exchange
files using FTAM. Similarly, two hosts
with proprietary architectures can exchange files using the proprietary filetransfer application. If amixed transfer
is attempted from an OSI host to aproprietary- software host, then the sending
host automatically (without user intervention) sends the file to a gateway
using FTAM. The gateway accepts the
file and then transfers it to the intended
destination using the proprietary filetransfer protocol. A transfer in the reverse direction proceeds similarly.
Other applications (e.g., electronic
mail and document architecture) can
also be achieved via gateway. Thus, the
gateway must contain both the OSI version and the proprietary version of any
application requiring gateway services.
Using agateway has several key limitations. For instance, the gateway is a
potential bottleneck. In an environment
where there are large numbers of both
types of hosts, there may be considerable traffic through the gateway. To
overcome performance limitations, you
might need more than one gateway. This
complicates the host software, which
must now decide which gateway to use
for each transfer.
Also, the service provided for agiven
application is the " least common denominator." For example, FTAM supports the use of priorities. If the proprietary file-transfer protocol does not,
then the priority discipline is imposed
only between the OSI host and the gateway. From the gateway to the other host,
no priority scheme is used.
The market for gateways is projected
to grow rapidly. This is because OSIbased products are becoming increasingly prevalent and cost-competitive,
while there is and will remain for some
time a large installed base of systems
based on proprietary communications
architectures, especially SNA. While
the gateway is not ideal, it provides a
way to cope with amixed environment.
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Figure 2: The host machines and rowers share the same internet protocols. The hosts also share the same transport protocols.

•or, to reach the destination, the packet
must traverse one or more additional
routers.
In this example, the data must be
routed through router
before reaching
the destination. So router a constructs a
new packet by appending aLAN protocol header to the IP data unit containing
the address of router
When this packet
arrives at router
the packet header is
stripped off. The router determines that
this IP data unit is destined for B, which
is connected directly to a network to
which the router is attached. The router
therefore creates apacket with adestination address of Y and sends it out onto
LAN 3.
At each router, before the data can be
forwarded, the router may need to segment the datagram in order to accommodate asmaller maximum packet size on
the outgoing network. In such acase, the
datagram is split into two or more segments, each of which becomes an independent IP datagram. Each new datagram is wrapped in alower-layer packet
and queued for transmission. The router
may also limit the length of its queue

a

a.
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for each network to which it attaches to
avoid having aslow network penalize a
faster one. Once the queue limit is
reached, additional datagrams are simply dropped.
This process continues through as
many routers as necessary for the datagram to reach its destination. The destination host recovers the IP datagram
from its network wrapping the same way
the router does. If segmentation has occurred, the IP module in the destination
host buffers the incoming data until it
can reassemble the entire original data
field. This block of data is then passed to
ahigher layer in the host.
The IP doesn't guarantee that all data
will be delivered or that the data that is
delivered will arrive in the proper order.
It's the responsibility of the next higher
layer, the transport layer, to recover
from any errors that occur. This approach may not be completely reliable,
but it provides for agreat deal of flexibility.
The IP approach means that each unit
of data is passed from router to router in
an attempt to get from source to destination. Since delivery is not guaranteed,

there is no particular reliability requirement on any of the subnetworks.
Thus, the protocol will work with any
combination of subnetwork types. Since
the sequence of delivery is not guaranteed either, successive data units can follow different paths through the internet.
This allows the protocol to react to congestion and failure in the internet by
changing routes.
But What Is Its Function?
The routing function is typically accomplished by maintaining arouting table in
each host and router that gives, for each
possible destination network, the next
router to which the IP datagram should
be sent.
The routing table can be static or dynamic. In the case of asimple configuration, such as a collection of PC LANs
and asingle backbone LAN, astatic table
is adequate. For amore complex configuration involving anumber of LANs at
different locations and perhaps one or
more wide-area networks, the static table
has several drawbacks. It doesn't allow
alternate routing for load leveling, and it
doesn't provide for rapid reconfiguration
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Raising the Standard
The International Standards Organization (ISO) has issued astandard for an
internet protocol, the Protocol for Providing the Connectionless-Mode Network Service (IS 8473), often referred
to as ISO-IP.
The protocol is best understood by
examining its header format ( see figure
A). Data to be transmitted is inserted
into adatagram with the ISO-IP header
with the following fields:
•Protocol identifier. When the source
and destination hosts are connected to
the same network, an internet protocol
is not needed. In that case, the internet
header is null, except for aspecial code
in this field.
•Length indicator. Length of the header in octets.
• Version. Included to allow revisions to
the standard.
•PDU lifetime. This field is used to
specify the maximum number of routers adatagram can visit so as to prevent
endlessly circulating datagrams. The
value is specified in units of 500 milliseconds, but it is generally assumed that
each unit represents one " hop."
•Flags. The SP flag indicates whether
segmentation is permitted. The MS flag
is the More flag described in the main
text. The ER flag indicates whether an
error report is desired by the source host
if adatagram is discarded.
•Segment offset. Used in the segmentation and reassembly operations.
• Type. Indicates whether this datagram contains user data or an error
message.
• Checksum. Computed on the header
at each router for error detection.
• Options. Optional parameters include
Security, defined by the user; Source
Routing, which allows asource host to
dictate the routing; Recording of Route,
used to trace the route adatagram takes;
Priority; and Quality of Service, which
specifies reliability and delay values.

in the event of arouter failure.
A dynamic table is more flexible in responding to both error and congestion
events. For this technique, there must be
a protocol that will allow the routers to
exchange information about congestion
and the topology of the configuration.
This area is still experimental; the required router- to-router protocols are still
evolving.

The Military Standard
As part of its suite of standards, generally referred to as the TCP/IP protocol
suite, the U.S. Department of Defense
has issued a standard for an internet
protocol. Actually, the DOD-IP predates and is the inspiration for the ISOIP. Although the formats and details of

DOD-IP and ISO-IP differ, they provide essentially the same functionality.
Because DOD-IP and other military
standards have been around longer, they
are more widely used than the ISO standards. In particular, a number of vendors provide TCP/IP-based products
and routers employing DOD-IP.

Octet

Fixed
part

Protocol identifier

1

Length indicator

2

Version

3

PDU lifetime

4

SP MS

Type

ER

5
6

Segment length

7
8

Checksum

9
Destination address length
Destination address
Address
part

11
m —1

Source address length
Source address
Data unit identifier

Segmentation
part

10

Segment offset
Total length

Options {
part

Options

m+ 1
n —1
n+ 1
n +2
n +3
n +4
n +5
n+ 6

Figure A: The 15-part header format for the ISO-IP, the ISO's standard
for an interner protocol.

Achieving Segmentation
Both the ISO and DoD IPs specify the
same technique for segmentation. The
technique requires the following fields
in the datagram header: ID, Length,
Offset, and More flag. The protocols use
the ID to uniquely identify ahost-originated datagram. The ID consists of the
source and destination host addresses
and a sequence number. The Length is

the length of the user data field in octets, and the Offset is the position of a
segment in the original datagram in
octets.
The IP layer in the source host creates
a datagram with Length equal to the
entire length of the data field, Offset =
0, and the More flag set to false. In order
to segment along datagram, an IP modcontinued
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Table 1: The segmentation of adatagram.
Segmentation example
Original datagram

Second segment

First segment

Length=472

Length= 240

Length=232

Of fset=0

Offset=0

Offset=240

More=false

More=true

More= false

ule in a router performs the following
tasks:
• It creates two new datagrams and
copies the IP header fields of the incoming datagram into both.
•It divides the data into two approximately equal portions, placing one portion in each new datagram.
•It sets the Length field of the first datagram to the length of the inserted data
and the More flag to true. The Offset
field remains unchanged.
•It sets the Length field of the second
datagram to the length of the inserted
data, and it adds the length of the first
data portion to the Offset field. The
More flag remains the same.

Table 1gives an example of the segmentation of adatagram. The procedure
can be generalized to an n-way split.
To reassemble adatagram, there must
be sufficient buffer space at the reassembly point. As segments with the same ID
arrive, their data fields are inserted into
the proper position in the buffer until the
entire original datagram is reassembled;
this is achieved when acontiguous block
of data is buffered, starting with an Offset of 0and ending with data from asegment with afalse More flag.
Typically, reassembly is done at the
destination host, to avoid burdening routers with unnecessarily large buffer space
and to permit segments to arrive via different routes.

The Future
The use of internetworking is growing
rapidly, and all types of devices will play
arole in the future. You can use abridge
primarily to link LANs that use the same
networking protocols.
Bridges don't provide links to other
kinds of LANs or long-haul networks.
You can use agateway as aspecial-purpose protocol converter. The only truly
general-purpose device of the three is the
router.
The international standards are gradually gaining wider acceptance and clearly represent the wave of the future. We
can expect to see arapid increase in ISOIP-based LANs and routers over the next
year or two. •
Editor's note: This article is based on
material in the second edition of the author's Data and Computer Communications (
New York: Macmillan, 1988).
William Stallings is president of CompComm Consulting of London, England,
and the author of 12 books on data communications topics. He can be reached on
B1X do "editors."
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Understanding
NetBIOS
Hardware and software independence makes this interface
an excellent vehicle for portable network software
Brett Glass

W

hether you're
writing a simple database
manager or advanced groupware, expect it
to at least accommodate anetwork and, ideally, to use the
full potential that a localarea- network environment
has to offer. As LANs proliferate, software products will
be expected to keep pace by
using these fast, convenient
connections to good advantage.
For that reason, it helps to
understand the IBM NetBIOS—the most widely implemented (and emulated) interface between application
programs and LANs in the
IBM PC world.
NetBIOS is the Application
Program Interface (API) that
lets an IBM PC program explicitly access LAN facilities.
It's possible, of course, for
any program to use the network while
making the usual calls to the MS-DOS
file system. NetBIOS calls, however, do
more: They let you instantly transmit any
sort of information to an application on
another network machine.
NetBIOS calls are hardware-independent. The same commands that worked
with the original IBM PC network (a
broadband system made for IBM by

/
/./

bre

PHOTO/ILLUSTRATION: RON BROWN © 1989

1

Sytek) work with no changes on Ethernet, ARCnet, Token Ring, StarLAN,
and even simple serial-port LANs.
These commands are also largely software-independent. Whether you run Novell's NetWare, 3Com's 3+, Network
OS, Banyan's VINES, ViaNet, or any
other IBM PC LAN software, chances
are it has aNetBIOS API built in or as a
no-cost option.

This combination of hardware and software independence makes NetBIOS an excellent vehicle for portable
network software. The sample software for this article,
for instance, was developed
on an ARCnet LAN consisting of an IBM PC AT, an
EarthStation Idiskless workstation, and Wendy, a " homebrew" AT clone. It then ran
on a large Ethernet, with
many PCs and different network software, with no
changes.
However, NetBIOS doesn't
have everything. Novell's
NetWare, for instance, has literally hundreds of commands
to support user directories,
network security, accounting, print servers, and remote
job execution; NetBIOS has
only 19. But this carefully
chosen set of basic functions
can handle the needs of sophisticated network applications. ( For
more details, see the text box " The 19
Commands" on page 303.)
NetBIOS and the OSI Model
The IBM NetBIOS API provides services
on two layers of the Open Systems Interconnection (OSI) model: the Data Link
Layer and the Session Layer. None of the
continued
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other layers are directly accessible to the
application ( see figure 1).
The Data Link Layer, the lowest layer
supported by the NetBIOS API, simply
sends packets of data between two stations on the network. The NetBIOS Datagram Support commands operate on this
layer. Applications can transmit and receive datagrams—small packets of raw
information—using these commands.
However, the Data Link Layer will not
acknowledge receipt of a datagram, or
even give any assurance that aprogram at
the receiving end was listening at the
time. On the other hand, this mode of
communication requires fewer resources
from the network adapter and NetBIOS
itself.
The Session Layer, ahigher and more
robust layer of the OSI protocol stack, is

also supported by NetBIOS. The Session
Layer coordinates interactions between
applications and supports reliable transmission of data between them. When
NetBIOS establishes a session between
two running programs, each can tell that
the other is there and whether or not its
messages have been received.
It's up to the application program to
provide any higher layers it wishes to
use, including the Presentation Layer
(which formats data for an application)
and the Application Layer (which starts
code running to service a request from
across the network). When combined
with aprogram such as the IBM PC LAN
Program, DOS itself becomes a networked application and can implement
features on these two layers.
The IBM PC LAN Program, like

7 Application Layer
Provides awindow between
application processes for
exchanging information
6 Presentation Layer
Provides for information
representation, information
referred to by application
processes or communicated
between them

IBM PC Network Program,
other " redirectors" (e.g., MS-Net),
" and network applications (e.g.,
NetChat)

..•

5 Session Layer
Provides for organizing and
synchronizing the interaction
between application processes
and managing their data

NetBIOS session support

4 Transport Layer
Provides for transparent data
transfer between end systems
3 Network Layer
Provides for routing and
relaying data through any
intermediate systems
2 Data Link Layer
Provides for transferring data
between directly connected systems
and detects any transfer errors

-.
NetBIOS datagram support
..

1 Physical Layer
Provides for transparently
transmitting bit streams
between systems; includes
relaying data via different media

Figure 1: The International Standards Organization OS! model. NetBIOS provides
services on both the Data Link Layer and the Session Layer.
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many others, uses NetBIOS as part of the
mechanism that lets you share resources,
such as disks and printers, across the network. Others, such as Novell's NetWare,
use their own proprietary architectures
for resource sharing and emulate NetBIOS for programs making NetBIOS
API calls. In some cases, the emulation
approach makes the network run faster,
but it can also cause problems with software compatibility. You should test a
program that uses NetBIOS on both types
of systems to be safe.
In aNutshell
Gaining a thorough understanding of
LANs can take several years and alot of
effort. One of the advantages of NetBIOS
is that it hides much of the LAN's complexity by providing a high-level interface to network functions. To program to
NetBIOS, you need only understand a
few simple concepts.
A fundamental part of NetBIOS programming is the concept of aname. Each
LAN adapter card can have up to 17
names, each consisting of 16 bytes. One
of these names is the permanent node
name.
The permanent node name is the physical-adapter card's own unique name.
The original IBM LAN Adapter derived
this name from a 6-byte serial number
written into an EPROM on the card; IBM
guaranteed that each adapter had a
unique number. Other types of cards
may make other provisions to be sure the
name is unique. The permanent node
name consists of 10 bytes of binary zeros
followed by the 6-byte serial number.
Each adapter also uses a local name
table that holds up to 16 software-selectable names that are recognized on the
network. Each may be a unique name,
which the adapter reserves for its exclusive use on the network, or agroup name,
which other adapters can use. When a
name is added to the local name table,
the adapter attempts to claim the name
by broadcasting its intentions to all other
adapters on the network.
If other stations don't reject the claim,
the name is registered in the local name
table as being associated with that adapter. When aname is added to the name
table, NetBIOS returns the number of the
slot in which it resides. This name number is used by many NetBIOS commands
as a quick way of referring to a name
that's known to be in the table.
Datagrams
The simplest way that you can communicate through NetBIOS is with the datagram. A datagram is ablock of raw data,
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The 19 Commands
ou can divide the 19 NetBIOS commands into four categories: general-purpose, name support, datagram
support, and session support (see table
A).
• General-purpose commands. The
reset command resets the NetBIOS and
hardware for one LAN adapter on aPC
(the IBM NetBIOS supports up to two).
It erases the local name table, aborts all
sessions, and sets up buffers to handle
specified maximum numbers of active
sessions and outstanding commands.
Under normal conditions, you won't
want to issue areset command, since it
drops the sessions used by any network
program running on your machine and
renders any network disks inaccessible.
(You may be able to issue this command
with impunity in an emulated NetBIOS
environment, such as Novell's, but it's
not recommended.) If you wish, however, to use aLAN adapter exclusively
for your own application, this command
frees all available resources for you to
use.
The cancel command cancels acommand that hasn't completed yet. This is
useful when you are using no wait
commands.
The adapter status command provides status information on any adapter
in the network— not just the local one.
Among the items it provides are the 6byte unit-identification number, jumper
status, traffic and error statistics, resource statistics, and the contents of the
local name table.
The unlink command is used by a
system that has booted from another's
disk. During aremote boot, the network
adapter intercepts read requests destined for the boot floppy disk and gets
the data from aboot server on the network instead. The unlink call ends the
boot-disk emulation.
•Name support commands. The add
name and add group name commands
add names to the local name table. An
add naine command requests exclusive
use of a name; it succeeds only if the

from 0to 512 bytes long, that can be sent
to a unique name, a group name, or
everyone on the network (a broadcast
datagram).
Datagrams aren't acknowledged by
the LAN card at the receiving end and
are lost if the adapter they are intended

name is not already in use. An add
group name command succeeds as long
as no other station has been granted exclusive use of the name.
The delete name command removes
a name from the name table. Pending
operations and sessions may need to be
terminated when aname is removed.
• Datagram support commands. The
send datagram and receive datagram
commands do the obvious: They send
and receive datagrams. The send datagram command sends to a specific
name, while receive datagram can receive messages for a specific name or
for any name on the adapter. The send
broadcast datagram and receive

broadcast datagram commands handle broadcast datagrams.
•Session support commands. The call
command is arequest to initiate asession, and the complementary listen
command tells an adapter to accept a
call. During asession, you can use the
send and receive commands to exchange messages. The chain send command sends amessage that is concatenated from two sources—this comes in
handy when messages have aheader followed by a body. The receive any
command receives amessage from any
name with which you have an active session, and the hang up command ends a
session.

Table A: The NetBIOS commands.
Command
General-purpose
reset
cancel
adapter status

Function

unlink

Reset the LAN Adapter, clear name and session tables
Cancel apending command
Get information about the LAN Adapter, names,
sessions, traffic and error statistics, and software version
Terminate aremote boot operation (end INT 13 redirection)

Name support
add name
add group name
delete name

Add aurique name to the local name table
Add agroup name to the local name table
Remove aname from the local name table

Datagram support
send datagram
send broadcast
datagram
receive datagram
receive broadcast
datagram
Session support
call
listen
hang up
send
chain send
receive
receive any
session status

Send adatagram
Send abroadcast datagram
Receive adatagram
Receive abroadcast datagram

Attempt to open asession with another name
Listen for acall to come in
End asession
Send data as amessage within aspecific session
Concatenate two buffers and send as amessage
Receive amessage
Receive amessage from any open session
Get information about all sessions associated with
aspecific name or all names

for isn't ready to receive them. An application that requires confirmation that the
message was received must arrange for
the application at the other end to send an
acknowledgment.
Broadcast datagrams are received by
any station on the network that is listen-

ing for them ( i.e., any having areceive
broadcast datagram command pending). All other datagrams are sent to a
specific name, and any station that has
the name in its local name table can receive them.
continued
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Listing 1: The declaration for an NCB for the sample program.
type
NetName

array [ 1..16] of Char;
(Format of a name used in net operations)

(The following variant record supports the use of the
callName field of an NCB for either a network name or
buffer chaining.)
NameOrBufInfo = record
case Boolean of
FALSE: ( name : NetName); ( Network name)
TRUE: ( nextBufLen : Word; ( Length of next
buffer in a chain)
nextBufPtr : Pointer) ( Pointer to next
buffer in a chain)
end;
NCB = record
command,
retcode,
lsn,

(NetBIOS command)
(Return code)
(Local session number)

(Number of a local name)
num : Byte;
bufPtr : Pointer; (Pointer to message buffer)
(Message buffer length)
len : Word;
(Destination name or info about second)
callName:
(buffer in a CHAIN SEND)
NameOrBufInfo;
(Source ( local) name)
name : NetName;
(Receive timeout in half seconds)
rto,
(Send timeout in half seconds)
sto : Byte;
(Interrupt completion routine address)
post : Pointer;
(Number of LAN adapter)
lana num : 0..1;
(Command complete flag)
cmd _cplt : Byte;
reserved : array [ 1..14) of Byte ( Internal use only)
end;

Listing 2: Here, an in-line macro inserts the interrupt instruction directly into
the code.
function NetBIOS(var n : NCB) : Byte;
(Call the NetBIOS with the given NCB. The function
returns the
same value that appears in the retCode
field of the NCB after the call. Note that commands
issued with the no- wait option and no interrupt completion routine will return their final result codes in
the cmd_cplt

field.

A Turbo Pascal

inline procedure

issued

here to generate efficient code.)
inline($5B
( pop bx)
/$07
( pop es)
/$CD/$5C

( int $ 5C)

Conducting aSession
While datagram communications are inherently one-way and unreliable, asession is areliable two-way connection between two names on the network. A node
on the network can be involved in more
than one session, and the same pair of
names can have more than one session
running between them. Sessions provide
reliable transport by confirming that the
receiver is there, the receiver is listening, and each message is received. You
can also send longer messages via sessions— from 0to 65,535 characters.
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To understand how a session works,
consider this telephone metaphor. The
station that initiates the session issues a
call command, and the called station responds if it has alisten command pending (i.e., if it's waiting for acall to come
in). If all goes well, aconversation is established, and each station can use the
send and receive commands to communicate with the other. Like aphone call,
the session terminates when one of the
stations issues ahang up command.
You can execute many NetBIOS commands concurrently with other parts of

your program if you invoke them with the
No Wait option. The original IBM PC
LAN Adapter had its own 80188 microprocessor on-board, which made concurrency easy; the adapter simply processed
the command and interrupted the PC
when it was done. It's not necessary to
have a coprocessor to allow concurrent
processing, however; NetBIOS implementations for less-intelligent hardware
can " borrow" the main CPU during
clock ticks and hardware interrupts.
Of the 19 NetBIOS commands, you
can execute 16 with the No Wait option.
If you do, the Network Control Block
(NCB)—the block of memory containing
the information about the command
passed to NetBIOS—must not be disturbed until the command is complete.
To invoke a NetBIOS command, you
must execute asoftware interrupt (IBM
has reserved interrupt number 5C hexadecimal for this purpose) while the
CPU's ES and BX registers contain a
pointer to an NCB. The NCB is adata
structure containing information about
the command to be performed.
Listing 1shows the declaration for an
NCB used in the sample program. [Editor's note: NetChat is a shareware program written in Turbo Pascal. It is available in a variety of formats. See page 3
for details.] The two subsidiary types,
NetName and NameOrBuf Info, build the
name and callName fields of the NCB.
The uses of some fields, command and
retcode, for instance, are implicit in
their names. Some of the others have
meanings that vary from command to
command and are not 100 percent consistent. The details go beyond the scope
of this article, but they are spelled out explicitly in the NetBIOS bible, the IBM PC
Network Technical Reference.
Invoking Software Interrupts
Once the NCB for acommand is filled
with the requisite data, it must be passed
to the service routine that handles interrupt 5C hexadecimal on your PC. The
methods you use to set up the registers
vary from compiler to compiler. In
Turbo Pascal 4.0 and higher, it's especially easy: You can use an " in- line
macro" to insert the interrupt instruction
directly into the code. Listing 2 shows
the declaration Iused.
The function NetBIOS( ) (in listing 2)
is amachine language function that pops
the address of the NCB into the ES:BX
register pair. It then directly invokes the
interrupt via a hard-coded INT 5C instruction. NetBIOS processes the NCB,
then sends back areturn code in the AL
register, which just happens to be where
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Turbo Pascal expects the result of aByte
function to wind up. Hence, no further
processing is needed.
If you're using a different compiler,
you may not have in-line assembly language capability. However, most languages support afunction (usually with
aname like Intr or int86x) that can accomplish the same thing.
How Easy It Is
How simple can auseful NetBIOS application be? The program NetChat in listing 3is only three pages long (not counting the unit that defines the NetBIOS
calls), and it's not only useful, it's addictive. NetChat implements aCB simulator, similar to CBIX or CompuServe's
CB, over aLAN, and it had the users at
my test site typing happily to one another
for hours.
The requirements Iset for the sample
program were as follows. It had to allow
any station on the network to talk to any
or all other stations; not affect other network functions, such as file access or peripheral sharing; and allow users to
come and go at will without halting communications.
The need for any-to-any and any-to-all
communications ruled out the use of sessions, which are essentially one-to-one
connections. Likewise, sessions would
be apoor choice because they would bog
down the network. During a session,
each message involves exchanging several packets to ensure that it arrives
safely. Furthermore, ensuring that each
recipient gets awidely distributed message multiplies the overhead by the number of stations involved. Finally, since a
session ends when one station " hangs
up," maintaining a conversation as a
group of sessions would be difficult.
For these reasons, datagrams, which
don't incur the overhead of acknowledgment for every message sent, were the
clear choice for NetChat messages. The
remaining choice was whether to use ordinary datagrams or broadcast datagrams for the " party line" traffic. As it
turned out, this decision was simple as
well. Because broadcast datagrams are
often used for other network functions
and might interfere with them, Ielected
to use ordinary datagrams—in combination with an agreed-on group name— for
NetChat messages.
Club
Each station that participates in a NetChat conversation needs to tell its network adapter to listen for NetChat messages, while those not involved should
continued

Join the

Listing 3: The main NetChat loop.
(Main loop}
repeat
if KeyPressed then
begin
ch := ReadKey;
case ch of
^C :

Halt; ( Exit program)

^H : { Backspace}
if Length(editString) > 0 then
begin
Write(^H"^H);
Dec(editString[0])
end;
^M : ( Send the string)
with sendNCB do
begin
repeat until cmd_cplt <> COMMAND_PENDING;
(Wait for prey send)
if cmd_cplt <> GOOD RTN then
begin
chatError := cmd_cplt;
Halt
end;
sendBuffer := userName + editString;
(Add attribution)
len := Succ(Length(sendBuffer));
(Size the datagram)
case NetBIOS(sendNCB)
GOOD RTN,

of

COMMAND PENDING:; ( These codes OK)

else —
chatError := retCode;
Halt
end;
editString :=
ClrScr { Clear the bottom one- line window}
end;
#0:

ch := ReadKey; ( Ignore function keys)

#1..#31,#127,#255:; ( and non-printing characters)
else
{Check for full

line. Add character if there is room}

if Length(editString) < Pred(SizeOf(editString))

then

begin
editString := editString + ch;
Write ( ch)
end
end
end;
for i := 1 to RCVNCBS do
with receiveNCBs[i] do
case cmd cplt of
COMMAND PENDING:;
{Do nothing; no message came in for this NCB}
GOOD_RTN: ( Display a message from the network)
begin
tempBufferPtr := bufPtr; ( Get msg address)
bufPtr := freeBuffer; ( Find the free buffer)
len := SizeOf(String);
{Set buffer length field back to max length}
case NetBIOS(receiveNCBs[i]) of
(Immediately start another receive)
GOOD RTN,

COMMAND PENDING:; { These codes OK}

else —
chatError := retCode;
Halt
end;

continued
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Integrand's new Chassis/System is not another
IBM mechanical and electrical clone. An
entirely fresh packaging design approach has
been taken using modular construction. At
present, over 40 optional stock modules allow
you to customize our standard chassis to neark
any requirement. Integrand offers high quality.
advanced design hardware along with
applications and technical support all at prices
competitive with imports. Why settle for less?
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sendX := WhereX; ( Save location on bottom line)
Window(1,1,80,23); ( Move to the upper window and position cursor)
GoToXY(1,rcvT);

Rack & Desk
PC/AT Chassis
MI

Rack & Desk Models
Accepts PC, XT, AT Motherboards and
Passive Backpknes
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
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RIME4ACH COffl
Call or write for descriptive brochure and prices:
8620 Roosevelt Ave. • Visalia, CA 93291
209/651-1203
TELEX 5106012830 (INTEGRAND UD)
EZLINI 62926572
We accept RankAmericard/VISA and MasterCard
IBM. PC, XT. AT trademarks st.Inieniational Business itachru,
Dnves and compuier boasds not Included.
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Write(^M^J,tempBufferPte); ( Write the message)
rcvY := WhereY; ( Go back to the bottom line)
Window(1,25,80,25);
GoToXY(sendX,1);
freeBuffer := tempBufferPtr;
end
else
chatError := cmd_cplt;
Halt
end
until FALSE

simply be able to ignore them. To indicate to the adapter that it wants to join the
conversation, NetChat uses the add
group name command to add aname to
the local name table—in this case, the
word NETCHAT followed by 11 zeros. It
then starts four receive datagram commands and waits for messages.
Why four receive datagram commands? Well, since datagrams are neither acknowledged nor guaranteed to arrive intact, the most likely way for them
to be lost is if no receive datagram
command is pending when the message
comes in. NetChat makes sure that there
are always buffers ready for incoming
messages by issuing four commands with
the No Wait option and checking frequently to see if any of the commands
have completed due to an incoming message. If one has, NetChat starts a new
command even before it displays the data
from the last one. The result is arobust
system that isn't likely to lose messages.
While it watches for incoming messages, NetChat also runs a simple line
editor in aone-line window at the bottom
of the screen. This editor accumulates
the characters for an outgoing message
until you strike the Enter key, whereupon
it issues asend datagram and sends the
string as amessage to the group.
The sender's name and a colon are
prepended to the message so that other
participants will be able to identify the
source of the message.
When amessage goes out to the group,
the local adapter receives it just like
everyone else. The message is thus interspersed with the incoming messages on
the top portion of the screen. The concurrent tasks of editing outgoing messages
and displaying incoming ones are handled by a short, straightforward main
loop (see listing 3). Most of the code in
the loop is involved not with network
transactions but with presenting a nice
image on the screen. (Listing 3 also

shows you how to fill the required fields
for some of the more common Net13IOS
commands.)
Shutting Down
When NetChat terminates, it needs to
clean up and free the network resources it
uses. To shut down all pending operations, NetChat issues a delete name
command to delete the group name from
the local name table. Since all receive
datagram commands must be associated
with a name, they terminate instantly
when that name is deleted. An outstanding send datagram command will complete quickly.
Our example program uses an "exit
procedure" (a procedure that's called
when aprogram halts) to perform the delete name command; thus, the name
will be removed (and the space in the
name table freed) even if the program
terminates abnormally. In NetChat, this
procedure is called ExitChat.
A Good Foundation
NetChat is but one example of what an
application can do using the resources of
Net13I0S. While a factory-control program or a large-scale X.400 electronic
mail package will be more complex than
my simple CB simulator, the underlying
principles are the same.
Regardless of the job at hand, however, the key virtues of NetBIOS—its
hardware and software independence
and its inherent simplicity—make it a
good foundation on which to build any
PC application that must communicate
over anetwork. •
Brett Glass is afreelance programmer,
author, and hardware designer residing
in Palo Alto, California. He was one of
the original architects of the IEEE 802.5
Token Ring LAN and coauthored Living
Videotext's ThinkTank 2.0. He can be
reached on BIX as "glass."
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Nationwide on-site service available!
Premium/286 - Model 8C
Premium/386 - Model 300

M5011101

CALL
CALL

• American Reseerch ( ARC) • 12.561k,, 1welt. 80286. PC/AT 210W
power supply, 1sane& 2parallel ports. monnor. 1244b floppy. 2Mb RAM.
71Mb hard dove. 6044b laps dove
4 American Power Conversion 520 Watt UPS.
• NOVELL ELS NelWere 286 Level I
(4.0..,.) Nelwork se-up Is Menu Cirw.n anth 14o1 Prat" UMW» ,
po lpassova hub
• 4 ArcNel cards, 200 cable, 4• 3ARC' . M10 XI
Each includes .64014. 4 77110 MHz. 80801 CPU.
AIS• DOS 3.21. RT-sryle keyboard. amber III 'n' swivel mon11.34.

ENIM
SupersPort - Dual 720K fipy, 640K, 80088-8 MHz
CPU, detach, battery pak, back- lit superhvist screen
640x200, ROB color connector for ext. monitor, clock,
ser/par, ports, ext. bus (opt), only 9.7 lbs.
$ 1,689

List Price $13,995 -

Your Cost

DRIVES - HARD, FLOPPY & TAPE

PC SOFTWARE' 8 MICE

Everex 601- 60Mb internal tape with software . $ 798
Everex 125Mb Internal Tape
$ 1,088

%/ER EX-

Data Base Management
Ashton-Tate dBase III Plus
$368
PFS: Professional File
$ 119
WordTech DBXL (dBASE 3) "Diamond" $ 115

MONITORS & TERMINALS

Word Processors
liewWord (WordStar 4.0 done)
$ 98
WordStar 4.0
$ 228
Microsoft Word
$225
MultiMate Advantage II
$ 268
PFS: Professional Write
$ 105
Word Perfect
$235

Communications
Carbon Copy Plus ( Meridian)
109
Crosstalk XVI ( MIcrostuf)

0 TATUNG'

CM- 1495 OmnIScan 14" Multi-freq, 800c600,
VGA,EGA,CGA, T'n'S, w/VGA card
$729
CM- 1496 VGA 14"w/VGA card $699
[VDS

"The Genius" FULL PAGE
for PC/XT/AT
CALL

MONITERM 19" & 24"

NEC

WYSE

CALL

MultiSync It ( 1402)

$ 599

WY- 60 w/keyboard $ 425

XTRON

XTRON-Futuristic, flat, & non-glare w/dual
mono, EGA, VGA & Multisync modelsCALL
LOw

FTM-1490 VGA flat sc'een $ 549

PRINTERS,

PLOTTERS & FAX

txother Dot matrix, daisy wheel,
laser printers, fax machines . CALL

$ 319 1524

PLOTTERS

instrument

DIGITIZERS

FAX

Xerox 7007 9600 BPS, 18 second / page, + phone
with 99 number auto dial, 10 pg feed, up to 7 day
delayed send, 200x400 resolution
$ 1,295
7011, 7018, 7020 7021, Faxmaster/PC
CALL

MICROPOLIS 85Mb 28mSEC
$ 599
• MiniScribe 3053 HH 22mSec 44Mb $ 449
ScribeCard 30Mb Drive-on-acard 40mSEC
$ 355
Mitsubishi 44/66Mb ( RLL) 28mSEC

$ 469

Seagate
Seagate PC 20 Mb with WD Ctrl
$ 269
Seagate PC/XT 30Mb ST-238, ctrl, cable $ 289
Floppy Drives

PFS: Professional Plan
Symphony ( Lotus)

ANCHOR
1200 External
$ 98 / 1200 Internal. $ 69
2400 External
$ 135 / 2400 Internal. $ 115

Project Management
Harvard Total Project Marager

cçafilniarjalhal
SUMMA SKETCH 12 X 12
$ 365
PRO 12 X 18
$ 639 MAC 12 X 12 .$ 389

CALL
$ 1,695

Fujitsu 360K $75/1.2 Mb $95/720K $ 98/1.4 ,1.$ 109
Mitsubishi 360K $89/1.2 $ 125/720K$99 / 1.44 $ 119
Teac 360K CALL/1.2 $ 99 /
720K $88 / 1.44 $ 98

$ 58
$438

$ 349

=gee'

$ 579

houston

CDC 90-300Mb SCSI
Melingor XT-1140140Mb

Integrated / Spreadsheets
Enable 2.0 (sofrivare group)
$ 369
Framework 11 (Ashton-Tate) $ 3
Framework Ill
Lotus 1-2-3
c75
Multiplan 3.0
all
PFS: First Choice
$2
$$
19
815

Graphics & Mice
Harvard Graphics ( for Lotus 1-2-3) $248
IMS IOptiMouse Serial
$ 88
IMSI Genius Mouse Sorel
$ 59
Microsoft Mouse
$ 98
SummaSketch 12x12
$365

Panasonic 1592 132 Col., 190 CPS $ 429
10801
$ 169 1091 Model 2 $ 199
1092 I

$
$ 98

Desktop Publishing
PFS: First Publisher
$ 69
PFS: Art Gallery
$ 69
Xerox Ventura 2.0
$ 489
Aldus PageMaker/PC 3.0
$ 525

WY- 50 green or amber...$389

AST TurboLaser/PS postscrip , ricoh,
3Mb, 35 fonts, 8ppm, AppleMac1PC
CALL
H.P. LaserJet Serles II
CALL
Panasonic 4450 Laser dual tray, 11PPM
$ 1,595
HP ScanJet Scanner with Starter Kit
$ 1,675
HP/Brother Font Cartridges
FROM $ 119

S 7,895

k
MITSUBISHI
arla ELECTRONICS
MP286L 12mhz, 0wait, 640K, II' white screen, CGA,
HOC Est Video adptr, 1.44Mb floppy 20Mb hard
drive, 2ser/lpar, d/cal, ext floppy ports, 4proprietary
slots. DOS 3.3, GW Basic
$ 2,995
IAP286L with 40Mb Drive
$3,195

EGA tilt ' n' swivel, 14" mon.. $359
smAsupio14" tilt 'n' swivel color hires ... $ 239
12" TTL tilt ' n' swivel amber .. $ 79

Free font
carlrgdge
of your
choice!

Lease from $202. per month.

$ 2,489

SupersPort 286 - 1.44Mb floppy, 20Mb hard dr.,
80C256-12MHz, 1Mb, 640x400 8 shades of grey,
C,S,P, ROB ports, 14 lbs with battery pak.. $ 3,598

Brother HL8 40 fonts
8PPM 2nd Gen. Canon Engine
Emulates Epson, IBM, Diablo
1Mb RAM=Full Pg graphics
HP LaserJet Plus compatible
*F-Or.Wee CALL

4- User HNOVELL Network System
Sarver/Wort Stelon:

LAPTOPS

With 20Mb hard drive, 720K floppy

LASER PRINTERS & SCANNERS

VAR's...SYSTEM INTEGRATORS...
Let us configure aplug 'n' play system -with three of your workstations -delivered to your site!

XT'S, Super AT'S, Tower 386
Workstations

AST

Geoueo e" You p

Ad Code

MIVIC
P C

Jim F»FE sr,

POWER ACCESSORIES
330XT
$ 295
450AT
$ 425
520 ES
$ 495
WORT w/UPS I/F $ 795
1200VX w/UPS I/F $ 925
Interface Cable
S 25
Novell U.P.S. Monitor Board Compatible!
•220 Volt Models Available •

MODEMS

& BOARDS

EEVEREX-

EverCom 2400 Int $ 139 / 2400E ( MNP). $ 189
Metre.

Multi- Modems

Iiitobotics

CALL

US Robotics Courier HST up to 19,200 bps ....$ 629
2400 Ext
$ 168 / 2400 PC $ 148
1200E
98 / 1200 PC $ 68
Advantage-Prem-512K, S, P
308
Advantage PS/2 - 512K 2Mb 365
M541111011Hr. Hot Shot 286-10XT Accel. Bd 5369
I/O MINI II-XT or AT
$ 7
RAMPAGE 286 - 512K
395
RAMPAGE2 for XT 256K - Model 30
$ 279
RAMPAGE Plus 256-512K microchannel $ 509
SIX PAK Plus 64K
$ 119
VGA PLUS 256K 16bit. $ 359 / VGA
$ 259
XFORMER - AT replacement, for XT's 8 slot MB, 10
MHz "0", 512K. S,P,C, floppy and hard drive
controller, EGA, GOA. HOC
$ 629
5251/11 Plus AST Guarantees
598
Magic I/0 AT1-3 S,P,G ( 170B) $ 59
IIEEVEREX-Ult rag rap hIcs
19' Monitor. CALL
Floppy I/0 S , P, 0, C
$ 89
Deluxe EGA 800x600+ prt $ 159
VGA
$ 249
inte r Above Board/286 - PCMB4020 512K
379
80287-8 $ 240 /89287-10 $ 289
80387-20 Math Coprocessor $ 495

AST

Adsorbed prices are cash. prepaid, Visa or MasterCard Only! Customers using AMEX, Cars or quaSfying for tanin, calculate additional charges by dividing above prices by .95. Credit card charged after
shipmait Special order tierna require cash prepayment and they are not cancelable/returnable. Shipping lira 6bs. main= $8.00. F586 ROX Me rase COU. cyan Sales tax, Arizona residents only.
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nfact, we'll guarantee the best
news- 100% factual, accurate and
unbiased expert analysis of significant developments in the personal
computer industry. Just straightforward,
no-nonsense professional reporting of industry news, product announcements and
key events as they happen each and every
week.
BYTEweek, McGraw-Hill's new weekly
newsletter, is devoted to helping you stay
on top of the dramatic changes in the
continually-evolving business computing
arena. BYTEweek is devoted to reporting
and analyzing these changes and
developments through its timely, compact,
one-stop news format. BYTEweek keeps
you on top of significant industry trends
and developments through its coverage of
the IBM, IBM-compatible, Apple Macintosh and workstation markets. BYTEweek
gives you the full details of significant
new product announcements with in-depth
analysis.
BYTEweek guarantees what no other
personal computing publication can by
building on two renowned and respected
technical resources: the award-winning
Microbytes Daily on-line news service and
the technical expertise of the BYTE
Editorial Staff aided by the new resources
available to them in the recently expanded BYTE Lab. Through these resources,
you are kept on top of issues such as:
•New data storage techniques, including CD-ROM, erasable optical and
other text, graphics, and video storage
technology.
•Expert systems, with an examination of both the technical
and human aspects of
implementation.
•Bus standards and the war between IBM and the clone
manufacturers—with critically
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important user ramifications.
•Legal skirmishes and "look and feel"
suits, which can put the manufacturer of
your favorite software out of business.
•Software emulation that will allow
new, exotic computer systems to run
software written for IBM PCs.
•LAN system developments, including
all pertinent aspects of connectivity and
inter-operability.
•Network management, acomplex and
increasingly important topic for personal computers in both small and large
offices.
•PostScript clones, which promise
faster, lower-cost laser printers with the
same capabilities as the Apple
LaserWriter.
•New, easy-to-use programming
systems such as CASE and 4th Generation Languages, that can allow nonprogrammers to develop powerful
applications.
BYTEweek offers you what no other industry publication can: timely news on
the rapidly evolving computer industry as
it happens, framed by interpretation and
evaluation that only BYTE's experienced
editorial staff can provide.
Subscribe now and take advantage of
the special one-year charter subscription
rate of $ 395 ($495 outside the U.S. and
Canada)—asavings of $100 off the regular
rate. Your subscription to BYTEweek includes 50 issues and afree subscription
to BIX, which includes access to the
award-winning Microbytes Daily on-line
news service. Your hourly usage rates will
be billed separately.
Don't miss this opportunity! Call
BYTEweek's toll-free number:
1-800-258-5485
to order your subscription or request
more information and afree sample issue.

One Phoenix Mill Lane, Peterborough, NH 03458
1-800-258-5485
Charter subscription just $ 395 for 50 weekly issues
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A Logical Choice
APPC, also called LU 6.2, provides asolid foundation
for true distributed processing
Ralph Davis

p

erhaps one of akind
among communications protocols, Advanced Program-toProgram Communication
(APPC), also known as Logical Unit (LU) 6.2, is precisely
defined logically apart from
any of its actual implementations. This is natural for a
protocol that is intended to
support " any-to-any" communications.
There are many different
ways of implementing APPC
in the hardware and operating-system software of different systems. However, the
completely logical definition
of its functionality ensures its
uniformity across avariety of
platforms.
APPC provides a solid
foundation for true distributed processing, where programs executing on different
machines cooperate in asingle distributed transaction. Indeed, its
name reveals its purpose: It's intended as
avehicle for programs to communicate
with each other.
What Is APPC?
APPC is IBM's strategic protocol for interprogram communication and acentral
protocol in its Systems Application Architecture (SAA). Although the terms
PHOTO/ILLUSTRATION: RON BROWN 0 1989

edge,

• .«./4j
APPC and LU 6.2 are not exactly synonymous, they are used as if they were.
APPC refers to the standard, the overall
architecture and design of the protocol,
whereas LU 6.2 is the software that actually executes in anetwork node and gives
it access to the communications capabilities defined by the standard. (LU 6.2
also refers to APPC's historical position
in the development of IBM's System Net-

work Architecture [ SNA]
protocols, it being the immediate successor to LU 6.0 and
LU 6.1.)
However, since IBM seems
to use the two terms interchangeably, it seems unlikely
that I'll cause any confusion if
Ido too.
When viewed from the perspective of concrete implementations, APPC appears to
be extremely complex. Many
of the verbs require large data
structures as parameters. In
addition, in its major PC implementations ( i.e., IBM's
APPC/PC and Novell's NetWare LU 6.2), APPC obliges
the systems programmer to
• write a considerable amount
of support code.
Therefore, it's helpful in
trying to understand APPC to
study its logical definition
rather than its implementations. This will also let you
appreciate its true power, as specific implementations may not incorporate all its
features.
Intelligent Peers
LU 6.2 is the successor to earlier protocols that supported terminal-to- host
communications. When they were developed, terminals were not capable of incontinued
JANUARY 1989 • BYTE

309

IN

DEPTH

A LOGICAL CHOICE

tell igent processing; all the intelligence
resided at the host. The terminal, essentially, had only one function— input and
output.
As PCs proliferated, users were no
longer content with dumb terminals; they
wanted intelligent processors on their
desks. But those who were already communicating with hosts didn't want to give
up this capability. Thus, terminal emulators came along.
Terminal emulators enabled PCs to
pretend to be dumb terminals, but they
didn't take advantage of the power that
intelligent workstations offered. In particular, the terminal emulators still relied on the protocols that assumed an allknowing host and a helpless terminal.
Terminal-to-host protocols didn't offer
any capability for peer-to-peer communication; they grew out of amaster/slave
environment, where the notion of peers
was irrelevant.
LU 6.0 and LU 6.1 were early interprogram protocols that introduced many
of LU 6.2's features. They allowed one
program to load and execute another program through apartner LU and also provided distributed commit-and-rollback
capability. However, LU 6.0 was limited
to the teleprocessing monitor, CICS
(Customer Information Control System),
and LU 6.1 allowed communication between CICS and the database-and-communication system, IMS ( Information
Management System). Both LU 6.0 and
LU 6.1 allowed interprogram communication only between one host (PU Type
5) and another.

APPC, on the other hand, assumes
that intelligence is distributed around the
network. It provides an avenue over
which network nodes can communicate
with one another without going through a
host, and it also provides asolid foundation for true distributed processing.
APPC is meant for program-to-program
communication.
And that communication is not merely
passive. APPC gives programs the ability to load and execute programs on other
network nodes, astep beyond other protocols, which are mostly rooted in the
Open Systems Interconnection (OSI) session layer or below. They concern themselves with sessions between machines,
whereas APPC's realm is conversations
between programs. (For a comparison
between the OSI layers and the SNA
layers, see figure 1.)
A full distributed transaction can involve any combination of participating
nodes. Node A, for instance, might allocate aconversation with node B, which in
turn allocates conversations with nodes
C and D. As part of the transaction, D
allocates aconversation between two different programs that it executes concurrently.
At its highest level of error recovery,
syncpoint, APPC offers full protection
for resources involved in atransaction. It
implements true two-phase commit protocol, which is essential for distributed
database systems. Thus, you don't have
to worry about implementing this difficult—and crucial—component of distributed database systems.

SNA layers
OSI layers
Application

Application

Presentation services

Presentation

Data- flow control

Session

Transmission control

Transport

Path control

Network

Data- link control

Data link

Physical control

Physical

Major SNA
layers

I

SNA = System Network Architecture
OSI = Open Systems Interconnection

Figure 1: The SNA layers versus the OS! layers. While the correspondences are very
close, they are not exact.
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Coming to Terms
Before going any further, Iwant to define some basic terms. A transaction program (TP) is a program executing in a
network node that, through LU 6.2, participates in a conversation with a program on another node. A logical unit
(LU) is a set of software routines that
control the details of creating and managing sessions.
Whereas the LU manages sessions
(logical links) between nodes, the physical unit (PU) is software that manages
the physical data links between them. LU
6.2 and PU 2.1 go hand-in-hand. Indeed,
PU 2.1 was developed to serve as aplatform for LU 6.2. Its predecessor, PU
2.0, permitted neither multiple sessions
nor peer-to-peer communication.
Conversations (TP to TP) are links between concurrently executing TPs. The
programs can reside at the same or different locations on the network. Sessions
(LU to LU) are links between LUs over
which conversations flow. The session
details are transparent to the TPs; their
view of sessions is limited to mode
names, which are associated with such
characteristics as level of data protection,
maximum packet size, and so on.
Conversations use sessions. The LU
will multiplex conversations over available sessions. Typically, sessions remain
in an active state even when there are no
active conversations. This ensures that a
session will be available when a conversation is requested and improves
performance.
Position within Layers
LU 6.2 provides TPs with ahigh-level interface for program-to-program communication. Because LU 6.2 executes verbs
on the SNA presentation-services layer
(corresponding to the OSI presentation
layer), programs need not trouble themselves with any of the underlying datalink, network, or session protocols.
The presentation- services layer is
where many of LU 6.2's most important
functions reside. It's responsible for
loading and executing (" attaching") programs, converting data records sent on
mapped conversations to general-datastream (GDS) variables, and coordinating error handling with partner LUs.
The term half-session layer is another
name for the two levels immediately
below the presentation- services layer:
the data-flow-control and transmissioncontrol layers. It's called " half-session"
because it controls the local LU's contribution to afull session, which requires a
partner LU. This layer is responsible for
the pacing and sequencing of data pack-

IN

DEPTH

A LOGICAL CHOICE

ets and for encryption and decryption of
data ( where these functions are supported).
The Verbiage
The IBM literature identifies two components of APPC: the base set of functions and option sets. All implementations of APPC must include the base set.
They don't have to support any of the option sets, but any that they do support
must be supported in full. •
There are two types of conversation
verbs: those that support basic conversations and those that support mapped conversations. There is aone-to-one correspondence between them; the same verbs
exist for both conversation types. Their
names are the same except that the
mapped-conversation verbs are preceded
by MC_. Thus, the basic ALLOCATE is
the mapped MC_ALLOCATE.
The basic-conversation verbs are lower
level than the mapped verbs and frequently require more arguments. They
require that you format user data in GDS
variables, and they offer less automatic
error recovery. They are used primarily
by programs that provide network-control services (IBM's service-transaction
programs).
Mapped-conversation verbs, on the
other hand, offer TPs asomewhat higher
level of insulation from the underlying
details. Programs only transmit data
records; LU 6.2 creates the GDS variables. The LU álso offers ahigh level of
error recovery. Mapped conversations
also may offer adata-mapping capability
whereby you pass user data through a
mapping routine that performs transformations on it. Mapped-conversation
verbs are used primarily by application
programs. Only the basic verbs are required by the APPC specification.
The functions that LU 6.2 implementations must provide, and the basic-conversation verbs corresponding to those
functions, are as follows:
•Initiate a conversation with a remote
node and then load a TP at that node
(ALLOCATE).
• Transmit data to the remote node
(SEND_DATA).
•Receive data from the remote node
(RECEIVE_AND_WAIT).
•Notify the remote node that an error
has occurred (SEND_ERROR).
•Ask the remote node for permission to
transmit data (REQUEST_TO_SEND).
• Provide request/response protocol
(CONFIRM/CONFIRMED).
• Terminate a conversation ( DEALLOCATE) .

A variety of other verbs also cluster
around certain categories: type-independent verbs, control-operator verbs, and
LUdefinition verbs.
You can issue type-independent verbs
during either abasic or amapped conversation. Indeed, BACKOUT, SYNCPT,
and WAIT can apply to multiple concurrent conversations, without regard to
their types.
The control-operator verbs are used to
control session parameters, typically by
service- transaction programs. The

ne of
APPC's strengths is
its multitiered
data-security scheme.

CNOS (change number of sessions) verbs
deal, not surprisingly, with regulating
the number of active sessions between
two LUs. When you use them to define
parameters for parallel sessions, they activate a basic conversation between the
local node and its partner LU, over
which they negotiate the session characteristics.
The LUdefinition verbs set parameters for the local LU. They don't involve
any exchange with a partner LU. (See
table 1for details on all these LU 6.2
verbs.)
Insulated from the Details
LU 6.2 gives application programs an interface to the SNA presentation-services
layer. Because it resides so high in the
SNA (and OSI) architecture, it shields
programs from any knowledge of the details of communications, such as session
initiation, packet creation, data-link control, and so on.
TPs need only concern themselves
with allocating and deallocating conversations, sending and receiving data, and
reporting success or failure to conversation partners.
Although service programs communicate more directly with the half-session
layer and therefore require more knowledge of the underlying details, their sole
purpose is control and configuration of
the local installation of LU 6.2. Thus, it
is possible to concentrate this knowledge
in asingle person, asystems administra-

tor or systems programmer, and in afew
software tools available to that person.
Data Security
One of APPC's greatest strengths is its
multitiered data-security scheme, which
offers protection for sensitive data (and
the option of no protection for data that
doesn't need it). All the security features
are optional. The components of this
scheme are as follows:
•Data encryption and decryption. This
is available at the session level and is one
of the characteristics assigned to session
modes. If an ALLOCATE specifies a
session mode defined to support encryption (with the DEFINE_MODE verb),
the data is encrypted and decrypted automatically. This security option is independent of the others; you may specify it
even if you omit all others, and you may
omit it even if you specify all others.
•LUtoLU passwords. This is the most
basic security level, and it is aprerequisite for all the more specific protection
mechanisms. It enables the control operator to require aremote LU to provide a
password when requesting asession. You
activate it by specifying apassword on
the DEFINE_REMOTE_LU verb.
• User IDs, passwords, and profiles.
These require a remote LU to provide
user information on allocation requests
directed to the local LU. The local LU
verifies this information against alist of
authorized users, passwords, and profiles, set up with the DEFINE_
LOCAL_LU verb.
•Already verified. As an additional option, user IDs, passwords, and profiles
may be " passed through" when multiple
sites are participating in a distributed
transaction if the security-acceptance
level between two LUs is established as
"already verified." For instance, if node
A sends an allocation request to node B
carrying the user ID "RALPH DAVIS"
along with the password, node B may
then pass that information through to
node C on a second allocation request
with an " already verified" indication.
The willingness of an LU to accept " already verified" requests from another
LU is set by DEFINE_REMOTE_LU.
•Local restricted access to TPs. The
local LU can also restrict access to TPs.
Thus, although you might be able to allocate a conversation with the local LU,
you might not have access to all the programs resident at the local node. Those
authorized to use aTP are specified with
DEFINE_TP.
•Privilege levels for TPs. You can also
continued
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participant sends a CONFIRM request
to apartner, that partner must respond
by issuing either CONFIRMED or
SEND_ERROR. This is all the protection LU 6.2 offers at this level; the TPs
must handle any further error recovery.
CONFIRM-level protection is arequired
feature.
Data Integrity
Syncpoint error recovery is an optionLU 6.2 offers two levels of data-integrity
al feature, and in some respects this is
protection: CONFIRM and syncpoint,
which means that, at acertain point in a unfortunate. Syncpoint protection is one
of APPC's most powerful features, and
transaction, participating nodes bring
it would be nice if you could assume that
their resources into synchronization with
it was always available. On the other
each other. No protection (i.e., no autohand, syncpoint protection also addressmatic protection) is also an option; this
es the problem of maintaining the integrequires the participating programs to do
rity of adistributed transaction, adiffitheir own error checking.
The CONFIRM level is essentially a cult technology to implement.
Syncpoint protection provides for the
request-and-response protocol. When a

assign privilege levels to TPs as an argu-

ment to DEFINE_TP, specifying which,
if any, of the control-operator verbs the
TPs can issue. This prevents unauthorized programs from changing user-access information.

integrity of data updated at multiple
sites. In the terminology of database
management, it extends the scope of logical units of work (LUWs) to all the machines involved in adistributed database
system. Syncpoint protection provides
full two-phase commit protocol with
rollback and resynchronization capabilities. It thus makes LU 6.2 asolid foundation on which you can build distributed
databases.
When syncpoint protection is in effect
on aconversation, each participating LU
keeps alog of its activity on that conversation. LUWs begin when the TPs are
loaded and end at each syncpoint or when
the programs terminate. With anondistributed DBMS, transaction protection
means that the system guarantees that it

Table 1: The LU 6.2 verbs.
Basic Verbs
ALLOCATE ( MC_ALLOCATE)
Establishes aconversation between the local node and apartner node and attaches (loads and executes) atransaction program at the partner.
CONFIRM ( MC_CONFIRM)
Asks the partner LU to confirm receipt of transmitted data.
CONFIRMED ( MC_CONFIRMED)
Confirms receipt of data— issued only in response to CONFIRM
(MC_CONFIRM).
DEALLOCATE ( MC_DEALLOCATE)
Terminates aconversation.
FLUSH ( MC_FLUSH)
Forces the local LU to send the data accumulated in its send
buffer.
GET_ATTRIBUTES ( MC_GET_ATTRIBUTES)
Returns avariety of information pertaining to aconversation,
such as the following:
•the names of the participating LUs
•the session mode being used by the conversation
•the synchronization level in effect
•security information
•information used to synchronize or resynchronize participating
LUs (if SYNCPT is in effect)
POST_ON_RECEIPT ( MC_POST_ON_RECEIPT)
Causes the LU to set aflag when the requesting program
receives amessage on the indicated conversation. After issuing
POST_ON_RECEIPT or MC_POST_ON_RECEIPT, the program
must issue aWAIT or aTEST (MC_TEST) to retrieve the status
information.
PREPARE_TO_RECEIVE ( MC_PREPARE_TO_RECEIVE)
Forces the local LU into receive state and informs the partner LU
that it can enter send state.
RECEIVE_AND WAIT ( MC_RECEIVE_AND_WAIT)
Causes the LU to suspend execution of the transaction program
until data arrives on the indicated conversation.
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RECEIVE_IMMEDIATE ( MC_RECEIVE_IMMEDIATE)
Instructs LU 6.2 to receive any information that is available and
to return immediately if no information has been received.
REQUEST_TO_SEND ( MC_REQUEST_TO_SEND)
Asks the remote transaction program for permission to enter
send state.
SEND_DATA ( MC_SEND_DATA)
Places data to be transmitted to the partner LU in the local LU's
send buffer. When the buffer becomes full, the LU will transmit it.
SEND_ERROR ( MC_SEND_ERROR)
Sends an error indication to the partner LU.
TEST ( MC_TEST)
Checks to see whether the indicated conversation has received
either data or arequest to send.
Type- Independent Conversation Verbs
BACKOUT
Only supported if syncpoint error recovery is implemented. A
program issues BACKOUT during syncpoint processing if, in
response to aSYNCPT request from apartner LU, it detects an
unrecoverable error. BACKOUT propagates to all participating
LUs, so that all stations roll the transaction back to the last successful syncpoint.
GET_TYPE
Reports whether the indicated conversation is basic or mapped.
SYNCPT
Requests or confirms commitment of protected resources on all
conversations in which aprogram is participating. SYNCPT and
BACKOUT are part of APPC's syncpoint level of data protection,
one of its most powerful features.
WAIT
Suspends execution of aprogram until one of the indicated
conversations posts receipt of data. When the program resumes,
LU 6.2 returns codes indicating what has been received and the
conversation on which it arrived.
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will either execute an LUW in its entirety
or cancel it in its entirety.
This guarantee is impossible in adistributed system because there are many
possible points of failure. Two-phase
commit protects against most failures,
and for those it can't handle, LU 6.2 offers recovery through resynchronization.
Resynchronization guarantees that if
you can't determine the success or failure of adistributed transaction, LU 6.2
will either automatically bring the participants into aconsistent state or will offer the control operators the means for
doing so.
Two Phases

In two-phase commit protocol, one node,
designated beforehand as the transaction

initiator, enters a Prepare record in its
log, then sends each participating node a
Prepare message. The participants attempt to complete the LUW and write the
corresponding log records. If successful,
they enter aRequest to Commit record in
their logs, then send aRequest to Commit message back to the initiator. If unsuccessful, they will return an Abort
message.
The initiator waits for the responses
from the other nodes. If it doesn't receive
them within its time-out period, or if any
one of them is Abort, it writes an Abort
message to its log, then tells all the nodes
to abort the transaction. If all expected
messages are Request to Commit, it
writes aCommit message to its log, then
broadcasts aCommit.

Control-Operator Verbs
CHANGE_SESSION_LIMIT
Changes the number of sessions of aparticular mode allowed
between two LUs. It also determines the maximum number of
contention-winner and contention-loser sessions. When two LUs
simultaneously attempt to allocate aconversation over the same
session, LU 6.2 will honor the designated contention winner's
request and deny the loser's. In addition, when the contention
loser wants to allocate aconversation, it must ask permission from
the contention winner. (All this is done automatically by the
LUs—transaction programs are not concerned with it.) This verb
may result in the activation or deactivation of sessions to accommodate the new limit.
INITIALIZE_SESSION_LIMIT
Sets the initial maximum number of sessions of aparticular
mode allowed with aparticular partner LU. Also initializes the
maximum number of contention-winner and contention-loser
sessions. Like CHANGE_SESSION_LIMIT, INITIALIZE_SESSION_LIMIT can cause sessions to be activated automatically.
RESET_SESSION_LIMIT
Sets the maximum number of sessions with aparticular partner
LU, and the number of contention-winner and contention- loser
sessions with that partner, to zero. As aresult, it also deactivates
all current sessions of the indicated mode or all sessions if no
mode is specified.
PROCESS_SESSION_LIMIT
Used by the service-transaction program that is the target of a
CNOS request to cause its LU to negotiate or accept the limits
requested by the LU originating the request.
Session-Control Verbs
ACTIVATE_SESSION
Activates asession.
DEACTIVATE_SESSION
Deactivates asession.
LUDefinition Verbs
DEFINE_LOCAL_LU
Establishes the local LU's fully qualified network name; sets the
maximum number of sessions it will support with all partner LUs

Upon receiving the command from the
initiator, the participants write aCommitted or Aborted record to their local
logs, then send an acknowledgment to
the initiator. When the initiator receives
acknowledgments from all participants,
it writes aCompleted record to its log.
Syncpoint error recovery implements
this protocol transparently to the TPs.
But how does it operate in an LU 6.2
transaction?
The initiator issues the SYNCPT verb.
This verb has no parameters; it synchronizes all the conversations in which the
local LU is involved (i.e., all those conversations that are allocated with aprotection level of SYNCPT). Then the LU
at the initiator sends a Prepare request
continued

combined; adds or deletes user IDs, passwords, and profiles;
and identifies any data- mapping functions that will be available to
transaction programs. The LU name is how other nodes on the
network refer to the local LU.
DEFINE_REMOTE_LU
Similar to DEFINE_LOCAL_LU, except that it defines parameters
for remote LUs with which the local LU will be communicating. For
example, it sets the remote LU's fully qualified network name; its
local " nickname"; whether multiple concurrent sessions will be
available; an LU toLU password for session initiation; and the
level of security required by the local LU.
DEFINE_MODE
Defines the parameters for asession mode.
DEFINE_TP
Identifies atransaction program and sets anumber of
parameters that control its execution during conversations.
DISPLAY_LOCAL_LU
Displays the following parameters relating to the local LU:
•the maximum number of sessions permitted
•the number of sessions currently active
•alist of user IDs, passwords, and profiles
•alist of data maps defined to the LU
•alist of the remote LUs known to the LU
•alist of the known transaction programs
DISPLAY_REMOTE_LU
Returns parameters governing the local LU's sessions with a
given remote LU. The parameters include:
•its local " nickname"
•whether multiple sessions are supported
•the security level required by the LUs on incoming allocation
requests
•the modes available for sessions between the LUs
DISPLAY_MODE
Reports the parameters assigned to the indicated session mode.
DISPLAY_TP
Reports information pertaining to agiven transaction program.
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out on all protected conversations.
The participating nodes receive a
TAKE_SYNCPT indication. At this
point, they can issue only the SYNCPT,
BACKOUT, or SEND_ERROR verbs. If
the participants are ready to proceed
with the transaction, they issue
SYNCPT. If they have initiated conversations that are part of the distributed
transaction, the Prepare will be propagated down the line. If they haven't,
SYNCPT causes the participant's LU to
send aRequest to Commit message to the
initiator.
If any participant can't continue the
transaction, it replies to SYNCPT with
either BACKOUT or SEND_ERROR.
Either of these causes the initiator's
SYNCPT verb to return with an error
code of BACKED_OUT. If all participants have reported that they are ready to
commit, the initiator sends out aCommit
command. The participants respond to
the Commit with a Forget message,
which tells the initiator that it can erase
its log records pertaining to the current
LUW.
If one of the participants has issued
BACKOUT or SEND_ERROR, the initiator receives the BACKED_OUT return code on the SYNCPT verb. At this
point, it must issue BACKOUT to propagate the backout to all participating stations. Indeed, any time aTP receives a
BACKED_OUT return code on the
SYNCPT verb, it must issue BACKOUT.
BACKOUT, like syncpoint, affects all
protected conversations in which the
local LU is participating.
If asession or conversation failure occurs at some point in the distributed
transaction, LU 6.2 will automatically
initiate aresynchronization procedure. If
the stations can reestablish a session,
they will exchange log and status information and attempt to bring themselves
back into synchronization. If they are
able to, the transaction will complete,
and SYNCPT will return OK. If for some
reason they can't reestablish the connection, the initiator's SYNCPT will return
a code of MIXED_HEURISTIC, indicating that you must undertake amanual
resynchronization.
LU 6.2 handles almost this entire complex procedure automatically. The only
verbs issued by the TPs are SYNCPT,
BACKOUT, and SEND_ERROR.
The syncpoint manager, on the SNA
presentation-services layer, handles the
rest of the process. It thus offers application programs asignificant level of transaction protection accessible through a
very simple Application Programming
Interface (API) (three verbs).
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Transferring Funds
A frequently cited use of distributed processing is the transfer of funds from an
account at one location to an account at
another. For example, abank wants to
transfer funds between Chicago and New
York. A third computer, also located in
New York, is coordinating the activities
of the two bank computers.
The controlling computer allocates
conversations with the other two, then
sends them APPC messages indicating
the changes they need to make. The pro-

nd users
won't actually see
APPC; it will be
transparent.

grams executing at the target computers
can either perform the updates when they
receive the messages or store the information in arrays until they receive a
SYNCPT instruction from the master
computer. Assume that they are both
using the latter approach.
Because of the number of messages exchanged during syncpoint processing, it
would be highly inefficient to do a
SYNCPT after each transaction. It
makes much more sense to buffer acertain number of transactions and then do
the SYNCPT. Assume that after the data
for 100 transactions has been sent to the
local nodes, the controlling computer
issues aSYNCPT. When the local nodes
receive it, they take the data accumulated
in the arrays and issue update instructions against their local databases. If all
the updates are successful, the local
node issues its own SYNCPT. If any of
the updates fails, the local node rolls
back its updates, then issues a BACKOUT or SEND_ERROR.
The initiator's SYNCPT will terminate with areturn code of either OK or
BACKED_OUT. If the return code is
BACKED_OUT, the initiator issues a
BACKOUT. The dependent's SYNCPT
also returns either OK or BACKED_
OUT. If it returns OK, the TP acts to
commit (make permanent) the changes it
has made to its database. If it returns
BACKED_OUT, it rolls back (cancels)
its changes.
Suppose that the bank is transferring

$10 million from 500 accounts in Chicago to 500 accounts in New York. The
controlling computer in New York sends
the data for the first 100 accounts to the
two client computers, then issues a
SYNCPT. On receipt of the SYNCPT,
Chicago and New York perform their updates. They are all successful, so they
both issue their own SYNCPT. At this
point, all the SYNCPT requests terminate with return codes of OK.
The central computer now sends out
the data for the next 100 transactions,
then another SYNCPT. On receipt of the
SYNCPT, Chicago and New York issue
their updates. This time Chicago succeeds, but New York fails. This means
that $2 million has been removed from
the Chicago branch and not deposited in
New York. Chicago issues SYNCPT, but
New York rolls back its updates and
issues BACKOUT. This causes the controlling computer's SYNCPT to return a
BACKED_OUT status. It then issues its
own BACKOUT, which notifies Chicago
that the transaction could not be completed. Chicago then rolls back its
updates.
A New Technology
APPC is anew technology. It is also systems software. Thus, before it becomes
available to PC users, it must be implemented in PC systems software, and application programs that use the systems
software must appear. Remember, end
users will never actually see APPC; it
will be incorporated into applications
software and will remain transparent to
them. Users will be aware only of the
wider scope of applications software that
APPC makes possible.
The first implementation of APPC on
the PC was IBM's Advanced Programto-Program Communication for the PC
(APPC/PC). It enables two PCs connected by either an IBM Token Ring Network or asynchronous data-link-control
(SDLC) link to communicate using LU
6.2 verbs.
In mid- 1988, Novell released NetWare
LU 6.2, which is compatible with
APPC/PC and intended for PC-based
LANs. Thus, the prerequisite systems
software on top of which application programs can be built is now in place.
However, there are some problems
with APPC/PC and NetWare LU 6.2 that
mitigate their effectiveness as platforms
for applications. APPC/PC is tremendously expensive in its demands on PC
resources— it takes up about half the
memory available on a 640K-byte machine. In large database applications,
compiled or interpreted, this is a fatal
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limitation. Since it's targeted for singleuser machines, APPC/PC can't distribute host sessions. Any PC using APPC/
PC to communicate with the outside
world must have all the necessary hardware and software.
NetWare LU 6.2 corrects these problems for PCs connected in aLAN by implementing aclient-server architecture.
It requires the presence of aNovell SNA
gateway but can support -any NetBIOScompatible network operating system.
Under the Novell scheme, asmaller version of the LU 6.2 software, requiring
less than 100K bytes, resides in the workstation. The gateway contains the full
software.
The workstation passes LU 6.2 verbs
received from application programs to
the gateway for execution. All the workstations on the LAN can contain LUs;
only the gateway functions as an SNA PU
2.1. Workstations can communicate with
each other. Also, the gateway distributes
host sessions, so NetWare LU 6.2, unlike
APPC/PC, permits resource sharing.
Thus, for installations with LANs,
NetWare LU 6.2 is aleaner, more efficient implementation. Indeed, APPC/
PC's memory demands disqualify it for
almost all uses in the DOS environment.
However, both APPC/PC and NetWare LU 6.2 possess an important limitation, particularly as platforms for adistributed database system. Neither of
them supports syncpoint transaction protection. This means that database developers are still required to implement
their own two-phase commit protocol. In
other words, amajor feature of systems
software that APPC promises remains
the responsibility of applications software.
APPC-based applications software for
the PC is currently either under development or of minor significance. IBM's
Enhanced Communication Facility/
Server-Requester Programming Interface ( ECF/SRPI), which comes with
IBM 3270-emulation software, uses a
subset of APPC. ECF/SRF1 gives PCs
access to IBM's mainframe database
systems DB2, SQL/DS, and IMS; host
printers, disks, and files; and host
programs.
Oracle Corp., developer of the Oracle
relational DBMS, has announced plans
to support APPC in afuture version of
SQL*Net, its distributed database software. At present, Oracle doesn't provide
multisite transaction capability. In other
words, returning to the banking exam
ple, it can be guaranteed that all the updates at either site are written as awhole
or not at all. But it cannot be guaranteed

that the accounts in Chicago will be
debited and the corresponding ones in
New York will be credited or that they
will all retain their previous values. A
version of APPC offering syncpoint protection would be anatural vehicle for this
type of transaction.

What the hell
are those
importers
doing?
,

A Paradoxical Standard
Indeed, APPC is aparadoxical standard.
The base set of required features offers
minimal functionality. The optional features offer rich functionality, but because they are optional, their presence or
absence depends on the particular APPC
implementation. And there are so many
option sets that aproliferation of totally
incompatible implementations is almost
guaranteed. Thus, applications developers can't write to "the APPC standard";
they must choose aparticular version of
APPC and support it.
Serious PC applications are unlikely to
appear until the APPC standard matures
and its PC implementations become
more supple—the support of syncpoint is
an absolute must.

•

BIBLIOGRAPHY
An Introduction to Advanced Program-toProgram Communication (APPC).
Document number GG24-1584-01.
IBM, 1986.
An Introduction to Programming for
APPC/PC. Document number GG243034. IBM, 1986.
Ceri, Stefano, and Giuseppe Pelagatti. Distributed Databases: Principles and Systems. New York: McGraw-Hill, 1984.
Date, C. J. An Introduction to Database
Systems, vol. 2. Reading, MA: AddisonWesley, 1983.
Date, C. J., with Colin J. White. A Guide
to DB2. Reading, MA: Addison-Wesley,
1988.
LU 6.2 Program Examples. Novell, Inc.,
1988.
NetWare LU 6.2 Overview. Novell, Inc.,
1988.
NetWare LU 6.2 Technical Reference Manual. Document number 6300-1786-01.
Novell, Inc., 1988.
NetWare LU 6.2 Tutorial. Novell, Inc.,
1988.
Systems Network Architecture: Concepts
and Products. Document number GC303072-3. IBM, 1986.
Systems Network Architecture: Transaction
Programmer's Reference Manual for LU
Type 6.2. Document number GC303084-2. IBM, 1985.
Ralph Davis is a senior consultant with
ORI/Calculon in Rockville, Maryland.
He can be reached on BIX clo "editors."

Printer Buffer inside cable.
For the average user, most buffers
are too complicated. So we
designed abuffered cable with 64K re•
or 256K inside.
Just acable As easy to use. Nearly
as inexpensive.
Battery-operated data buffer
Up to 128K with parallel or
RS232-input, will hold data for as
long as 3years. Record and play as
often as you like. Carry data to a
printer or to another computer.

•

Share your printer.
Forget these boxes that occupy a
lot of your desk space. Forget the
times when you had to switch .
manually. We have Ls.a121g that
allows two computers to share one
printer automatically.
That's what T-switches should
look like!
For IBM-compatibles. 2printers to
one computer. Complete set incl.
all cables and asmall switch-box.
Just acabk, No bulky box.
Isolating line drivers
If a line driver is not optically
isolating, you might face problems
arising from different mains
supplies.
That's
why
our
RS232-drivers are 100% isolated
up to 1,000 volts.
Data isolators
Transients on the mains supply or
electrostatical discharges can cause
erraneous data transmissions and
even destruction of computers. We
offer optical isolators up to 50kV.
Terminal bus.
Connect up to 16 terminals to one
2- wire bus. Save in
installation costs
and gain flexibility and ease of use.
Terminal- Bus- Adaptors includes
lkV optically isolated line drivers.
Interfaces.
We have a complete line of
interfaces: 20mA, Atari130,
C64/128, Centronics, IEEE488,
RS232, RS422, RS423 and RS485.
(fl• following are registered trademarks:
Atari, C64, C128, Centronics, IBM)
Austria:
Denmark:
Franca:
Singapore:
Switzerland:
USA:

N'

len

Basic, Wien
0222-9505410
Jame, Spentzup
06-479139
Ned, Stamboul.' (88) 623752
Osamu Trade
733-45T7
Weber&Co, Zurich
01-9302003
Tectrans, LA. (818) 2853121

Manufacturer and Exporter:

wi esemann &
theis gmbh

1 •
•

MIKROCOMPUTERTECI-INII‘li
winchenbachstr. 3-5
d-5600 wuppertal 2
west-germany

phone: ++ 49-202-505077
telex:
859 16 56
fax: ++ 49-202-511050

JANUARY 1989 • BYTE

315

II VIE
You've seen them on the pages of Byte
— now enjoy these delightful images as
stunning limited edition prints! Each exquisite, 16" x20" reproduction is part of an
edition strictly limited to only 1000 prints.
The museum-quality paper is an acidfree, 100% cotton fiber stock ( highly
resistant to yellowing or cracking) which
will preserve image color and brightness
for generations.
The artist, Robert Tinney, personally
inspects, signs and numbers each individual print. Accompanying the print is aCertificate of Authenticity (also signed and
numbered by Tinney) which verifies the
number of the edition and the destruction
of the press plates.
*H

The price of each print depends on the
number of unsold prints in the edition, and
is shown beneath the photos at left. If your
order exceeds $ 100, deduct 15%. All
prints are shipped flat via UPS Blue Label, and carry an
unconditional 30-day guarantee.
To order, clip the coupon below. VISA, MasterCard or
Anna orders may call 1-318-826-3003.

Word Processor $55

Z.

YES! Send me the following Byte Limited Editions.
QTY.
#A

#

AMOUNT

THIE

$

Intelligent
Reflections

$
$
$
$
$
If your order exceeds $ 100, deduct 15%

$

$4 postage & handling ($25 overseas)

$

0 Send acolor brochure

TOTAL $

LI Ihave enclosed U.S. check or money order
LI COD. ( via UPS—stateside orders only)
L] VISA D MasterCard [11 American Express
#C

Technological
Breakthsough
— .

Card #
Expires

Signature.

SHIP MY PRINT(S) TO:
Name
(Business)
Address
City
State.

Zip

Country.
Mail this coupon to

ROBERT TINNEY GRAPHICS
P.O. Box 778 • Washington, LA 70589
For VISA, MasterCard or American Express orders.
or for more information

CALL 1-318-826-3003

IN

DEPTH

PC COMMUNICATIONS

Making the
Connection
Can IBM PCs, Macintoshes, and VAXes harmonize
in the workplace?
Ed Tittel

T

here's aquiet revolution going on all
over the desktops
of America. Networking technology has become widespread enough to
allow individual desktops to
stretch their boundaries to encompass corporate resources
and provide easy electronic
company-wide contact.
The benefits of networking
are gospel. It allows everyone
to share data and move information around much more
easily, quickly, and efficiently than do older methods (see
the text box " Connecting . ..
Cheap!" on page . 318). Network access supports communications applications, like
electronic mail, that make
people more accessible to
each other. And networking
applications allow co-workers
access to desktops other than
their own, that is, to other
computers over the network. This means
that workers can use the machines best
suited for particular activities (e.g., IBM
PCs for spreadsheets and business applications, Macintoshes for desktop publishing and graphics, and VAXes for
heavy number crunching or large database projects).
The focus of this article is the question
of how three popular types of cornPHOTO/ILLUSTRATION: RON BROWN

e 1989

puters—the IBM PC and its many clones,
the several varieties of Apple's Macintosh, and the DEC VAX family of minicomputers—can be brought together in
order to take advantage of this desktop
revolution.
Grafting Apples to Apples
When it comes to hooking computers together, the easiest connections to make

are among like kinds ( Macs to
Macs, PCs to PCs, and
VAXes to VAXes). Of the
three, only one comes without
some form of built-in networking. Curiously enough,
it's also the one most widely
used—the IBM PC. This is
why the PC supports the largest and possibly the most confusing selection of alternatives for connecting like
machines.
Both the Mac and the VAX
arrive " network ready" from
their manufacturers. The Mac
comes with a " plug and play"
network that is built around
the AppleTalk protocol suite,
and a built-in network interface that is ready to use with
LocalTalk ( a proprietary
shielded twisted-pair) or compatible cable. Although you
need to purchase one or more
network- interface cards for
the VAX to actually hook it up
to anetwork that is its operating system
supports the DECnet protocol suite, most
commonly found running over Ethernet
cable. This means that networking Macs
and VAXes is pretty straightforward.
While the built-in network capability
of a Mac or a VAX means that " there
must be away" for you to hook up to one
of these machines using a network, it
continued
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Connecting ... Cheap!
W

hile it's true that communicating
over alocal-area network is fast
and convenient, it can be overkill in
some situations, especially where cost
is the most important factor. Here's a
look at some less-expensive alternatives
to hooking up pairs of machines.
Most of these kinds of connections
are temporary; some even require lugging machines around when the distance between them exceeds the length
of the cables. The basic requirements
are still the same, but they occur in different forms: You need amedium of exchange (not necessarily acable), some
software on one end to create output,
and some software on the other end to
read that output. Since you're not networking, you no longer need anetwork
interface.
Updating SneakerNet
SneakerNet is aeuphemism for walking
floppy disks from one machine to another. Obviously, this is easy when both
machines are the same, because they
can directly share media. Sharing information among PCs, Macs, and VAXes
is alittle trickier, but the disk (or other
magnetic medium) is still the means for
moving information between machines.
Another method is media conversion.
Because of the increasing popularity of
microcomputers, most typesetting companies and service bureaus have conversion equipment that lets them read (and
write) disks in avariety of formats. This
kind of commercial service can work
well for infrequent data moves, but it
normally costs about $ 15 per floppy
disk. These services can also take disks
and create VAX- readable tapes, and
vice versa; this may be the best approach to moving data between VAXes
and PCs or between VAXes and Macs
when no other connection is available.
Dayna Communications sells Dayna-

doesn't necessarily make finding the
right connection simple or easy. Note
that while the Mac may come ready to
hook up to anetwork, you'll still need to
purchase additional software to use it for
distributed processing, E-mail, and so
on. That is, you'll need a product like
AppleShare, TOPS, or PacerShare to
fully exploit the Mac's networking
abilities.
Different ways of interacting with networks make different demands on users.
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File for moving files between PCs and
Macs via disk. DaynaFile is a 360Kbyte floppy disk drive (bundled with
software) that attaches to the Mac so it
can write and read IBM-formatted floppy disks. SneakerNet can then move
these disks to aPC to exchange data.
Another entry in this field is available
on the Mac Hz, which supports IBM's
quadruple-density 31
/2
inch disk formats as well as native Mac formats.
Hold the Phone
The old standby for creating temporary
links is connecting computers via
modem. This is the most popular way to
join remote computers together, but it
can also work in any setting as long as
each computer has atelephone line and
amodem of its own. There are numerous options for all three machines, so
there should be no problem getting any
two of the three to exchange data with
this technology.
If computers are in close proximity,
you can use telecommunications software to exchange data over a special
cable as well as over the telephone. This
cable is called a " null modem" cable;
it's astandard RS-232C cable with 25pin connectors where the DTR (dataterminal ready) and DSR (data-send
ready) leads are crossed from one end to
the other. This makes one end's send
the other end's receive, and vice versa,
permitting the cable to act as if apair of
modems were in the circuit (hence its
name). These kinds of cables are widely
available at computer supply and electronics stores, and they offer one of the
cheapest available links between machines (hooking up to the Mac at one
end will require aspecial cable with a
standard RS-232C 25-pin connector on
one end and aMac modem connector on
the other, or purchasing a 25-pin-toMac converter).

Choosing the method of interaction best
suited to your environment often means
trading functionality and ease of use for
cost.
Network Essentials
Whatever your choice, three constants
pertain to networking personal computers: First, you need some form of network interface (most commonly, an addin card); second, some kind of cable
needs to be strung between the machines

In addition to RS-232C cable, you can
also find software and cable kits that let
you connect pairs of machines on either
apermanent or atemporary basis. Since
these connections can be permanent,
this could be considered aform of networking, but most of these products depend on running special communications software and run at speeds slower
than those normally associated with
full-fledged network connections.
Lap-Link Mac is agood example of
this genre; it consists of software for
both ends and acable to run between a
Mac and any IBM PC-compatible computer with aserial port. Its impetus was
to let laptop-computer owners move
data to and from their Macs, but it will
link a Mac and a PC. Unfortunately,
nothing similar exists to link the VAX to
either microcomputer, but the " null
modem" approach will work in apinch.
Beware the Gotcha
Once you have moved the data from one
machine to another, it still may need to
be converted. Often, you will need to
massage the file format into something
recognizable to the software that will
manipulate it. Fortunately, file-conversion programs abound that can translate
between awide variety of programs on
various machines.
The important thing to remember is
that where there's awill, there's away;
even when the means are not adequate
to support true networking, there are
lots of ways to move data between machines. Consider the frequency of exchange and the amount of data when
choosing which method to use, and
you'll be able to get the most out of the
connections these options permit. Just
make sure your target machine can
actually read the data when it arrives,
and you'll be able to share information
among your computers with ease.

you want to connect ( and everything
from telephone cable to fiber optics is
available); and third, you need software
that will allow the machines to communicate with each other.
Ultimately, it's the software that defines how you interact with a network
and determines how it looks to you from
your desktop. The questions of which interface and which medium are resolved,
at least in part, when you choose your
software. In many cases, the software
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will dictate, or at least limit, the set of
possible alternatives.
For the purposes of this discussion,
networking software can be divided into
three categories: simple network-connection software, operating-system-supported networking, and applicationdriven networking. Each of these has
strengths and weaknesses, advantages
and disadvantages, and cost-benefit
trade-offs.
Simple Network Connèctions
In this category, networking software resembles the kind of system you're used to
encountering when you use amodem or
an RS-232C connection to create temporary links between pairs of machines.
The basic applications for this kind of
software are file transfer, which lets you
move files from one machine to another,
and terminal emulation, which lets you
establish a session on one machine and
work on another as if it were aterminal
instead of another computer. Some examples of this genre include the Transmission Control Protocol/Internet Protocol (TCP/IP) Lap-Link PC, applications
suite (TELNET, FTP, SMTP, and so
on); and avariety of other file-transfer or
terminal-emulation programs.
As with the other two categories, simple network connections are established
by running particular software applications. In this arena, you need to be aware
of the network itself and of the operating
systems on both sides of your connection.
For instance, running a file-transfer
program means that you have to know the
formats for specifying filenames for
both operating systems, as well as the
commands for running the file-transfer
application itself. Likewise, running a
terminal-emulation program means that
you not only need to know the details of
the operating system on the computer
that you're using as aterminal, but you
also often need to learn how your keyboard maps onto the host's standard keyboard.
This discussion of file transfer applies
to all three types of machines, but in
looking at terminal-emulation options,
I'll consider just Mac-to-VAX and PCto-VAX connections. Since both the Mac
and the PC usually run single-tasking
operating systems, Iwon't discuss emulating aterminal on them (programs like
Timbuktu or Carbon Copy Plus, which
allow a remote machine to take over a
Mac or PC, are more common here).
Since the VAX is amultiuser, multitasking machine originally designed for
terminal access, it supports avariety of
continued
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C: > ftp vaxl

Start up the FTP session; vaxl is asynonym
that actually corresponds to anetwork
address.

account name: test
password: xxxxxxx

The VAX requires you to have avalid account
name and password before it will permit
access.

ftp > cd [test.program]

Change to the directory in which to put the
file.

ftp > put flocalc.dat

Copy the file over the network to the selected
VAX directory.

ftp > quit

Exit the FTP application.

c:> telnet vaxl

Start up the TELNET session; again, you need
to know the name of the network node you
want to connect to.

account name: test
password: xxxxxxx

The same account and password dialogue as
before is needed to log on to the VAX.

$set dir Rest.program]

The VAX command to change directories is
set dir.

$program flocalc.dat

This sequence will cause the program named
program.exe to run, taking flocalc.dat as
input.

$logout

Terminate the VAX session.

telnet > quit

Terminate the TELNET application.

Figure 1: An FTP session. Boldfaced text is what you would enter, and plain text
indicates screen information written by the VAX or one of the applications.
terminal emulators for both PCs and
Macs. Most of the major terminal-emulation companies—Kea Systems, Walker
Richer and Quinn, and Coefficient Systems—support emulators for both PCs
and Macs, while avariety of file-transfer
applications among any or all of the three
machines are also available.
Why bother to approach networking at
this level? The greater the burden of
managing the network that falls on the
user, the easier it becomes to write the
software to handle network communications. In aword, this approach is cheap!
Because using simple network connections requires the knowledge or ability to
work with several operating systems simultaneously, it has been widely used by
computer professionals since networking's inception. For the same reasons,
however, it isn't the best solution for novices; it burdens them with too many extraneous, unfamiliar details, and network access at this level is murkier than
it is transparent.
This approach is best applied when the
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need to communicate with other machines is infrequent or irregular and
doesn't involve moving large amounts of
data. Since you must stop what you're
doing, start up aterminal-emulation or
file-transfer application, and then perform the operations necessary on the
host to complete your tasks, this kind of
communicating can be time-consuming.
If it needs to be done often, the overhead
may consume any productivity gains afforded by the network.
As an example, consider what's involved in running aprogram on aVAX
against some data generated on a PC
(based on public domain software from
the National Center for Supercomputing
Applications [ NCSA] TELNET). The
applications used are part of the standard
TCP/IP applications suite.
The file-transfer application is called
File Transfer Protocol (FTP). This application uses aUnix shell-like command
set (which brings yet another operating
system into the equation) to perform
some basic operations. In this example,

the task is to move a spreadsheet file
named FLOTBL.DAT over to the VAX
for further processing.
The terminal-emulation application is
called TELNET, and it provides basic
terminal-emulation capabilities (including several varieties of VAX terminals)
in addition to its own set of capabilities
and commands.
First, you must transfer the file from
the PC to the VAX and then log on to the
VAX to execute the program. The dialogue in figure 1shows what you would
see at your PC. This dialogue has been
trimmed of some screen output (particularly related to logging on to aVAX), but
it shows the essential operations that are
needed.
Operating-System-Supported
Network ing
This kind of network software provides
extensions to your local desktop that let
you access remote resources as if they
were local. This is accomplished by
building network-access capabilities into
the operating system (as has been done
with the Mac and the VAX) or by adding
software that extends the operating system to include network capabilities. For
example, you could use aprogram such
as Microsoft's MS- Net Redirector on
PCs to create virtual drives or printers
on remote servers. Networked operating
systems or system add-ins like TOPS,
MS-Net, or AppleShare represent this
type of software.
One of the fundamental assumptions
behind operating-system-supported networking or its cousin, operating-systemenhancement- supported networking
(which applies to more than just the PC),
is that the computers running such software are networked. Therefore, the software is set up to support networking
much more reasonably than in file-transfer and terminal-emulation applications.
The buzzword for such capability is
appropriate—this kind of networking is
said to be " transparent" to the user. You
don't have to concern yourself with the
how of networking; you can simply concentrate on what you want to perform.
Furthermore, transparency means that
the activity looks familiar; it doesn't involve using the syntax of the host, just
that of the more familiar machine on
which you're currently working.
The most common kinds of services
provided by networked operating systems or enhancements that support networking are called " distributed file systems." This means that you can see disk
drives on file servers or on other macontinued
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Connections
Ails Office Automation
Package
Applix, Inc.
112 Turnpike Rd.
Westboro, MA 01581
(508) 870-0300
Inquiry 1167.

from $2495

Alisa ADP
from $750
AlisaTalk
from $4700
TSSNet
$495
DEC-to-Mac connectivity products
Alisa Systems, Inc.
221 East Walnut St., Suite 175
Pasadena, CA 91101
(818) 792-9474
Inquiry 1165.
AppleShare PC
AppleShare Hie Server
Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
Inquiry 1166.

$149
$799

CommUnity-Mac
CommUnity-DOS
Technology Concepts, Inc.
A Bell Atlantic Company
40 Tall Pine Dr.
Sudbury, MA 01776
(800) 777-2323 ext. 221
(508) 443-7311 ext. 221
Inquiry 1187.

$495
$525

DaynaFile 51
4 /
inch IBM PCcompatible floppy disk drive for
Macintosh
$125
Dayna Translation Software
$650
Dayna Communications
50 South Main St., Fifth Floor
Salt Lake City, UT 84144
(801) 531-0600
Inquiry 1170.
DBMS 4GL
for DOS
$995
for Unix or VMS
from $5000
DBMS SQL
$795
for DOS
from $5000
for Unix or VMS
Informix Software, Inc.
4100 Bohannon Dr.
Menlo Park, CA 94025
(415) 322-4100
Inquiry 1173.
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Double Helix II
$595
Helix VMX
from $4500
GeoQuery
$349
DataDesk
$495
Odesta Corp.
4084 Commercial Ave.
Northbrook, IL 60062
(312) 498-5615
Inquiry 1179.

Lap-Link Mac
Lap-Link PC
Lap-Link Plus
Traveling Software, Inc.
18702 North Creek Pkwy.
Bothell, WA 98011
(800) 343-8080
(206) 483-8088
Inquiry 1189.

$139.95
$129.95
$139.95

Empress-32 relational
DBMS
from $ 1000
For DOS, Unix, and VMS systems
Empress Software, Inc.
Century Bldg.
1100 West St.
Laurel, MD 20707
(301) 953-0049
Inquiry 1171.

Mac220
Mac240
Mac241
VMacS
VAX terminal emulators
White Pine Software, Inc.
94 Route 101A
Amherst, NH 03031
(603) 886-9050
Inquiry 1191.

$129
$199
$299
$399

MS-Net
Redirector
Microsoft Corp.
16011 Northeast 36th Way
P.O. Box 97017
Redmond, WA 98073
(206) 882-8080
Inquiry 1176.

OEM only
OEM only

EtherLink/NB
SELink/NB
NB5010
For the Mac and PC
3Com Corp.
3165 Kifer Rd.
Santa Clara, CA 95052
(408) 562-6400
Inquiry 1188.

$595
$595
$595

FastPath
$2495
EtherPort
$695
SCSI Connection
from $ 1150
Kinetics, A Division of Excelan, Inc.
2540 Camino Diablo
Walnut Creek, CA 94596
(415) 947-0998
Inquiry 1175.

NCSA TELNET
Price unavailable
National Center for Supercomputing
Applications (NCSA)
University of Illinois
152 Computing Applications Bldg.
605 East Springfield Ave.
Champaign, IL 61820
Inquiry 1177.

HostShare
HostAccess
Excelan, Inc.
2180 Fortune Dr.
San Jose, CA 95131
(408) 434-2300
Inquiry 1172.

$100
$150

Ingres relational DBMS
Relational Technology, Inc.
1080 Marina Village Pkwy.
Alameda, CA 94501
(415) 769-1400
Inquiry 1182.

$950

NetWare ELS (entry-level system)
Level II
$1395
NetWare Advanced
$2695
NetWare SFT (system-fault
tolerant)
$4695
NetWare for Mac (per user)
$200
NetWare for VMS
from $5500
Novell, Inc.
122 East 1700 South
Provo, UT 84601
(801) 379-5900
Inquiry 1178.
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Oracle DBMS
from $ 1295
Runs on the Mac, PC, VAX, and Unix
machines
Oracle Corp.
20 Davis Dr.
Belmont, CA 94002
(800) 345-3267
Inquiry 1180.
PacerShare
from $400
PacerLink
from $2000
PacerPrint
from $ 1000
Pacer Software, Inc.
7911 Herschel Ave., Suite 402
La Jolla, CA 92037
(619) 454-0565
Inquiry 1181.
Reflection 7for the PC
$399
Reflection 7for the Mac $349
Reflection 4for PC
(VT-241 emulation)
$299
Reflection 2for PC
(VT-220 emulation)
$199
VAX terminal emulators
Walker Richer and Quinn, Inc.
2825 Eastlake Ave. E
Seattle, WA 98102
(206) 324-0350
Inquiry 1190.
Sybase DBMS
for VAX
Sybase, Inc.
6475 Christie Ave.
Emeryville, CA 94608
(415) 596-3500
Inquiry 1185.

VINES/286
VINES/386
Banyan Systems, Inc.
115 Flanders Rd.
Westboro, MA 01581
(508) 898-1000
Inquiry 1168.

from $ 1895
from $4995

VTERM/100
$195
VTERM/200
$245
VAX terminal emulators for the PC
VTERM/4010
$249
VTERM/4105
$395
VTERM/4208 $995
VAX terminal emulators with Tektronix graphics emulation for the PC
Coefficient Systems Corp.
611 Broadway
New York, NY 10012
(212) 777-6707
Inquiry 1169.
Xenix 286
Xenix 386
Xenix-net 286
from
Xenix-net 386
from
The Santa Cruz Operation, Inc.
(SCO)
400 Encinal St.
Santa Cruz, CA 95060
(408) 425-7222
Inquiry 1183.

$595
$695
$595
$695

from $ 10,000

Syntax SMBServer
for VMS
from $3250
for Unix
from $5400
Syntax Corp.
1501 West Valley Hwy. N
Suite 104
Auburn, WA 98002
(206) 833-2525
Inquiry 1186.
TOPS/DOS
$ 189
TOPS/Macintosh
$249
Sun Microsystems, TOPS Division
950 Marina Village Pkwy.
Alameda, CA 94501
(415) 769-9669
Inquiry 1184.

Zstem 220
$150
Zstem 240
$295
VAX terminal emulators for the PC
Kea Systems, Ltd.
2150 West Broadway, Suite 412
Vancouver, BC
Canada V6K 4L9
(604) 732-7411
Inquiry 1174.

chines as if they were part of your own
desktop. This kind of software also commonly supports such applications as Email or message-handling systems.
The VAX comes closest to providing
these services at delivery. While the Mac
supports communications through its
LocalTalk port and the AppleTalk protocol suite, it doesn't come packaged with
the ability to access remote file servers
and built-in E-mail as the VAX does.
None of these features is automatic on
the PC.
Paradoxically, the PC has been the
major platform for developing network
servers and network operating systems.
Several software companies have built
their businesses around adding transparency to networking to make it easy for
users to communicate with each other.
These companies have tended to move
away from homogeneous computing environments, such as " for PCs only," to
heterogeneous ones, and PCs, Macs, and
VAXes are the most common systems
supported by network operating systems.
Novell, one of the most successful providers of network servers and network
operating systems, began with aPC-only
environment. Today, Novell's network
operating system, called NetWare, includes services for Macs and VAXes, in
addition to DOS and OS/2 PCs.
Sun Microsystems acquired the Transcendental Operating System (TOPS)
when it bought the Macintosh-oriented
company last year; TOPS currently runs
on PCs and Macs, with Sun and VAX
versions under construction. Banyan
Systems' VINES network operating system runs on the PC and the VAX, and
support for the Mac has been rumored, •
but not announced, for most of 1988.
Likewise, 3Com's 3 + Open network operating system currently supports VAXes
and PCs, with Mac support (including
full Apple Filing Protocol compliance)
just around the corner.
Interestingly, Apple and DEC are also
players in this game: They have begun to
develop products based on their alliance,
which occurred in 1988. For example,
both companies have announced operating-system-level support for TCP/IP protocols along with software support for
third-party developers. In addition,
Apple and DEC both offer hardware and
software add-ins to support their proprietary networking protocols and software
for the PC.
Apple sells aboard designed to plug
into standard 8-bit PC buses, called the
LocalTalk PC Card, which with its
AppleShare PC software permits aPC to
continued
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communicate over LocalTalk cable using
AppleTalk protocols in an AppleShare
environment. Likewise, DEC sells licenses for aproduct called DOS Services
for VMS (virtual memory systems) that
lets PCs use the VAX as afile server and
execute applications stored on VAX disk
drives.
A common tendency with Apple and
DEC has been to create interfaces that
cause the other computers on the network
to look like their own. Apple's PC products are agood example, and there are
add-ins for both Macs and PCs that make
them look like DECnet computers to a
VAX DECnet network as well.
For example, the CommUnity line
from Technology Concepts offers products that include the necessary interfaces
and software to turn Macs and PCs into
DECnet hosts. For the VAX-to-Mac connection, Alisa Systems, Kinetics, White
Pine Software, and Pacer Software offer
awide variety of network service applications for various protocols; some of
them also offer PC-to-VAX connectivity
software as well.
As an example, I'll use HostShare, a
PC-based product from Excelan that extends DOS by using the Redirector, software licensed from Microsoft. The Redirector augments DOS so that you can
define network devices, primarily disk
drives and printers, and give them " normal" device names like Fand LPT1.
Once you've performed the setup
work to create these definitions (you can
do this in the AUTOEXEC.BAT file),
you can achieve the same results as the
dialogue in figure 1 with this single
command:
copy c: \ data\ flocalc.dat
f: \ test\ data
For this to work where drive F actually
represents a directory on a VAX disk
drive, you would also need to purchase
software, such as SMBServer from Syntax, for the VAX side. (SMB stands for
Standard Message Block, Microsoft's
networking protocol for network data
transfer that works with the Redirector to
support network operations through
DOS.)
Even though this example is brief, several things about it are worth noting.
First, the command line looks entirely
DOS-like. If you didn't know better,
you'd think drive F was just another device installed on the PC. Also, notice
that the directory specification for the
VAX side of the transfer adheres to DOS
terminology; the software handles the
name translation for you, so you don't
324
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need to know that VAX filenames are delimited with square brackets and that
subdirectories are separated by periods
(i.e., \ test \ data on DOS is [ testdata] on VMS). If you were talking to a
Xenix or Sun server, the notation would
be unchanged. (Please note, however,
that the terminal-emulation portion of
figure 1would remain the same.)
This transparency comes at aprice. It

The age
of distributed
applications is
almost upon us.
Leading this trend
are the DBMS
companies.

often means buying more expensive software to get the increased functionality
and buying additional software,for
servers and other pieces of network paraphernalia that you don't need for simple
network communications. It also means
that your choices about the kinds of hardware and software you can graft together
to make asingle, coherent network become more and more limited.
Options in this arena start at about
twice the cost per connection when compared to simple network communciations
software, and they go up from there. For
most users, though, the added expense is
worth it. The primary additional cost
comes from needing to buy anetwork operating system add- in for each networked
computer (e.g., Sun's TOPS); networked
server applications (e.g., Syntax's SMBServer) add to that cost as well.
Application-Driven Network ing
In this category, you run applications
on desktops that access network resources but completely hide the details
for managing the access, making it look
as if all the data and operations used by
the program are local. Such applications
are called distributed because they essentially run over the network and coordinate multiple resources, both local
and remote. Applications belonging to
this category include the LANSer ver

Oracle DBMS and Applix's Alis officeautomation package.
Application-driven networking is totally transparent by this definition; you
fire off an application on your local computer, and it handles all the processing
needed to move files across the network
and execute remote programs. Whereas
with either simple network connections
or operating-system-supported networking, you would have to explicitly move
the results back from the VAX, with application-driven networking the results
can automatically be reported back to
your node and displayed to you as you
need them.
Such applications are clearly the most
desirable for average users, since they
don't need to be aware of the network at
all, let alone interact with foreign operating or file systems. However, just as introducing operating-system support for
network services limited the options regarding what could safely be put together
to build a network, so also does the
choice of adistributed application limit
what can safely be assembled.
Leading the Way
Fortunately, the age of distributed applications is almost upon us. Leading this
trend are the DBMS companies, which
currently have the greatest number of
products available and which support the
largest variety of computers and operating systems.
Many of the relational DBMS companies coming from the Unix world currently offer products that can run on PCs
and VAXes, most notably, Ingres, Sybase, Empress-32, and Informix. Oracle
is presently alone in offering a DBMS
that runs on all three machines, but the
others have announced plans to support
the Mac within the next year (the introduction of A/UX, the Unix operating
system for the Mac II, makes this a
necessity). Odesta's Helix VMX covers
an interesting subset; it supports VAX
servers with Mac clients—and even includes the ability to store and reference
Mac graphics files on the VAX.
Another interesting niche in the distributed-applications world is occupied
by office-automation packages. Like the
early PC network companies, most office-automation companies are growing
out of a homogeneous computing environment and are just beginning to grapple with the challenge of supporting
multiple computers.
Right now, Applix offers an officeautomation package, Alis, that supports
Unix or VAX servers for PC clients, and
other such packages are under develop-
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ment. These promise to deliver on the
productivity and communications gains
provided by networks by taking basic,
everyday work and supporting it over the
network. By combining E-mail, word
processing, spreadsheets, and other specialized applications into an integrated
working environment, these office-automation packages may foreshadow the
electronic desktop of the 1990s.
Returning to my example, assume that
you want to move aspreadsheet file to the
VAX to make use of its more powerful
number-crunching capabilities to run a
financial forecast involving anumber of
variables and several thousand data
points. If your office-automation package supported a link to a forecasting
module on the VAX, all you would have
to do would be to prepare your data for
the forecast and wait for the results to appear. Everything else—the file transfer
to the VAX, running the forecast program, and returning the results to your
workstation—would be totally invisible.
The simplicity and power of this approach are appealing, but today's costs
can make it somewhat prohibitive. Client
copies for all your PCs and Macs will
cost from $200 to $ 1000 per node, and
the server software for the VAX will run
in the tens or hundreds of thousands of
dollars. Part of that cost is to fund astillemerging technology. In afew years, as
the technology matures, networking will
be more affordable, and offerings will
also be better tailored to individual
users' and companies' needs.
A Growing Appetite
Networked software is beginning to connect more and more electronic desktops.
As users participate in networking more
fully, their appetite for the power and
synergy provided by shared information
and ideas will certainly grow. As the
technology to support that appetite also
grows, everyone will experience more
and more benefits from being linked
together.
Don't let the infancy of distributedapplication technology deter or delay an
investment in networking; the simple
communications and operating-systemsupported technology currently available
is very useful, as are the distributed
applications already available. Today's
network investment should continue to
pay off as networking's uses and the software to exploit them expand to embrace
more and more desktops in the future. •
Ed Tittel is afield applications engineer
with Excelan Corp. in Austin, Texas. He
can be reached on BIX do "editors."

Support America's colleges. Because
college is more than aplace where young, people
are preparing for their future. It's where America
is preparing for its future.
If our country's going to get smarter,
stronger—and more competitive— our colleges
and universities simply must become anational
priority
It's an investment we all share in. Government. Private citizens. And the business community After all, the future of American business
depends on it.
So help America prepare for the future with
acorporate gift to the college of your choice—and
you'll know your company has done its part.

Give to
the college of
your choice.
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OUR 12P DEVELOPMENT TOOLS
HELP PROJECTS GET ON THEIR FEET.
The "creature" shown above doesn't

Unequaled capability

Get your own project off the ground;
try before you buy

depict afuturistic lunar landing. Rather,

Polar Research needed AVSIM's so-

it represents apolar landing of asophis-

phistication to control the sensors in the

Try the AVSIM demo yourself for 30

ticated weather monitoring device. A

weather station's "legs" and to create its

days. If you're not satisfied for any rea-

new parachute-deployed device that in-

transmitter. AVSIM's detailed on-screen

stantly transmits vital environmental

CPU simulation, unlimited breakpoint

son, return the unopened program disk
for afull refund — less $ 35 for the demo

data to waiting scientists. And whose

facility, and unique "undo" capability

disk and manual, which are yours to

Antarctic installation and erection now

gave their engineers the ease of use and

keep.

happen automatically, in a matter of

flexibility that allowed them to execute

minutes, allowing critical data collection

and test the software even before the

in remote areas that were impossible to

hardware was ready. Saving crucial time

reach before.

and frustration in both the programming

This "Self-Erecting Weather Station,"

Free Catalog

and testing phases of development. And

sponsored by the National Science Foun-

money, too; at only $379, AVSIM is a

dation and designed and developed by

fraction of the cost of additional hard-

Polar Research Lab, was made possible

ware.

by Avocet and AVSIMT". Avocet's unparalleled simulator/debugger.
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from the ground up
Best of all, AVSIM is completely
compatible with our AVMACT" macro
assemblers and AVOCET Cm cross

Call Toll-Free 1-800-448-8500*
For your free catalog, to orden
or for more information about
AVSIM and other Avocet products.

compilers — the ideal combination of

Call Avocet today and ask about our

tools which gives you acomprehensive

complete line of affordably priced soft-

development solution.

ware and hardware JR development
tools. Discover how we can help you get
your next project on its feet, too.

The AVSIM Full- Screen Display

AVOCET

01958 Avocet Systems, Inc All nghts reserved

SYSTEMS': INC.

THE SOURCE FOR QUALITY µP DEVELOPMENT TOOLS

Avocet Systems, Inc., 120 Union St., P.O. Box 490EW, Rockport, ME 04856 /in Maine, or outside U.S., call ( 207) 236-9055 / TLX: 467210 Avocet Cl/FAX: ( 207) 236-6713
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THE BYTE AWARDS
The First Annual BYTE Award Winners

nthe course IL of ayear, we see alot of products at BYTE IF —the good, the bad, the ugly,
the innovative, the inane, and the endlessly delayed. We objectively rate these products in our
Products in Perspective section to help you separate the wheat from the chaff.
But of the hundreds and hundreds of products we see, test,
and evaluate, only arelative handful are good enough and exciting enough to make an editor go out and get acopy for him or
herself. Fewer still ultimately prove to be so useful, trustworthy, and generally handy to have around that they're put into
daily use as office workhorses.
Another class of products separates itself from the pack
through acombination of factors such as outstanding value, exemplary innovation, and technical elegance. These are the ones
that bridge to the future and truly advance the state of the art.
In recognition of these outstanding products, we announce
the first BYTE Awards. The awards fall into two categories.
First, aBYTE Award of Excellence goes to those products our
editors and columnists judge to be the year's most significant
and outstanding offerings.
Second, each BYTE Award of Distinction is apersonal favorite of some of the BYTE editors and columnists.
For our first year only, we have not limited our choices to
products released within the calendar year 1988. A handful of
our favorite products from 1987 are still significant and deserve recognition.
Note that we haven't merely based our selection on press releases or on second-hand information from outside reviewers.
All our selections are based on personal, in-house evaluations
by BYTE editors and expert columnists.
Note also that we've made no attempt to define arbitrary categories, or to force-fit products into some preconceived, predictable, and ultimately indefensible lineup of " the best word
processor," "the best spreadsheet," and so on: " best" is simply too slippery a term. But these products—every one of
them— are ones we wouldn't hesitate for a moment to
recommend.
And now, the envelopes, please.
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EXCELLENCE
A/UX
A/UX is Apple's version of
System V Unix for the Mac II.
As such, it signals anew chapter in the history of Unix that
may change the development
of that operating system
forever.
Version 1.0 of A/UX was
essentially aplain-vanilla im-

plementation, providing
multitasking, virtual memory, and network access, and
of course, the ability to run
Macintosh programs and access the Mac Toolbox routines. Future releases promise
to bring more of the Mac's interface to Unix (e.g., incorporating aFinder to launch applications and manage files).
This could help make Unix the
multitasking operating system
of choice during the next decade, especially if other vendors pick up the basic interface
items.
The presence of A/UX will
help Unix challenge OS/2 and
drive Apple's own nativemode multitasking operating
system for the Mac. We find
A/UX to be significant because of its potential and the
changes it heralds.

EXCELLENCE
Compaq
Deskpro 386/25

EXCELLENCE
HyperCard
HyperCard merges the concepts of hypertext and object-oriented programming into afree-form database system that just
about any Macintosh user can learn to browse and program. Its
strengths are its powerful index-card metaphor, its compact but
useful HyperTalk scripting language, and its user interface.
Like any first entry, it has some flaws: it can be very slow, it
lacks specialized data structures, and it needs a full-blown
script editor and areal error handler.
Still, HyperCard opened up anew category of software. It's
an outstanding product that really came into its own during
1988. Apple should be applauded for bundling it free with
every Macintosh sold.

EXCELLENCE
Microsoft Bookshelf
Microsoft Bookshelf is the first substantial application of CDROM (compact disk read-only memory) technology.
The quantity of information provided by Bookshelf is numbing: A disk the same size as an audio compact disk contains The
World Almanac and Book of Facts, Roget's H Electronic Thesaurus, The American Heritage Dictionary, The Chicago Manual of Style, Bartlett 'sFamiliar Quotations, aspelling checker,
aZIP code directory, and more. It's awriter's El Dorado.
But it's not just the quantity of information that makes Bookshelf work: Considering how many megabytes are on the disk,
piles of ASCII text wouldn't cut it. Bookshelf suser interface
lets you skip through the references like an electron shot
through acard catalog. Best of all, Bookshelf can operate as a
terminate-and-stay-resident (TSR) program, so you can conjure
it from within your favorite word processing program.
The amount of data stored on Bookshelf is surprising only
until you see the amount of unused space the disk still has.
Microsoft's release of its Programmer's Bookshelf (with electronic versions of most of its programming manuals) proves that
the original disk is only aharbinger of personal library systems
of the future. If so, we're off to agood start.

EXCELLENCE
Compaq's 25-MHz Deskpro is the best representative of afine
field of machines that moved the high-speed frontier up another
25 percent in 1988. Though edged out in performance by
ALR's entry, the 386/25 combines power with flawless operation and dependability rarely found in systems so close to the
forefront of technology.
The 386/25 retains the Flex architecture and hardware cache
controller of its outstanding predecessor, the Deskpro 386/20.
Peripheral and expansion support is excellent. In addition to the
wide range of expansion cards designed for the Deskpro, the
system comes with a16-megabyte memory ceiling and simultaneous support for both the Weitek 1167 and 80387 coprocessors. High-speed ESDI (enhanced small device interface)
drives bring the disk performance in line with the rest of the
system. For an ideal mix of state-of-the-art performance with
proven reliability, the Deskpro 386/25 deserves recognition as
the premier DOS system of 1988.
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NeXT Computer
The NeXT Computer shows
what can be done when apersonal computer is designed as
asystem, and not acollection
of hardware elements. It features the latest- generation
high-speed components: Motorola's 25-MHz 68030 CPU
and 68882 floating-point unit,
and a4-megabyte-per-second
SCSI (small computer system
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interface) port. A built-in digital signal processor ( DSP)
chip provides powerful array
and signal-processing capabilities. It also has 12 dedicated direct-memory-access
channels that move data
throughout the system without
degrading its performance.
The NeXT Computer is
truly innovative in three areas.
First, the standard 256-megabyte optical drive eliminates
the coming storage crunch that
will be brought about by the
huge databases we'll be working with in the 1990s. Second,

the DSP lets the NeXT Computer tackle tasks such as voice
recognition and synthesis,
three-dimensional graphics,
real-time data acquisition, and
signal processing, plus future
applications not yet dreamed
of. Third, the object-oriented
programming environment,
plus kits supplied by NeXT,
promise to hide hardware details from the programmer
and thus accelerate the development of new applications.
The NeXT Computer is worth
every penny of its $6500 market price.

EXCELLENCE
OS/2
OS/2 is today where the Macintosh was in 1984: It's adevelopment platform in search of developers. Naysayers notwithstanding, that's likely to change. For better or worse, DOS and its
myriad applications are synonymous with computing for the
majority of PC users. Because users require multitasking, virtual memory management, and graphical interfaces (and because DOS doesn't support those things), applications have had
to bear the burden. The results have been chaotic.
Under OS/2, developers won't have to play tricks to create
the illusion of multitasking, won't have to manage memory,
and won't have to invent proprietary and monolithic schemes

EXCELLENCE
Sun386i
The line between powerful
32-bit personal computers and
small workstations has all but
vanished. Some ,80386-based
PCs are starting to take on the
duties of more expensive
workstations, such as highresolution graphics and networking capabilities. In an interesting twist, Sun's latest
80386-based workstation, the
Sun386i, has taken on some of
the abilities of IBM PCs: It can
run MS-DOS in one or more
windows under SunOS, its
Unix multitasking operating
system.
This Sun shines best in its
ability to run DOS windows as
processes under Unix. Each
DOS window acts as avirtual
PC, and if necessary, it can ac-

for getting applications to exchange data. They can simply develop applications. Programmers now engaged in porting DOS
programs to OS/2 report excellent results—atribute to Microsoft's determined effort to make OS/2 backward-compatible
with DOS.
Some planks of the OS/2 platform—Presentation Manager
and LAN Manager—are still being hammered into place.
When it's complete and bug-free, when it can really use the
80386, and when more desktops sport OS/2-capable PCs, OS/2
will—deservedly— supersede DOS. But even as it stands, OS/2
is amilestone product.

cess Unix files on ahard disk
or PC peripheral cards in three
AT-compatible slots or one
XT-compatible slot.
The Sun386i's memory
management is excellent: A
PC program that runs amok is
cleanly killed off by SunOS
without disrupting other processes. Sun's efforts to shield
the casual user from the intricacies of Unix are good. despite afew gaps. CPU performance in a DOS window is
also good, although ( as you
might expect) PC I/O in the
DOS window and peripheral
boards lags.
Nevertheless, the Sun386i
stands out as an attractive machine in its own right, one that
reveals the true potential of the
80386 by running multiple
copies of virtual 8086 machines while operating in its
protected mode.
continued
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EXCELLENCE
The Toshiba T1000
This machine sticks to the
basics and takes portability to
the limit. If a well-traveled
portable-computer user had
designed his dream machine,
he couldn't have done better.
The designers addressed
the one feature that users on

the road value most: convenience. At 61
2 pounds and 2
/
inches thick, the T1000
doesn't even fill awhole briefcase and won't add seriously to

its weight. In addition to being
tiny and featherweight, it is as
self-contained as you can get
and still have areal computer
that can handle real- world

workloads. The T1000's
4.77- MHz 80088 CPU and
512K bytes of RAM can handle any DOS application. DOS
is in ROM, so you don't need a
boot disk. You can add an internal 1200-bps modem, as
well as a768K-byte nonvolatile RAM disk to carry your
applications programs.
The T1000 has aperfectly
normal keyboard and a very
good nonbacklit LCD display
(made even better if you get the
backlight retrofit made by
Avonix for $295). The nickelcadmium battery will run the
computer for up to 5hours.
Finally, though the T1000
lists for $ 1249, BYTE staffers
have paid as little as $850 for it
through discount outlets.
Many of us are in love with this
one.

EXCELLENCE

EXCELLENCE

TrueScan

Zenith FTM monitor

Unless you're willing to spend upwards of $ 15,000, the optical
scanners available to you can read only alimited variety of documents. Also, these scanners can display them only as bitmapped images and have little or no ability to convert the
scanned image into afile that you can further manipulate with
commercial word processing, spreadsheet, or graphics packages. Even many of the most expensive systems have serious
limitations.
Calera Recognition Systems has brought forth asolution to
this problem called the TrueScan document recognition
system.
The top-of-the-line 100-character-per-second version costs
$3500; asecond version that reads at 70 characters per second
and costs only $2500 works only with portraits. For these
breakthrough prices, you get an IBM PC-compatible add-on
board and document-recognition software that interfaces to
most low-cost ($ 1000 or less) optical scanners.
Among TrueScan's features are the ability to recognize tabular data and convert
them into spreadsheets; to
scan text only, image (graphics) only, or text and image
combined; and in text-andimage- combined mode, to
convert the text to ASCII format and the graphics to whatever file format you specify.
TrueScan is indeed an impressive product.

The Flat Tension Mask monitor from Zenith Data Systems is
the first significant improvement in traditional shadow-mask
monitor technology for high-resolution color monitors.
All color CRTs use some form of shadow mask, which is suspended just behind the screen and controls the points where the
electron beams strike the surface. The shadow mask will heat
and deform under high enough power, making the color become less pure and limiting the levels of brightness that can be
displayed.
The Zenith FTM has changed the fundamental design of the
shadow mask by putting it under tension and installing it— still
under tension—into the CRT. This change creates afront surface that is completely flat. Because the shadow mask is under
tension, the heat created when the electron beams strike it does
not deform it, and much higher power levels can be used. This
improvement permits greater brightness, which in turn permits
the use of better antireflective coatings.
The result is an extremely
high-resolution monitor with
aflat screen that is virtually
free from reflections. If there
is aproblem, it is that users of
FTM monitors find it difficult to return to conventional
designs.

continued
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New! PCX

Just Say NO.
*To High Prices And

If you like buying at adiscount, but hate dealing with the uninformed key pushers that take your
orders, you're ready for an alternative source for
quality computer components: the On-Line Store's
WHOLESALE + 7% PRICING POLICY.
Offering more than just agood price, the wellinformed sales staff at the On-Line Store knows
what to ask to make sure the products meet your
particular needs.
Key pushers? They just take orders.
In addition, you'll receive unlimited access to
their revolutionary multi-line BBS with literally
hundreds of free programs—yours for the taking.
PWS you'll fmd amultitude of other specials too
numerous to mention in this ad.
HAYES COMPATIBLE
MODEM BUYING
MADE EASY
Internal

External

JT/FAX
$
26 9*

I

II
I
MI
à

IM1

•

I

MAGAZINE

NOW
ONLY

EDITOR'S
CHOICE

•External Version 5349* • 9600 Baud $499*
JT/FAX has features such as pull-down windows, multiple
scheduling and Broadcast FAX and runs unattended. Ir.put:
scanner or word processor. Output: dot matrix or laser printer.
Compatible with all Group III FAX. PC Editor's Choice

SCANNERS
100-200-300400
DPI Switchable

RESOLUTION 4"
400 DPI FRND SCANNER
& HALO DPE

e239

ie

SOFTWARE

For use with JT/FAX plus scores of
desktop publishing applications.
ASCII Conversion Package
89*

REVOLUTIONIZES PHONE
TRAFFIC HANDLING...
PCX is areal voice multi-line Telemarketing System and
Voice/Mail Exchange witk hundreds of features such as call
rou.ing, questionnaires, multiple voice mimane,, autodiahng,
remote access, and call
forwarding. Optional
verions allow one PC
to accommodate up to
16 chone lines simultaneously.
For alive
demonstration
of PCX, our
Multi-Line
Voice/Mail
Card, please
call
805/654-0721.
From

$269

AWARD-WINNING SYSTEMS

$
89 * $119*
4800 BAUD • FASTER ei 8
$249 .30 MB HARD
286 /
9600 BAUD • FASTEST $
389 .
$439.
IBM PS/26 2400
$
189* YA
. 9.

4.11

•80285 Intel •
Processor
•80287 Co- •
Procmor Slot
•VGA/EGA •
Graphics Card

Famous Brand/Private label

Hayes Compas. /2 Year liá
rranh

DERobotics
S129*
189*
NEW
New Low Price 569*

Midti Jç®

MT
MT
MT
MT

MULTI- LINE
VOICE MAIL CARD
M
•

By QUADRAM

Hayes Compas. /2 Year Warranty

2400 Internal Modem
2400 External Modem
4800 Int. LEV 5MNP
9600 Courier HST Ext

Pushers

FAX CARDS

2400 BAUD • FAST

Hayes Compas. /2 Year Warranty

IC

MULTI-LINE
VOICE
MAIL

224 EH (4800 w/LEV 5MNP)
$ 369*
224 EC (4800 w/LEV 5MNP)
359*
9600 V. 32 (Industry Standard)
Now 999*
208B ( IRS Approved)
CALL

MICROCOM"
AX 9600 + LEV 6MNP
Closeout $ 499*
QX/I2 w/LEV 7MNP ( 12,000 Baud)
569*
QX/32C TRUE V. 32 Modem (32,000 Baud) SAVE
Many other modems available,
including Laptop & Portables. Call for information.

$995

DRIVE SYSTEM New!

30 MB
Hard Disk
IBM & 0S2
Compat. System
Choice of Optional ?domes

VGA

TOWER

Full Cash
r
l
intn
ec
ing
Available

286

PORTABLE
286/12

Flat Panel WD Display

$99AY

prwe Cash

Ffuinllancing
.Ivailable

ACCESSORIES/DISPLAY
1.2 MB 5VI" Floppy
1.4 MB 31
2 "Floppy
/
130 MB Hard Disk
Alloy PC/Slave (5I2K)
Alloy 40 MB Tape B/U
Quadram 386/16 1MB
Quadram 386/20 1MB
Quadram VGA/EGA 256K
Video-7VGA/EGA Card
Germ EGA/HERC/GEM
Orchid Designer VGA

S 99*
109*
Now 899*
599*
New Low Price 299*
799*
CALL
/ Off 219*
2
1
269*
Now 189*
279*

Some Products In Limited Supply. CALL NOW!
24 Hour Order Line: 805/650 0188
Circle 340 on Reader Service Card

386

•80386 Intel
Processor
•80387 CoProcessor Slot
•IMB Expand
to 9MB RAM
•65 MB
Hard Disk

$1995

Full Cash Price
Financing Available

ALL * PRICES SHOWN ARE WHOLESALE AND REFLECT AN ADDITIONAL leo CASH DISCOUNT. THE ON-LINE ST3RE'S
WHOLESALE + 7, PURCHASERS PAY JUST Teo A1301'E THE
WHOLESALE PRICE PLb SHIPPING AND HANDLING. Minimum
sheping: SS per order. ..,ntemational orders: call lot rates. Some prices subject to change. Produch subject to availablity and nsav be private label
versions. WE ALSO SEMI LARGE CORPOR,XTE ORDERS: call for
information. This ad supersedes all previous.

BBS 805/650-0193

ao,
qiffl

FAX 805/650-0195

Cimmer Sers ice

805/650-0188

ÍMM

Mailing Address

3037 Golf Course Drive
Ventura, CA 93003

111111

[11: leif

Your Data Communications System Specialist
ASK ABOUT BULLETIN BCKRD SOFTWARE

COVER

STORY

BYTE AWARDS

&DISTINCTION
Battery Watch
Battery Watch is the first in a
new class of software for laptop computers. For the first
time, asoftware product is
available that will reliably
monitor your use and predict
the remaining battery time on
abattery-powered laptop. Battery Watch also lets you drain
your nickel-cadmium batteries completely, which is the
only way to avoid rechargelimiting " NiCad memory."

Choice Words
Proximity's Choice Words is a
hard- disk version of the
Merriam- Webster Dictionary.
It is, in fact, the first major implementation of adictionary
for ahard disk. The program
sells for only $99 and includes
pop-up definitions for 80,000
words and a thesaurus. Putting areference dictionary on a
hard disk is such a practical
idea that Choice Words may
seem less than exciting, but the
fact that Proximity has done so
in such an easy-to-use way is
significant.

Compaq 386s
A
Intel's new 80386SX chip, a
less-expensive version of the
80386 with a16-bit data bus, is
used in only one system as of
this writing. Not surprisingly,
it's aCompaq: the 386s. As
the leader, the Compaq 386s
will be the proving ground for
the new technology that promises to cut costs by reducing
power requirements while retaining compatibility.
332
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DESQview 3.0
ported to the IBM— and it
When people say they want
shines. It takes up just about
multitasking, often what they
all the 640K bytes of memory
really mean is that they want a on an AT compatible because
painless way to go instantly
the program is large and
from one program to another.
comes with its own run-time
They also want away to load
version of Windows 2.0. Exup machines with memorycel's most impressive feature,
resident programs and still
its user interface, functions as
have enough room to run large
well as or better than its Macapplications.
intosh relative.
DESQview accomplishes
The spreadsheet's keyall that by extending traditionboard support lets you access
al DOS. Unlike OS/2, DESQevery one of Excel's comview lets you run the programs
mands and functions. And if
you've already paid for. Add
you prefer not to use amouse,
the Phar Lap extension and
you can do without one with
you can write programs bigger
this program. Excel is fast and
than 640K bytes as well. Many
easy to learn and use.
users will find that DESQview
is all they need.
Fastback Plus
Fastback— a program that
Documentor
backs up your hard disk—is
Documentor is specialized: If fast, and it is reliable. Now
you don't do dBASE programFifth Generation has imming, you don't need it; but if proved it. The company fixed
you do program in dBASE,
the manuals and then put in
you can't live without it. Dohelp files that make the mancumentor makes documenting
uals nearly superfluous. Then
dBASE programs easier,
it added data compression to
faster, and better, and does it
save disk space and a utility
without muss or fuss. It will
that estimates how many flopsave adBASE programmer
py disks and how long the job
many hours amonth.
will take.
With this program, we've
copied 38 megabytes of data
Epsilon Editor
from one machine to another
Epsilon is afast and completein 28 minutes (which included
ly extensible EMACS-like
formatting the disks). Fastprogrammer's editor available
back Plus will also read backfor both DOS and OS/2. It supup disks made with older verports large files, multiple winsions using an option called
dows and buffers, file- and
Old Restore Program. If you
command-name completion,
have ahard disk drive, we reckeystroke macros, regular-exommend this package.
pression searching, and syntax-sensitive modes. But the
pièce de résistance is EEL, a Fast Trax
C-like extension language that
Frequently written files tend
comes with its own compiler.
to end up scattered around
Lugaru Software has impleyour disk. When you load the
mented Epsilon's entire user
file, DOS has to hunt for these
interface in EEL so you can,
fragments, and that can slow
for example, create your own
you down. Disk unfragsyntax-sensitive modes or promenters put the files back togram the help system to browse
gether in contiguous blocks,
through your source libraries.
speeding up disk I/O.
And there are amillion of
them: the Norton Advanced
Excel
Utilities offers a bulletproof
Excel, Macintosh's extraordibut inflexible defragger;
nary spreadsheet, has been
DOG, ashareware utility, is
flexible but not simple to use;
then there's VOPT, the Poly-

boost unfragger, SST, and
many others—every one good.
But after trying them all,
we've found Fast Trax to be
fast, rock-solid, easy to use,
and highly configurable—
your disk gets organized the
way you want it in minutes.

Gateway 386
A
The outstanding value of the
Gateway 386 was one of the
most pleasant surprises produced by our October roundup
of affordable 80386 systems.
Selling for $2995, the Gateway machine combines power
and room for expansion at a
price that brings the expanded
capabilities of the 80386 to individual as well as corporate
users. Its 20-MHz performance (though built around a
16- MHz chip), high-speed
memory, coprocessor support, and 12-megabyte memory ceiling sets it apart from
the rest of the 80386 clones.

GrandView
You could say this is many
packages combined into one—
word processor, outliner, and
project-tracking software.
GrandView, anew type of program, is so packed with goodies that you have to really study
the manual to see how to get
around in this labyrinth. In
"document view," GrandView's outliner is even more
powerful in many respects
than ThinkTank, and its word
processor is complete with
spelling checker. In " category view," GrandView has a
feature that lets you attach
keywords and priorities to
continued

While dBASE PromisesYou The Moon,
Clipper Delivers.
Right now, while others dream about
PP .
$695
the database of the future, you can be
yes ( 1984)
A true compiler
using it today to create applications of
User- defined
Yes ( 1984)
unparalleled sophistication. With Clipper'
functions
Yes ( 1985)
Arrays
—the most powerful and complete
VALID function
Yes ( 1985)
database development system for PCs.
Improved
Yes ( 1984)
Open the Clipper box and you'll
Execution Speed
Link in Other
find the enhancements dBASE" has been
Yes ( 1984)
Languages
promising. And some it hasn't.
Null Character
y. ( 1987)
Support
Such as: aremarkable development
Suggemed retel price
language that takes you way beyond
dBASE > emulation, with enhanced commands and entirely new
language extensions. A unique open architecture which gives
you the flexibility to create and easily integrate user-defined
functions in C, Assembler, Clipper, and still other languages.
The speediest-ever dBASE compiler, yielding applications up
to 20 times faster. And that's just for starters.
Clipper also provides the most capable menu-driven
debugger to be found anywhere, as well as half adozen
modifiable utilities to further reduce development time.
There's source code security, too, plus sophisticated
record and file-locking capabilities that make networking
Cli

er
.

Copyright f, Nantucket Corporation. 1988. All rights reserved
Nantucket and Cipper are registered trademarks of Nalrucket Corporation. dBASE is aregistered trademark
and dBASE Ill PLUS and dBASE IV are trademarks of Ashton-Tate Corporation.

Circle 192 on Reader Service Card

applications easier to create.
And once you have created them,
?'??
No
Clipper gives you an equal measure of conNo
Limited
trol over distribution by creating . EXE
No
Just Intro'd
files — there are no runtime modules,
Jug Intro'd
No
licensing or royalty fees, or additional softNo
No
ware requirements. You can even add
stations to anetwork without adding to
Limited
No
your costs.
No
No
All of which adds up to the
most powerful and flexible database
development system today.
Why settle for the moon when you can reach for the stars?
Call ( 213) 390-7923 today, and we'll send you afree demo
diskette and avery informative booklet, Developing and
Compiling in Clipper. The dBASE development system that's
not just one small step...but agiant leap forward in programming power.
dBASE Ill
PLUS'
$695*

dBASE IV'
Devilopers Ed.
g1295.

er

Nantucket Corp., 12555 W. Jefferson Blvd., Los Angeles, CA 90066
Telex: 650-2574125 Fax: 213-397-5469
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LANtastic
LANtastic is ahalf-slot, NetBIOS-compatible networking
items. While it'll take you a board for the IBM PC and
compatibles. If you need raw
long time to find out all the
speed, other networks are
bells and whistles of this inforfaster, but they cost alot more
mation-management package,
and aren't as easy to install
we think it'll be worth it.
and work with. The manufacturer, Artisoft, offers astarter
kit that includes two LANtastic cards, cable, bus terminators, and Netl3I0S, at aprice of
$399. That's alot of LAN
bang for the buck. It also lets
you access aCD-ROM drive
over the network without DOS
extensions in the remote machine. Columnist Jerry PourHP DeskJet Printer
A
nelle uses LANtastic (despite
If you're looking for atruly silent printer, this HP ink-jet the silly name) every day at
Chaos Manor.
will suit you. The DeskJees
output is close to laser-printer
quality at amuch more toleraLightspeed C
ble price of $995. It comes
This C compiler for the Macwith 128K bytes of built-in
intosh wins our respect beRAM, a16K-byte buffer, and
both parallel and RS-232C in- cause of its powerful features
put. In draft mode, it runs at and low price. New features in
240 characters per second version 3.0 include MultiFinder resource and trap supwith 300- by 150-dot-per-inch
port, 68020 and 68881 code
resolution; in letter- quality
generation, and access to
mode, it does 120 cps at 300 by
Color QuickDraw. A new
300 dpi.
source code-level debugger
The DeskJet comes with
Courier, Courier Bold, and gives you windows that track
Courier Compressed fonts at your progress through apro10, 16.67, and 20 characters gram and display the values of
selected variables or strucper inch, and you can make all
your font selections from the tures. If you're using aMac II,
you can direct the debugger
printer's front panel.
output to a second monitor.
The documentation has been
revised and updated. LightIllustrator 88
Adobe Illustrator was the first speed C is compatible with the
Mac Plus, SE, II, and Hx.
of anew class of drawing programs that use PostScript to
create artwork made up of
lines and Bézier curves. With MacDisk
Illustrator 88, Adobe pulled This 330-megabyte hard disk
drive by Priam is ajoy to have
ahead of its chief competitor,
Aldus's Freehand. Illustrator on aMac Plus, SE, or!!, and it
88 includes a new freehand works just as well on other sysdrawing tool and an automatic tems such as the Cheetah 386.
tracing tool that makes tracing It's a SCSI device about the
size of a shoebox with two
arough image fast and painless. Illustrator 88 can now do lights on the front and awinfour-color separations and dow on the back. In spite of the
uses the Pantone palette of documentation, which leaves
installation in some machines
colors to let you customize.
If you have aMac Plus or II to your imagination, installing it is the simplest thing in
and you're ready to move beyond MacPaint, Illustrator 88
can let you create professionalquality graphics.
'DISTINCTION
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the world. It comes already
formatted; it's lightning fast,
with an 11-millisecond average seek time; and it's rugged:
You can transport it from one
machine to another, and you
can daisy-chain it with any
other SCSI device.

MacInTax
Of the tax- preparation programs we've used, several of
us have found MacInTax to be
our favorite. You enter information, and MacInTax automatically enters it (and updates it, if you change the
value) everywhere else that
it's relevant. You can expand
lines to allow for multiple entries (such as more than one
W-2 form). MacInTax adds
the entries and inserts the total
on the correct line. The screen
display looks just like areal
1040 form, and the printout is
perfectly acceptable to the
IRS. A must if you're doing
your own taxes.

dents may very well be drawn
into Mathematica's impressive displays and its ability to
solve equations quickly and
display graphical results. It
could enable you to absorb the
algebra and calculus that
seemed impossible to comprehend from atextbook.

Maximum Storage WORM
We have looked at anumber of
WORM ( write once, read
many) optical drives. These
drives create permanent
copies of files. If you change a
file, the drive makes a new
copy; your old version is safe
and can be retrieved—aboon
for writers who need archival
backup.
With a number of initial
problems corrected, we lean
toward the system made by
Maximum Storage; the drive
is simple to install (you modify your CONFIG.SYS file),
and the MAXSYS software is
easy to use. By default, it displays only the latest version of
afile, but it lets you go back
and retrieve any version you
Mark/Release
like. Using the drive is much
Mark/Release is apair of publike using any other hard disk
lic domain terminate- anddrive; you can even use it to
stay-resident programs that let
store compilers, word proyou painlessly manage your
other TSRs. You place a cessing programs, and anything else you don't normally
"mark" in memory before
write to.
loading anew TSR program.
Later, you can remove any
TSR loaded after the mark
NEC P5XL Printer
using " Release." With multiIn April 1988, we conducted
ple marks, you can selectively
extensive tests of 24-pin dotpurge and load TSRs to run
matrix printers that produce
with various applications you
near-letter-quality output at
use, or you can instantly clear
acceptable speeds. Among the
your RAM of all TSRs with
medium- price dot-matrix
one command. No, it's not the
printers, the NEC P5XL
neatest thing since sliced
model came out tops in both
bread, but it's one of those lithigh-quality text and graphics
tle programs that soon become
output. It was also among the
indispensable. And hey, it's
quietest of the mid- price
free; how can you go wrong?
printers, though its throughput lagged somewhat behind
that of competing models. If
Mathematica
printing quality is your prime
Mathematica is another
consideration, the P5XL is a
breakthrough Macintosh apbest buy at $ 1295.
plication. It does for students
continued
of calculus, symbolic algebra,
and some discrete mathematics what calculators did for
those learning arithmetic.
Confirmed mathphobic stu-

We couldn't have said it better.
Y
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"Advanced MS-DOS PROGRAMMING
exemplifies how a highly technical
book can be both informative and readable.... Duncan's strengths include
a style that is at once easily read, a
thorough coverage of the subject matter
heretofore unknown, and the frequent
use of examples in the form of assembly
language programs and code fragments."
BYTE magazine

PROGRAMMIA,

"Makes good reading out of even the
most elaborate technical descriptions."
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"One of the most authoritative in its
field.... The book deserves aplace on
the shelf of everyone who has ever given
afleeting thought to programming the
IBM PC and compatibles."
PC Magazine

And you can bet they'll be saying it again. ADVANCED

Ray Duncan, DOS authority and noted columnist,

MS-DOS PROGRAMMING— the preeminent source
of MS-DOS information for assembly- language and C

explores key programming topics including character
devices, mass storage, memory allocation and manage-

programmers— has just been expanded and completely
updated. Included is awealth of new data and programming advice in several significant areas:

expert advice, he has packed his book with ahealthy

• ROM BIOS for the IBM PC, PC/AT, PS/2, and
related peripherals including disk drives, video
adapters, and pointing devices

ment, and process management. In addition to his
assortment of updated assembly- language and C listifigs that range from code fragments to complete
utilities. These include afully functional terminalemulation program, anifty DOS shell, and the frame-

• MS-DOS through version 4

work for customized critical-error interrupt handlers.

• version 4of the Lotus/Intel/Microsoft Expanded
Memory Specification

And the reference section in ADVANCED MS-DOS
PROGRAMMING, detailing each MS-DOS function

• writing " well-behaved" vs " hardware-dependent"
applications

and interrupt, is virtually abook within abook.

• compatibility considerations for OS/2

key to fast, efficient, robust programs. $24.95

ADVANCED MS-DOS PROGRAMMING. Your

Microsoft Press

Hardcore Computer Books

Available wherever books and software are sold.
Or order directly from Microsoft Press. 800-638-3030 (In MD, 824-7300) 8:15AM to 4:15PM ( EST).
Circle 180 on Reader Service Card (DEALERS: 181)
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The Norton Commander
version 2.0
The Norton Commander is a
DOS shell program. It simplifies using DOS by providing a
convenient user interface that
is programmed to automatically do many common tasks.
For example, you can view,
edit, copy, rename, move, and
delete files by simply scrolling
through adirectory and hitting
afunction key. You can just as
easily create, rename, or remove directories. Navigating
through acrowded hard disk is
a breeze; just highlight any
subdirectory in atree display
to move to that subdirectory.

Norton Utilities
version 4.5 and Norton
Utilities Advanced Edition
version 4.5
The Norton Utilities is an essential first-aid kit for all IBM
PC-compatible computers.
The package is famous for its
program for recovering erased
files, and modifying and
viewing files. The Advanced
Edition features the Norton
Disk Doctor, adisk-diagnostics program that can repair
damaged boot records, mediadescriptor bytes, and file-allocation tables. Both versions include the Norton Control
Center, which lets you set
screen and color attributes,
adjust the keyboard rate, and
set other system parameters.

PC Outline
PC Outline is an outstanding
example of shareware. It's an
outline processor that's functionally equivalent to commercial products such as
ThinkTank: atool for building, rearranging, and selectively viewing an outline. The
program features asuperior
user interface that seamlessly
blends pull- down menus
(making it accessible to novices) with command keys that
experts will prefer.
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Brown Bag software, which
now owns the rights to PC Outline, is planning anew version
called PC Outline Plus. We're
looking forward to it.

PageMaker 3.0
PageMaker is still one of the
finest desktop publishing
packages, and Aldus has continued to improve it. PageMaker 3.0 lets you combine
text and artwork created with
other programs and integrate
them into finished layouts.
The new version also lets you
automatically do long publications using several design
functions at atime instead of
one operation at atime. It fully
supports style sheets and can
exchange named styles with
Microsoft Word 3.01.
With PageMaker, you can
cut and paste on-screen as you
would on an artist's drawing
board. PageMaker is the program that showed many of us
how to use the Macintosh to its
full potential.

PixelPaint
PixelPaint has helped establish the Mac II not only as a
machine for engineering and
scientific problems, but as a
tool for serious graphic art. Its
drawing tools are quite similar
to MacPaint's and even use
some of the MacPaint conventions for copying and constraining the movement of objects that you work with on the
screen. However, it does it all
in color, and the special-effects capabilities of these tools
using blended or shaded colors
are simple but well done.

PolyBoost II
PolyBoost II is actually asuite
of several programs including
avery fast cache for your hard
disk, akeyboard enhancer
(speeds up keyboard response
and includes acommand-line
editor), ascreen speed-up program ( for monochrome or
color displays), adisk unfragmenter, and several other utilities. The combination of disk,
keyboard, and screen speed-

ups is impressive—enough to
make your computer feel like a
new and faster animal. It will
accelerate almost any Intelbased machine and can exploit
conventional, extended, or expanded memory. In everyday
use, you can figure on an average I/O speedup factor of three
or four. At $80, this is one of
the most cost-effective ways to
wring extra performance from
your PC.

Procomm Plus
There are many communications software camps. The one
most of us use here is Procomm Plus. It is rich with features and is easy to crank up
and use. The program supports almost any telecomputing application with its 11
standard protocols, 14 terminal emulations, every common data-transfer rate up to
115,200 bps, host mode, splitscreen chat mode, an automated phone book, macros,
and agood script language. At
$75, the cost/performance
ratio is outstanding.

QuickShare's SCSI board in
the PC. You create asingle
large file on the hard disk, to
which the QuickShare board
maps all Macintosh disk requests; that file on the PC's
hard disk now looks like avolume to the Macintosh. QuickShare also features an elegant
file- transfer system that
makes sending information
back and forth between the
two machines about as painless as it gets.

SideKick Plus
Talk about bang for the buck.
SideKick Plus is jam-packed
with useful features. It has
nine memory-resident notepads/editors, acalculator, an
ASCII table, adisk navigator/
manager, a clipboard/cutand-paste buffer, an outline
processor, acalendar/alarm
clock and appointment scheduler, and afull-blown telecommunications package that
rivals many stand-alone telecomm programs. You can set
up SideKick Plus to use Lotus/
Intel/Microsoft Expanded
Memory Specification (LIM/
EMS) or to write to disk to conserve your precious 640K
bytes; it can run in as little as
64K bytes.

Soft-ICE
Soft-ICE is an 80386-based
debugger that does in software
what hardware-based debuggers do: It runs 8086-based
programs in emulation mode
QuickShare
A
and can halt and inspect them
QuickShare is one of those
when they access specified reproducts you look at and say,
gions of memory or execute
"Of course— why didn't I specified DOS interrupts. As
think of that?" QuickShare
abonus, Soft-ICE works with
gives your Mac Plus, SE, or II
existing debuggers such as
another hard disk. Here's the
CodeView. You can trap an
trick: That additional hard
event that your debugger
disk is in your IBM PC or comwouldn't have caught, and
patible. The package comes
then transfer control to your
debugger and investigate the
with aTSR that sits inside your
problem in afamiliar environPC, watching for requests
ment. If you're developing
coming from the Macintosh to
8086-based applications on an
80386 machine, this is an essential and affordable tool.
continued

TrueVista' Videographics Adapters

We just Made Choosing Your
Graphics Card

AT

EPP'

2M
4M

As EasyAs 1,24.

application
m video to digital pre- press to
image pr .
sing. So now, whether your choice
is an AT
ss platform or the Macintosh .
'II,
you o
heed one source for your graphics
ne
the TrueVista series. The chart below
es several key differences in the
cts.

You've probably seen our TrueVista products,
or you've heard about their powerful features
like the real-time frame capture, on- board
TI 34010 coprocessor, large frame buffer,
NTSC/PAL compatibility and more. Recently,
we announced several new products in the
series, each with unique potential for your

TrueVista Series
FEATURES

NuVista 2

BUS
MAXIMUM
32 bits/pixel
ADDRESSABLE 16 bits/pixel
RESOLUTIONS 8bits/pixel

512 x512
1024 x512
1024 x1024

1024x 512
1024 x1024
2048 x1024

1024 x1024
2048 x1024
2048 x2048

VMX EXPANSION

2-10 Mbytes

2-10 Mbytes

2-10 Mbytes

PRICE

$2995.

S4250. $ 5995.

1024x 512
1024 x1024
2048 x1024

1024 x1024
2048 x1024
2048 x2048

TBA

TBA

$4250.

$5995.

Now There's Software You Can Count On, Too.
To complete the equation, add in STAGE-,
our comprehensive graphics environment for
the 34010. Since STAGE is host- independent, it
allows you to access the coprocessor directly,
regardless of the bus. So your program on the
AT can be quickly perted to the Macintosh II.
Customers will not be tied to one platform
either, as files and programs will be compatible
across both hosts. STAGE is currently available
for the AT Vista series, and will be available
soon for the NuVistE as well.

With the new members of the TrueVista family
and the release of STAGE, you now have
everything you need to develop exciting new
products for the next generation of computer
graphics. And many applications are already
appearing to assist you in your immediate
needs. Contact us to learn more about our
products or our third- party developer program
and the support available to you. You'll soon
see how you can count on Truevision to
provide all your graphics solutions.

r
.„

1RUEVISIOMc

7351 Shadeland Station, Suite 100, Indianapolis, IN 46256
INTERNATIONAL: Canada 416/499-9400
U.K. 44-1-991-0121

800/858-TRUE

France 33-13-952-6253 Italy 39-2-242-4551
Switzerland 41-1-825-0949
West Germany 49-89-612-0010 Other 617/229-6900

p-,c. quoted ere US Domestic suggested retail prices

Mecinosn is aregistered trademark of Apple Computer. Inc.
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éDISTINCTION
SpinRite
The Gibson Research people
did their homework on this
one. SpinRite can repair bad
sectors on your hard disk, find
your disk's optimum interleave, and reset the interleave
via a low-level format while
leaving your data intact. All
interaction is via an easy-tonavigate window system. The
package comes with a40-page
booklet, but the program is so
well put together you'll have
little need for it. Other packages (such as the new version
of Disk Technician, which
we've only seen in beta version) may give SpinRite arun
for its money in 1989; but for
now, SpinRite is our pick.

Sprint
Sprint lets you produce anything from plain-ASCII text
files to desktop publishingstyle documents with text in
snaking columns. Like Microsoft Word, Sprint allows you to
manually embed formatting
commands or use style sheets
to clone formats from one
document to another. It lets
you have up to 24 documents
and up to 6on-screen windows
open at once.
Sprint has abuilt-in dictionary and thesaurus. It can
semiautomatically generate
indexes and tables of contents
for long documents. It's fast,
and it automatically and unobtrusively stores your work
every 3seconds or so to save
your bacon in the event of
power failure or similar disaster. All it lacks is true
WYSIWYG. If you can live
without that, Sprint may be all
you need in word processing
software.
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Toshiba T3100/20
A
While this Toshiba laptop
isn't as lightweight as the
T1000— it weighs in at 15
pounds—its 16-bit 80286 processor running at 4or 8MHz
benchmarked faster than some
other laptops operating at
higher speeds. One of the reasons for its hefty weight is the
T3100's 20- megabyte hard
disk drive. This is a feature
many of us lust over until we've
lugged it around for awhile.
The T3100 has an amazingly clear gas-plasma display.
The full 25-line by 80-column
screen has aresolution of 640
by 400 pixels. It's expensive,
almost $5000, but it has power,
speed, ahard disk drive, and a
terrific display all wrapped up
in atotable package.

Turbo Debugger
A good product sometimes
makes you do crazy things.
Turbo Debugger is so easy to
handle, we've run working
programs through it just to see
what's going on. If you're used
to the menu-driven command
system of Turbo C and Turbo
Pascal, you can maneuver
through Turbo Debugger with
rare glances at the manual.
Turbo Debugger is adaptable enough to tackle most errant programs. Its 80386 protected-mode operation stores
the debugger above the 1megabyte limit in shielded
memory. It has aremote debugging feature; the debugger
runs on one machine and controls the target program via a
serial port to another. Throw
in its support for math coprocessors and integration
with Turbo Pascal and Turbo
C so you can do source and object code- level debugging,
and you've got a programmer's Swiss army knife.

Turbo C and Turbo Pascal
In a world where language
packages get bigger and bigger, it's nice to see the Turbo
Pascal and Turbo C getting
better and better. The real
charm of the Turbo languages
springs from two sources. One
is the user interface. The other
is Borland's philosophy that to
improve alanguage is not simply to tack on support for the
latest member of the Intel chip
family. These languages were
built from the start with an eye
for the lowly 4.77-MHz PCs
as well as the latest 80386
micros. For rapid prototyping, there's not much better.

support multitasking of DOS
applications and break the
640K-byte memory barrier.
The graphic user interface of
Windows/386 resembles that
of Presentation Manager, a
benefit for those considering
making the switch to OS/2.

Turbo Prolog 2.0
Borland's Turbo Prolog 2.0
may not be what the academic
community expected in Prolog, but that may be why it's an
exceptional product. In the
same way that Borland took
the academic Pascal and made
auseful and affordable development system, the company
has taken the concepts and
strengths of amuch different
language and developed asystem for real- world applications programming.

Zenith TurbosPort Laptop
Here's abattery-powered portable computer that's easy to
be happy with. It has agreat
display, intelligent power management (
IPM), and excellent
throughput. The TurbosPort's
fluorescent backlit supertwist
liquid crystal display produces
black-on- white images that
are easily readable because of
its contrast ratio, 10 1
/2
inch
diagonal image area, resolution, and gray- scale CGA
compatibility.
The IPM reduces recharge
time and prevents the powerrobbing " NiCad memory" effect. This Zenith runs the
80386 with no wait states at a
nonstandard 12 MHz, but its
slower speed is satisfactorily
offset by fewer idle cycles
yielding superior throughput.

Video Seven VEGA
Though there were some bugs
in the first Video Seven
VEGA VGA we tested, we
kept on trying and found that
the VEGA has some very nice
features. A half-length card, it
is the smallest board of the
VGA group we tested. Also,
the company furnishes software that can automatically
load the ROM code into faster
RAM for better performance.
At $499, this is awinner.

Windows/386
Windows/386 was one of the
first programs to take advantage of the advanced architecture of the 80386 microprocessor. As such, it is serious
competition for OS/2. While
OS/2 is held back because it
was designed to run on 80286
machines, Windows/386 taps
into the power of the 80386 to

Zortech C + +
The first IBM PC- based
C++ compiler (not translator) aims to do for C + + what
Borland has done for Pascal
and Prolog: popularize alanguage by providing an inexpensive high-quality compiler
embedded in auseful environment. The toolset includes the
optimizing compiler, alinker,
an editor that's integrated with
the compiler, aMake utility,
and a graphics library. This
product will play asignificant
role in the imminent ascendancy of C + + . •
continued

The Hot Performers.
"Solid performance
and low price
make this system
an excellent value. t,

steduteh,

InfoWorld

ME 386-20
Tower

ME:: 386-18

ME 386-20

ME 386-18

ME 286-12

20 MHz 80386-20 processor
Microsoft
OS/2 and DOS compatible
1MB 32-bit
RAM running at "0" wait state ( upgradable
to 8MB)
Socket for 80387/80287 math
co-processor
High performance NCL
floppy/hard disk controller ri 1.2 MB
floppy disk drive
CMOS clock/calendar with battery back-up
Enhanced
keyboard

18 MHz 80386 processor
Microsoft
OS/2 and DOS compatible
512K 32-bit
memory on board _ Two 32-bit expansion
slots _ iSocket for 80387 math coprocessor
High-performance NCL
floppy/hard disk controller
1.2 MB
floppy disk drive
CMOS clock/calendar

8/12 MHz 80286 processor
512K
memory ( upgradable to 1MB on board)
"0" wait state option (s.i. 15.3)
Microsoft OS/2 and DOS compatible
8I/O
expansion slots
High-performance NCL
floppy/hard disk controller
1.2 MB
floppy disk drive
CMOS clock/calendar
Enhanced keyboard

$2350

Upright Case
Add $300

Enhanced AT keyboard $ 1799

* SPECIAL *

The Network Solution

ME V20
64
K)
3
nve
Monochrome
gra
ard
Monochrome monitor
Keyboard
Complete system... $499.00

ELS Network for two-to-four users.
Increase your company's productivity
without making abig increase in expenditures. Complete software...
Can for all Novell Products

1-10T P
ME Roadrunner

Roadrunner Plus (386)

12 MHz 80286 processor
Socket for
80287 math co-processor 640K memory
(1 MB option)
New Super-Twist LCD
with Backlit and Reverse; 640 x200 dots
(640 x400 option); 80 char. x25 lines
Monochrome/Color graphics card for
external monitor
6expansion slots
Floppy/hard disk controller 71 Serial/parallel/clock-calendar t; 1.2 MB floppy
disk drive
20 MB hard disk (30, 40, or
60 MB optional)
12-function AT style
keyboard
110/220V auto-switchable
I20 pounds

Intel 80387 processor
6/16 MHz clock
speed
1MB of memory
Socket for
math co-processor
Floppy/hard disk
controller
1.2 MB high capacity floppy
disk drive
42 MB fast access hard disk
(60 MB optional)
Serial/parallel ports
Color/mono display card for external
monitor
New Super-Twist LCD with
Backlit and Reverse; 640 x400 dots;
80 characters x25 lines
6expansion
slots I 12-function keyboard
110/220V
auto-switchable D 20 pounds

$1799

$899

$3399
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CALL TOLL-FREE

(800) MICRO-21

in Calif. (714) 662-1973

MICRO
EXPRESS
2114 South Grand Avenue
Santa Ana, California 92705
Fax ( 714) 662-1258 - Telex: 910 240 3029
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First Annual BYTE Award Winners
A/UX Development System $8399
HyperCard
$49
(bundled with Mac SE, Plus, II)
Apple Computer, Inc.
20525 Mariani Avenue
Cupertino, CA 95014
(408) 996-1010
Inquiry 890.
Battery Watch
$39.95
Traveling Software, Inc.
18702 North Creek Pkwy.
Bothell, WA 98011
(800) 343-8080
In Washington, (206) 483-8088
Inquiry 891.
Bookshelf
$295
Excel for the Macintosh $395
Excel for the IBM
$495
OS/2 Standard Version $325
OS/2 Extended Version $795
Windows/386 $ 195
Microsoft Corp.
16011 Northeast 36th Way
P.O. Box 97017
Redmond, WA 98073
(206) 882-8080
Inquiry 892.
Choice Words
Proximity Software
3511 Northeast 22nd Ave.
Fort Lauderdale, FL 33308
(305) 566-3511
Inquiry 893.

$99

Compaq Deskpro 386/25
Model 60
$8299
Model 110
$ 10,200
Model 300
$ 13,299
Compaq 386s
Model 1
$3799
Model 20
$4499
Model 40
$5199
Compaq Computer Corp.
20555 FM 149
Houston, TX 77070
(800) 231-0900
In Texas, (713) 370-0607
Inquiry 894.
DeskJet
Hewlett-Packard Co.
3000 Hanover St.
Palo Alto, CA 94304
(415) 857-1501
Inquiry 895.
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$995

DESQview 2.01/2.2 $ 129.95
Quarterdeck Office Systems
150 Pico Blvd.
Santa Monica, CA 90405
(213) 392-9851
Inquiry 896.
Documentor
WallSoft Systems, Inc.
233 Broadway
New York, NY 10279
(800) 233-3569
In New York, (212) 406-7026
Inquiry 897.

$295

Epsilon Text Editor
Lugaru Software, Ltd.
5843 Forbes Ave.
Pittsburgh, PA 15217
(412) 421-5911
Inquiry 898.

$ 195

Illustrator 88
Adobe Systems
1585 Charleston Rd.
P.O. Box 7900
Mountain View, CA 94039
(415) 961-4400
Inquiry 1102.

$495

LANtastic
$399
Artisoft, Inc.
3550 North First Ave., Suite 330
Tucson, AZ 85179
(602) 293-6363
Inquiry 1103.

Fastback Plus
$ 189
Fifth Generation Systems, Inc.
11200 Industriplex Blvd.
Baton Rouge, LA 70809
(504) 291-7221
Inquiry 899.
Fast Trax
$49.95
Bridgeway Publishing Corp.
2165 East Francisco Blvd.
Suite A-1
San Rafael, CA 94912
(415) 485-0948
Inquiry 900.
Gateway 386 .... prices start at $2795
Gateway 2000
P.O. Box 2414
Sioux City, IA 51107
(800) 233-8472
Inquiry 1100.
Grand View
$295
Symantec
1020 Torre Ave.
Cupertino, CA 95014
(415) 964-6300
after January, (408) 253-9600
Inquiry 1101.

Lightspeed C
$ 175
Symantec Corp.
THINK Technologies Division
135 South Rd.
Bedford, MA 01730
(800) 648-4465
In Massachusetts, (617) 275-4800
Inquiry 1104.
MacDisk
230-megabyte hard disk $3295
330-megabyte hard disk $3995
Priam Corp.
20 West Montague Expressway
San Jose, CA 95134
(408) 434-9300
Inquiry 1105.
MacInTax
Soft View
4820 Mohr Lane
Suite F
Camarillo, CA 93010
(805) 388-2626
Inquiry 1106.

$ 119

Mark/Release
public domain
TurboPower Software
3109 Scotts Valley Dr., Suite 122
Scotts Valley, CA 95066
(408) 438-8608
Also available on BIX
Inquiry 1107.
Mathematica 1.02 Enhanced
Mac II
$795
Mac Plus/SE
$495
Wolfram Research, Inc.
P.O. Box 6059
Champaign, IL 61821
(217) 398-0700
Inquiry 1108.
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Maximum Storage WORM
500-megabyte external unit $4450
APX 4100 (internal unit) $4250
Maximum Storage, Inc.
5025 Centennial Blvd.
Colorado Springs, CO- 80919
(719) 531-6888
Inquiry 1109.
NEC P5XL Serial/Parallel Printer
for Epson
$ 1425
NEC P5XL Parallel Printer
for IBM, Epson, or Diablo $ 1295
NEC Information Systems
1414 Massachusetts Ave.
Boxborough, MA 01719
(617) 264-8000
Inquiry 1110.
NeXT Computer
NeXT Inc.
3475 Deer Creek Blvd.
Palo Alto, CA 94304
(415) 424-0200
Inquiry 1111.

$6500

Norton Commander $89
Norton Utilities Standard $ 100
Norton Utilities Advanced $ 150
Peter Norton Computing, Inc.
2210 Wilshire Blvd.
Suite 186
Santa Monica, CA 90403
(213) 453-2361
Inquiry 1112.
PageMaker 3.0, Mac version $595
PC version
$795
Aldus
411 First Ave. S
Suite 200
Seattle, WA 98104
(206) 622-5500
Inquiry 1113.
PC Outline
shareware
PC Outline Plus
$ 195
Brown Bag Software, Inc.
2155 South Bascom
Suite 114
Campbell, CA 95008
(800) 523-0764
In California, (408) 559-4545
Inquiry 1114.

PixelPaint
PixelPaint Professional
SuperMac Technology, Inc.
295 North Bernardo
Mountain View, CA 94043
(415) 964-8884
Inquiry 1115.

$395
$595

PolyBoost
Polytron Corp.
1700 Northwest 167th Place
Beaverton, OR 97006
(800) 547-4000
In Oregon, (503) 645-1150
Inquiry 1116.

$79.95

Procomm Plus
Datastorm Technologies, Inc.
1621 Towne Dr.
Suite G
Columbia, MO 65202
(314) 474-8461
Inquiry 1117.

$89

QuickShare
Compatible Systems Corp.
P.O. Drawer 17220
Boulder, CO 80308
(303) 444-9532
Inquiry 1118.

$465

SideKick Plus
$ 199.95
Sprint
$ 199.95
Turbo C 2.0
$ 149.95
Turbo Debugger $ 149.95
Turbo Pascal 5.0
$ 149.95
Turbo Prolog 2.0
$ 149.95
Borland International, Inc.
1800 Green Hills Rd.
P.O. Box 660001
Scotts Valley, CA 95066
(408) 438-8400
Inquiry 1119.
Soft- ICE
Nu- Mega Technologies
P.O. Box 7606
Nashua, NH 03060
(603) 888-2386
Inquiry 1120.
SpinRite
Gibson Research Corp.
22991 La Cadena
Laguna Hills, CA 92653
(714) 830-2200
Inquiry 1121.

$386

Sun386i $7990 to $ 19,990
Sun Microsystems, Inc.
2550 Garcia Ave.
Mountain View, CA 94043
(415) 960-1300
Inquiry 1122.
Toshiba T1000
Toshiba T3100/20
Toshiba America, Inc.
9740 Irvine Blvd.
Irvine, CA 92718
(714) 583-3000
Inquiry 1123.

$ 1249
$4699

TrueScan
$2495
Calera Recognition Systems, Inc.
2500 Augustine Dr.
Santa Clara, CA 95054
(408) 986-8006
Inquiry 1124.
VEGA
Video Seven, Inc.
46335 Landing Pkwy.
Fremont, CA 94538
(415) 656-7800
Inquiry 1125.

$499

Zenith FTM Monitor
ZCM 1490-SW
$999
TurbosPort 386 Laptop
Model 40
$7999
Model 40M
$8499
(comes with 2400BPX AutoSync
Modem)
Zenith Data Systems
1000 Milwaukee Ave.
Glenview, IL 60025
(312) 699-4800
Inquiry 1126.
Zortech C
+
+
$149.95
Zortech, Inc.
366 Massachusetts Ave.
Suite 303
Arlington, MA 02174
(800) 848-8408
In Massachusetts, ( 617) 646-6703
Inquiry 1127.

$59
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Create a3.5"
Micro Diskette
with unlimited
protection against
ahostile world.
You're covered. BASF molds
the rigid plastic jacket of its
3.5" Micro Diskette to its own
specifications, providing
unsurpassed protection for
the flexible disk within. Call
800-343-4600 for the name
of your nearest supplier.

The Spirit of Innovation.
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ebeginning of the year
is the traditional time for prognosticating about the future.
Rather than give you our predictions for the year ahead, we thought
it would be awhole lot more interesting if we asked some of the pioneers
and visionaries of computer science what they think lies ahead,
in their areas of expertise, and in computer science at large.
Here are their thoughts, in their own words.

Marvin Minsky
Jack Kilby
Grace M. Hopper
Dennis Ritchie
Ryoichi Mori
Ray Kurzweil
Jerome Feldman
Terry Winograd
Charles Simonyi
ILLUSTRATION: CATHARINE BENNETT
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Marvin Minsky
Donner Professor of Science, founder
of the Artificial Intelligence Laboratory
and Media Laboratory at MIT.
Professor Minsky is apioneer
in the field of artificial intelligence.

programming, but eventually we'll want machines that learn
from experience. Fortunately, the past few years have seen increasing attention given to research on machine learning, and
this should produce many useful applications in the future.
But factual knowledge will not be enough. We'll also need
systems that " manage" themselves—that can decide which
knowledge to use in different circumstances, what to do about
uncertainty, when not to believe what they have been told, and
how to learn better ways to learn. Our machines must also
know about how to pursue goals, how to resolve conflicts, and
how to make sensible economic decisions about how to proceed
when the resources at hand are limited, as they always are in the
1•eal world.
Although computer-based artificial intellir ..ce already
does many useful things, we still know very little about these
higher-level aspects of thinking. In my research, 1propose several theories about how the great computers in human brains do
many commonsense sorts of things. But none of these theories
is proven yet. All we can be certain of now is that there will be
years of thrilling research ahead.

I

tis easier to predict what computers will do in the far future
than what they'll do in the next few years. This is because we
can see some trends in current research, but can't really guess
how long it will take to apply the results of past research. The
first computer programs did only what they were programmed
to do. The programs we use today are more resourceful, because they exploit the knowledge in specialized databases.
The trouble is that present-day expert systems are devoid of
what we call common sense, so each such program is like an
idiot savant—proficient at some specialty but incompetent at
anything else. So, for example, robots are good for commercial
applications in factories, where everything is so uniform.
There, the tasks are so repetitive that machines need little common sense.
But consider the problem of making arobot physician. We
already have some parts for this. For example, there already
exist some computer programs that can read apatient's medical
history and then, in certain kinds of disease, diagnose and plan
the patient's treatment—and they can do this more reliably than
the average doctor can. When it comes to the real world, studies
have shown that in ahorrifying proportion of hospital cases, the
wrong treatments and medications are given to the wrong
patients.
But today's computerized robots still cannot see well enough
to look out at you and see who you are. Nor do they yet have
good enough eye-hand coordination to put your pillow into a
clean pillowcase. Worst of all, they can't yet handle speech well
enough to distinguish your words and know what they mean.
Our medical robots can compete, in some particular speéialty,
with a doctor's decade of advanced education—but not with
what a5-year-old child can do!
What can we do to make smarter machines? First we'll have
to build up huge databases of the kinds of knowledge that
humans have. One such attempt is already under way, with a
program called Cyc, directed by Douglas Lenat at Microelectronic and Computer Technology in Austin, Texas. The goal of
the Cyc ( from the word " encyclopedia") project is to give a
computer enough knowledge to be able to reason about typical
subjects in an encyclopedia. At present, this is being done by
344
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Jack Kilby
Inventor of the integrated circuit,
Kilby was recently honored with the
installation of ahistoric marker
commemorating the thirtieth
anniversary of the IC at Texas
Instruments' headquarters in Dallas.
f
r he development of integrated circuits has always been a
horse race between the circuit designers and the process people—the people who actually make the chips. At the moment
the process people are somewhat ahead, permitting much higher yields and much larger chips.
This scenario is pressuring circuit designers to develop more
complex CAD systems for ever-larger digital designs. Today,
the existing tools permit development of chips with 50,000 to
100,000 gates per chip. Tools now under development will permit designs of up to 1million gates per chip, or the design of
several chips with that number of gates.
In principle, this situation should permit the continued decrease in the cost per gate of logic, both in terms of nonrecurring engineering costs and production costs. There is some evidence that this decrease may be slower than the projections of
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the past would suggest. As the line widths approach one
micron, the processes seem to become more complex and more
costly. The need for extreme cleanliness also has aprice.
Integrated-circuit research and development is still very
active and, in the future, will result in many new products.
Gallium arsenide is becoming practical and will find significant applications—particularly in the microwave area. Superconductors will play apart, as will entirely new methods of
computing, such as neural networks. Optical computing may
also find significant applications.

tems designers—we're not using them. Big banks and big insurance companies have them, but alot of people are just depending on programmers.
Irecently heard of acase where two companies merged and
needed to merge their data processing systems. The program mers just added things together and forgot to notice that one
company started anew year on January 1, and the other one
started its new year on April 1. They ended up just adding the
year-to-date together.
I'm fascinated by some of the best of the expert routines, but
at intervals Ihave to remind people that no computer will ever
ask a new, reasonable question. That's what people do. I'm
skeptical of neural networks because people are writing the
programs and designing the networks that are designing the
programs. Iwish we knew more about how we think.
Ithink our biggest problem in the foreseeable future, and it's
serious, is that we're not going to have enough trained young
people. Within 5years, we'll be acutely short of electronic and
electrical engineers, technicians, professors—we're going to
be short of everything. Companies are going to have to hire
people and then train them. In this regard, we ought to make
use of retirees. I'm trying to set up retiree clubs to encourage
people—people who no longer want to work 5days aweek, 8
hours aday but might be very glad to work 3days aweek, 4
hours aday—to train these young people coming up.
Planes started flying in 1903, and by 1943, we had aDC -2.
The computer first ran in 1943. We're at the DC-2stage. We're
only at the beginning. We haven't half gotten started yet.

Grace M. Hopper

dori

A Rear Admiral retired from the U.S.
Navy, Hopper is now senior consultant
for Digital Equipment Corp.,
Washington, DC. She created the first
compiler, which converted ahigh-level
(human-readable) language into the
binary code of the Univac computer.
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t's difficult to predict the future in this business. When I
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stood in front of the Mark I, there was no way Icould have
guessed that there would be magnetic core storage. When I
stood in front of aUnivac III that had magnetic core storage, I
couldn't imagine transistors—we didn't have them yet. No matter what Ilook at today, there's something totally unknown that
isn't in our vision yet that will happen.
Dennis Ritchie
Ican say Ithink that within the next 5to 10 years we'll have
photonics—light-driven computers—because Bell Labs already
An AT&T Bell Laboratories Fellow,
has one. That's probably the most exciting coming developRitchie was codesigner of the Unix
ment. We're making the transition from the Model T to the
operating system and the C
Model A, but Ican't guess what's coming up next. There are,
programming language.
however, some possibilities that look quite promising.
Iwrote the first compiler back in 1952, so Isuppose Ican
his is a very interesting period in Unix standardization.
claim to have started computer-assisted software. When Ilook
at this object-oriented programming they're talking about, all I We're in the middle of two important developments and it's
quite exciting to guess how they will unfold.
see is bigger globs than Ithought up for the subroutines of the
The first concerns AT&T, Sun, and the OSF (Open Systems
first compiler. That direction should continue.
Foundation, a collection of major computer manufacturers
Ithink we're facing an information overload. We're putting
formed to counter what they see as an attempt by AT&T and
information out of systems without looking carefully at how it's
Sun to corner the growing Unix market). AT&T supplies Unix
going to be used. Does it feed to another system? Or is the data
System V, while Sun's system, SunOS, was originally based on
going to people and are we giving them the information in the
aversion of Unix called BSD (Berkeley Software Distribution).
best format possible? We've been letting the programmers run
continued
riot, and we've forgotten about the systems analysts and sys-

T

JANUARY 1989 • BYTE

345

FEATURE

WHAT LIES AHEAD

The tension between the System V and BSD variants has
been annoying to everyone. A bit more than ayear ago, AT&T
and Sun announced that the next versions of their operating systems would be merged. The appearance of OSF at the beginning of 1988 suggested the possibility of anew pair of partly
incompatible versions of Unix. Since the summer, however, it's
become apparent that AT&T, Sun, and OSF have become sensitive to this problem and seem to be trying to work out a
solution.
The other set of events is equally important—or maybe more
so. This is the work, parts of which are nearly complete, that
the official standards bodies are carrying out. In 1989, we may
expect to have an official ANSI C, and the ISO (International
Standards Organization) standard should follow soon after.
The ANSI X3J11 committee working on the draft for the new
specification of the C language has just transmitted the draft to
its parent body.
Likewise, some of the IEEE standardization work on POSIX
(IEEE's name for its system) is nearing completion—especially
the system services part of the operating system. The specification for the user interface to the core applications isn't far behind. It seems that most of the major suppliers of Unix and
Unix-compatible systems are serious about complying with the
ANSI and IEEE standards. Ibelieve this development is very
important and very promising.

Idon't see significant changes in languages in the lower-level
areas such as systems programming. Some newer languages
such as Modula3are coming into prominence and finding applications over older languages such as Pascal. Presumably,
Ada will be growing due to forces such as the government and
others that are picking it up.
More changes will be occurring in high-level areas other
than traditional languages. When Isay higher-level languages,
I'm talking about products that are not often thought of as languages. In some ways, the method in which you talk to spreadsheets is alanguage. In another way, interfaces, such as the
Mac interface, are languages. They're very different than textbased languages, but they can be thought of as languages.
In the middle area are environments such as Unix shells.
They are akin to fourth-generation ideas—they have very
powerful underlying primitives. That sort of approach means
that more people will be able to program. As Unix continues to
spread, people will learn to encapsulate short series of commands, add a few tests, and soon find themselves
programming.
What's happening in languages today has been influenced
by the work that came out of Xerox—work such as graphics interfaces and Smalltalk. As more computer power becomes
available at less cost, more people will be able to use higherlevel languages.

ing programs, using atamper-resistant module to keep track of
usage rights and billing charges.
Steve Weingart of the IBM Watson Research Center and I
have designed these tamper-resistant modules. His module uses
analog detection of attacks. An IBM system to utilize the module, ABYSS (A Basic Yorktown Security System, created by
Steve White and Liam Comerford), uses a token card. My
method uses digital detection and has asystem architecture—
thus, Inamed it " superdistribution."
In one way, superdistribution is analogous to superconductivity. In superconductivity, electrons flow without resistance;
in superdistribution, digital information flows without resistance. The key to eliminating the resistance is to eliminate copy
protection and piracy so as to safeguard the interests of users,
manufacturers, and distributors, who will then promote free
distribution rather than hinder it.
Superdistribution is different from conventional distribution
Ryoichi Mori
in that it allows users to obtain and test software from anywhere
in the world before paying for it, as well as to rent and purchase
Professor at the Institute of
full usage rights anytime. At the same time, asoftware vendor
Information Sciences and Electronics,
can restrict software implementation to aset of qualified users
University of Tsukuba, Japan,
without any need for active verification. No explicit contract is
Professor Mori has been in the forefront
needed. With this system, running new software will be like
of the Japanese microelectronics
turning on afaucet and getting water. Billing will be automatic
industry and the TRON projects.
for both user and vendor.
The information that accompanies the superdistribution softver the past 20 years, Ihave seen two important innovaware includes controls on its usage and testing. The billing intions come along. In 1973, Ipredicted that the microcomputer
formation collected by the module can be retrieved by means of
would be the most important issue for many decades. In 1978, I telecommunications, a system analogous to reading a water
came to the conclusion that the first Japanese word processing
meter.
machine, the Toshiba JW-10, would change the history ofJapaAlthough software superdistribution resembles the distribunese documentation work. Ipredicted that the Japanese word
tion of electricity, gas, and water, it is even more convenient.
processor would reach not only to the offices, but also to perNo material medium is needed for superdistribution, and the
sonal document work.
information is transmitted at the speed of light. SuperdistribuNow Ibelieve that " superdistribution" will be the most intertion can be used not just for computer programs but for compact
esting and important issue in the field of personal computing in
disks and digital-audio tapes as well.
the foreseeable future. Superdistribution is away of distributcontinued
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Over the past 5years, the Japan Electronic Industry Development Association has intensively investigated the superdistribution concept. (Among the other projects initiated by JEIDA
are VLSI technology research, the Fifth Generation Computer,
and TRON.) In April of 1987, JEIDA established the Superdistribution Technology Committee, which Ichair, to actively
pursue this concept. The committee, which includes experts
from Nippon Telegraph and Telephone and from all the major
Japanese mainframe manufacturers, foresees no major obstacles to realizing superdistribution in the near future.

Ray Kurzweil

E

Chairman and CEO of Kurzweil Music
Systems and Kurzweil AI, Kurzweil
played acrucial role in the
development of digital synthesis of music
and sound.

instein said, " Inever think of the future, it comes soon
enough." Unfortunately, those of us who attempt to apply science have little choice but to contemplate the rapidly changing
trends of technology.
Ibelieve the coming year will see the culmination of anumber of trends that have been in gestation for many years. In
speech recognition, for example, progress has continued to accelerate since it first became apractical technology in the early
1980s, principally as ameans of entering simple and repetitive
inventory data and control commands. Now, with the advent of
large-vocabulary discrete word-recognition systems, and aided
by knowledge-engineering software ( software that encodes the
structure and context of specific domains of knowledge),
printed documents in large quantities are being routinely generated solely by voice. In the next few years, we will see arapid
increase in the acceptance of such systems, particularly in
fields with highly structured knowledge bases, such as
medicine.
We will also see significant research gains in large-vocabulary recognizers that can simultaneously handle continuous
speech and large branching factors. These systems will emerge
commercially during the next several years and will begin to
achieve amuch-anticipated ubiquity during the 1990s.
The application of advanced digital signal processing techniques and artificial intelligence technologies to the creation of
music is moving even more quickly. Now that computer-based
348

instruments can capture the rich time-varying tonal qualities of
complex instruments such as the piano, we are beginning to see
atrend away from the historical link between playing technique
and the sounds generated. It is now possible, through the industry's standard communications protocol called MIDI (musical
instrument digital interface), to play aguitar on apiano keyboard or vice versa.
In 1989, we will see electronic music " controllers" emulating the playing techniques of many other acoustic instruments
including many wind and string instruments, drums, and
others. We will also see progress toward amore ideal generation of controllers, where human factors are no longer limited
by the physical requirements of creating sounds acoustically.
At the same time, we will see the emergence of anew genre
of software for computer-assisted improvisation. Unlike their
crude " easy-play" forebears, these intelligent accompanists
will be programmed with an understanding of musical theory.
Professionals will use such software to assist them with many
chores of the composition process: to automatically generate a
walking bass line, expand aharmonic progression, or compute
arhythmic sequence.
Beginners will use other versions of this type of software to
generate musically satisfying multi-instrumental " works" in
the early stages of their learning to play and to understand musical theory. By combining the new controllers with intelligent
sequencing software, musicians will be able to surpass the limitations of human fine motor coordination.
In another area, the advent of low-cost " intelligent" character-recognition software will fuel continued expansion of desktop publishing and on-line database systems, as well as provide
affordable sensory aids for the visually impaired. The entire
imaging field will begin amajor expansion in 1989, culminating in amultibillion dollar industry by the early 1990s.
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Jerome Feldman
Director of the International Computer
Science Institute, Berkeley, California,
Feldman has been called the "father of
connectionism."

I
nthe near future, Isee alarge and growing interest in mas-

sively parallel computation of asomewhat granular nature. Systems that perform this kind of processing are called neural netcontinued
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works, connectionist systems, and parallel-distributedprocessing ( PDP) systems.
The basic idea, and Ithink it's agood one, is that because of
advances in the fields of computer science, electronics, biology, and psychology, we're learning enough about the way animal's brains work to judge whether some of this might apply to
technology. There may be some practical uses for neural networks in the areas of vision, sound analysis, motor control, and
others, if we understand how the brain makes these things happen. Animals are much better at certain kinds of tasks than any
computer or software you can build.
But it would take alarge investment to solve these problems.
There's enormous potential, but Ithink alot of the excitement
in this field is based on the potential rather than technical
know-how. The big question is, is this the appropriate time to
try to exploit ideas from the life sciences and technology?
I've been doing research in this area for over adecade. Some
people think neural networks will become practical in 5years.
I've seen anumber of commercial and military ventures based
on the assumption that this technology will be here soon.
There's no way that's going to happen. Idon't think we can put
atime frame on complex systems because there are large areas
that we don't understand. But with some breakthroughs, it
could happen more quickly.
On the other hand, billions of dollars are spent each year on
computing and software, and some small neural-network-type
app:ications will come along. But it doesn't make sense for government or private enterprise to invest heavily in neural net-

Terry Winograd
Associate Professor at Stanford
University. Winograd has been aleading
investigator in the field of natural
language processing, and is coauthor of
Understanding Computers and Cognition.

The year 1989 will see an acceleration of the progress from

"connectivity" to " compatibility" to " coordination."
Connectivity, the first step toward integrated communication, is well under way, with widespread networking and universal low-level protocols rapidly gaining acceptance. Soon,
the basic connectivity of computers will be taken for granted in
the same way as the connectivity of roads and of telephones.
Next there is compatibility. It is useless to connect two ma350
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works where the returns will be avery long time in coming.
A lot of people are doing this now, based more on hope rather
than atechnological foundation. This hope takes two forms.
The first is the belief that if you build computers more like a
brain, you should be able to solve brain-like problems more naturally on them. The other is that techniques in machine learning, which have indeed improved, are going to be good enough
to be able to use any old brain-like machine; that if you train it
with these techniques, it'll get smart. But both of these hopes
have no technological basis.
We don't yet have the scientific understanding about what's
needed for avision or aspeech machine. If we understood the
problem, we could build the appropriate machine. A lot of the
hype has been based on the hope that you could somehow shortcircuit this process—that we wouldn't have to understand
speech or motor control or vision; the learning rules alone
would make neural computers smart.
One thing Ido know: With excellent scientists working on
this, there will be good progress in the next couple of years:
mathematical theories, hardware, software—all you would expect out of an active area of research. Some simple applications
will become practical that won't even scratch the surface of scientific understanding. No one knows how long it will be before
there will be major applications in this area.
People in this field are saying that the greatest danger to the
progress of the technology is exaggerated expectations. As long
as people doing the work have patience and don't claim outrageous things, Ithink the field has along and productive future.

chines if the document prepared on one cannot be printed or
viewed on the other or if applications on one cannot work with
the other. We are beginning to see progress through the creation
of comprehensive standards for languages, databases, communication protocols, and interaction architectures. Standards
based on SQL, SAA, Unix, X Window, and the like will still
take a while to reach the uniform acceptance that we see at
lower levels, but the process is well in motion.
The third level, coordination, is just coming to be recognized
as acentral issue. For users, the purpose of integration is not to
share data or connect processors, but to integrate the work.
Work is not about files and databases or spreadsheets and
forms. It is customers, orders, products, designs, and the myriad of specialized things that appear in different lines of endeavor. The emergence of groupware reflects agrowing recognition that the industry needs to move away from thinking about
integration of the devices and data, and turn its attention to the
integration of work activities.
This shift requires addressing the nature of work in organizations. Organizations are structures for the social coordination of action, generated in conversations based on requests and
promises, and associated with times for completion. This scenario works regardless of whether the request is the placing of
an order or amemo asking for adesign team to be formed.
By directly addressing this universal dimension of human
communication, we can design action/coordination systems
that apply principles of conversation management to keep track
of what is going on and what needs to be done. By doing so, we
create acoherent principled structure around which the details
of activities, interfaces, data files, and printouts make sense.
Over the next few years, the development of conversation/
action systems will create anew level of standards and integration, making it possible to create people-centered systems that
bring new clarity to the coordination of human action.
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Microsoft. As chief architect of
applications, Simonyi oversaw the
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popular applications.

ust as the strength of arope is derived from intertwined fibers, each shorter than the load-carrying length, the health of
the microcomputer industry is built on the myriad of developments and controversies that emerge, interact, and complete in
anever-ending pattern. On the whole, Ibelieve 1989 will be a
year of delivery more than ayear of new promises.
A Grand Consensus has emerged, and in 1989 the consensus
is that the future belongs to the graphical user interface, to the
mouse, and to networked personal computers For example, I
often see the drawing of amouse as an illustration to set the
mood for some popular article where personal computing is
mentioned. Other pointing devices will be developed—especially for use with laptops.
Computer networks will continue to grow and groupware
will become much more common, not only as E-mail and file
or printer servers, but also as specific features in standard
word processors, spreadsheets, and the like. These will be but a
few of the many innovations in the already established categories of personal computer applications. New categories will be
rare, and current applications such as document processing and
desktop publishing may even lose their separate identities.
On the implementation side, the industry already has aremarkable consensus on using C. At the same time, the objectoriented programming paradigm is emerging as the most widely applicable software engineering advance since structured
programming It will be very exciting to see how these two
trends interact and reinforce each other in C + + and in other C
derivatives. Of course, the original motivation for C was adesire for simplicity and elegance, so C purists will object to the
elaboration of the language. My feeling is that while the C pioneers made an incredibly valuable contribution, the trend is toward the emergence of several variations of C and the dominance of asingle, very powerful, object-oriented superset of C.
In hardware, we'll see investments in RISC (reduced-instruction-set computer) architectures because of the promise of
performance gains. The speed of traditional-architecture chips
will also be greatly improved, despite difficulties such as the
requirement for software compatibility. Many clever RISC
ideas, such as reduced-cost subroutine linkage, could enhance
non- RISC or even high-level-language performance. •

C :
c4:
46 00a
09c2:0008
09c2:0419
c2:0419
itsz.a.p.c
01000110

52
51
53
51
30b4
21cd

'move
move
cii
ve
ve
422
e
425

04
041d
041e
0420

428
042b
042c
042d
04

sh
sh
push
move
inc

dx,ss
cx,sp
ax,cs
ss,ax
sp,0d60
0200

cx
bx
cx
ah,30
005call

Quaid Analyzer is the ultimate diagnostic
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interrupt; scroll through memory; debug code
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never need to type acommand!
Now you can have the same powerful tool
used to develop CopyWrite. Quaid Analyzer. If
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Use Premium
Fuel Only
Take I
/2 gallon of gasoline formulated for high-performance motor
cars.
Add aclod of dirt, aquart of
kerosene, atablespoon of sugar,
and adollop of axle grease.
Sprinkle with rust particles and
dog hairs. Stir.
You'd be crazy to put that in
your Ferrari, right?
But what we've just concocted
is the petroleum equivalent of a
kilowatt of ordinary electricity.
Emerson UPS's Provide
Clean Fuel For Computers.
Since today's computers are no
less high performance machines
than the most sophisticated automobiles, they need highly- refined
fuel, too.
An Emerson Uninterruptible
Power Source is the electrical
equivalent of apetroleum refinery
Raw fuel in, good fuel out.
Such asimple solution to all the
harm spikes, sags, and blackouts
can do.
Unrefined Electricity Does
Crude Things To Computers.
Unlike bandsaws, washing
machines and tv's, computer
circuits are hypersensitive to the
slightest power variations. Data
can be scrambled or vaporized in
afew milliseconds. Programs can
crash unceremoniously.

Fact is, many problems blamed
on hardware or software are, in
reality the fault of raw electricity.
Industry statistics show that half
the downtime, lost employee and
machine productivity and maintenance costs are the direct result
of bad electricity.
A typical computer site experiences about 7blackouts, over 500
sags and more than 2,000 spikes
and surges per year. Plus there's
almost continuous line noise at
even the best locations.
Power surges alone are credited
by one insurance company with $35
million in pc losses lust last year.
Any way you look at it, making
sure your computer gets premium
fuel is up to you. Fortunately, it's
easy and affordable. •
UPS Performance And Throughput.
Most people think of Emerson
UPS systems as just battery backup
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-do

protection against power outages.
In reality they're also the best
power conditioners money can
buy. They work continuously,
uniquely providing an impenetrable barrier that isolates your
computers from power problems.
The result: You get the level of
performance your computer was
designed to deliver. The level you
paid for.
The High Performance
UPS Manufacturer.
Emerson makes afull line of
UPS, power conditioning and distribution systems, even simple
surge protectors.
All feature quiet operation.
attractive design, UL- listed safety
operation that is one- switch
simple, and proven reliability
backed by the best service in the
business.
So, let us help you rev up your
productivity Simply call 1- 800BACK-UPS for our free introductory brochure and the name of
your local representative. Or write:
Emerson Computer Power, 3300 S.
Standard St., Santa Ana, CA 92702.

IEMIERSCIN
amComputer Power
Computers Won't Run Right
On The Wrong Fuel.
•eimmise
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THE X W INDOW
SYSTEM
Born as ameans to network graphics workstations, MIT's X Window
is gaining ground as awindowing system for Unix
Dick Pountain

w

indowing user interfaces are now the accepted
way of interacting with computers. People may
still argue about whether they prefer icons or
filenames, pull-down or pop-up menus, but no
one disputes the usefulness of splitting the
display screen into several areas that clearly separate different
software functions.
Though purely character-based windows are quite workable
(consider pop-up utilities like Borland's SideKick), the industry trend is to adopt the full overlapping-windows metaphor
that treats the screen like a
bit- mapped graphics image
with " soft" typefonts and a
mouse-driven pointer that can
move around by single-pixel
increments. Windows then
appear to be active objects
that can obscure one another,
can be moved and resized,
and can contain pointer-activated controls for scrolling
and zooming. Special kinds
of windows (e.g., menus and
dialog boxes) present you with
choices from which to select
by pointing rather than by
typing commands.
Examples of such interfaces familiar to us are the
Apple Macintosh interface;
Microsoft Windows for IBM
PC-compatible systems; Digital Research's GEM, used on
the Atari ST and some PC
compatibles; and the Intuition
interface of the Commodore
Amiga.
ILLUSTRATION: TOM FOTY 0 1989

Two features that are common to all these interfaces is that
they are for single-user systems and they are closely tied to the
hardware of the computer on which they run. This is partly because such graphical displays impose amuch larger computational burden than traditional character-based systems do; thus,
their implementation tends to be highly optimized for speed by
using direct video memory accesses and even, in the case of the
Amiga, custom hardware assistance in the shape of ablitter
chip.
In the world of engineering workstations, windowing interfaces have been the norm for
several years now. In that
world, the almost universal
adoption of the Unix operating system combined with the
need to share data over networks has generated more
pressure for standardization
than in the personal computer
world.
The goal has been a network-transparent, device-independent way for aprogram
running on a network workstation to create windows on
the screen of another workstation that might have been
made by adifferent manufacturer.
Despite the emergence of
some proprietary systems,
such as Sun's NeWS, it looks
as though the workstation
world is settling on the X
Window System that was developed at MIT.
continued
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The significance for personal computer users is that the
worlds of the PC and the workstation are very rapidly converging (see the article " Sun's Newest Workstation: the Sun386i"
by Tom Thompson in the July 1988 BYTE). Top-end PCs already use the same processors (i.e., the 80386 or the 68020/30)
as leading workstations. Networking is now widespread among
larger PC users.
Meanwhile, CAD and desktop publishing applications have
created aneed for true high-resolution graphics. These latter
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Figure 1: The client program sends packets of instructions
to the server, which contains the hardware-dependent drivers
for that workstation. An X server controls not only
the screen but also the keyboard and apointing device
with up to five buttons.
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two application areas are also beginning to make people want a
portable, device-independent way of exchanging graphical information. So far, that demand has been met by Adobe's PostScript Page Description Language, which has now spawned
Display PostScript as apossible video graphics standard in apparent competition with X Window (but see below).
X History
The X Window System has sprung up in amere 4years, thanks
to the enthusiasm of agroup of programmers at MIT and elsewhere. It arose in 1984 out of an MIT project called Athena,
which investigated the use of networked graphics workstations
as ateaching aid for students in various disciplines.
The idea was that each student should have a windowing
graphics workstation on which he or she could run local tools
like word processors and spreadsheets while simultaneously
being able to call up library pictures and documents from remote sources.
Since MIT has amix of hardware from Digital Equipment
Corp., IBM, and other manufacturers, it was clear that the students needed a hardware-independent protocol for sending
graphics around the network. The development of this protocol
by Bob Schiefler, along with work by Jim Gettys, Ralph Swick,
and others, led to the X Window System. It has progressed in
those 4years from version 4up to the current release, which is
version 11.2.
In 1986, the Athena team decided to release version X10.4
on tape to other interested parties for anominal charge (reminiscent of the way Unix was spread in its early days). The positive response was overwhelming. Hewlett-Packard and DEC
even designed new workstations around X Window.
Finally, in January 1988, MIT formed aconsortium with
most of the leading workstation manufacturers to develop X
Window further and have it adopted as an ANSI standard. The
members of the X Consortium included Apollo, Apple, AT&T,
DEC, HP, Sun, IBM, Televideo, and Tektronix. The copyright
for X Window is held by the consortium members, but permission for its use is granted to any party interested in implementing it.
What Is X Window?
The MIT team designed X Window as adistributed, networktransparent, device independent, multitasking windowing and
graphics system. It permits you to display multiple applications
on the same screen, and it lets one application use many windows. It supports overlapping and hidden windows, text with
soft fonts, and two-dimensional graphics drawing.
X Window achieves device independence by splitting the job
of drawing windows into two parts, using the increasingly familiar client/server model (see the article " A Personal Transputer" in the June 1988 BYTE). The client is an application
program making requests of the server to draw windows, text,
and other objects. The server program runs on each workstation, drawing the required objects on the display.
The client communicates with the server by sending packets
of instructions conforming to the X Protocol, which is, in effect, ahigh-level graphics-description language. Each workstation has its own server, which contains the hardware-dependent
drivers for that workstation. An X server controls not only the
screen but also the keyboard and apointing device with up to
five buttons (see figure 1). The application programmer links
the client program with X Window using Xlib, alibrary of
graphics and windowing functions.
The client and server might be resident on the same workstacontinued
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Lower 640K With Your Debugger
Periscope l's new board uses ZERO memory in the
lower 640K. Yet it has plenty of room to safely store
all debugging information, like symbols, as well as the
powerful Version 4software.
Periscope's hardware adds
the power to solve the really
tough debugging problems.
The break-out switch lets you
break into the system any time
You can track down abug
instantly, or just check
what's going on, without
having to reboot or power
down and back up. That's
really useful when your
system hangs! The switch is
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Periscope II, and Periscope III.
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symbol support for programs written in high-level languages and assembler,
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the source-level improvements, all the Ettle
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instance, symbol lookups and disassemblies
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$1395. Plus the new Model Iboard, $ 1995.
Due to the volatility of RAM costs, prices on board
models are subject to change without notice.
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Managing the X Window Desktop
w

hile the X Window
System provides the
mechanism for drawing
windows and sending graphics around a network, it
doesn't mandate the user interface that runs on top of it.
The user interface specifies
what windows and icons
will look like, how the user
will interact with them, and
so on. Examples of user interfaces for other windowing systems are the Macintosh Finder and the OS/2
Presentation Manager, while
Open Look (see the article
"Face to Face with Open
Look," by Tony Hoeber in
the December 1988 BYTE) provides a
user interface for Unix windowing systems like X Window and NeWS.
X.Desktop, another window manager, is acomplete desktop manager for
Unix systems based on X Window,
written by the Cambridge, England.
firm IXI Ltd. X.Desktop is aclient ap-

plication that runs on your workstation
for the duration of a session. It completely hides the normal spartan Unix
shell, though you can call up an ordinary shell in a windov, any time you
need to.
The icon-based desktop (see photo)
will be familiar to anyone who has used

tion, as when asingle user is executing aprogram locally, or
they may be very widely separated. For example, aperson with
agraphics terminal in London, England, could execute aprogram on aCray-2in Berkeley, California, by using asatellite
link in awide-area network. The physical means of communication is immaterial to X Window since the X Protocol is the
same in all cases, that is, network-transparent. Communication
schemes used with X Window include shared memory, message passing, and transputer links at the local workstation level
and RS-232C, Ethernet, token ring, and many others between
work stations.
Though X Window has been developed mainly under Unix,
it is not dependent on any particular operating system. It can be
implemented on top of any operating system, as it has been for
VAX/VMS. However, where possible, X Window uses operating system calls to establish the connections between the Xlib
functions and the network, and between the network and the X
server. This implies that some operating systems, notably
multitasking ones with network support, will be far more suitable than others. It is also possible to create mixed operating
system networks by implementing an X server for the " foreign" system. MS-DOS microcomputers have been added as X
Window terminals to Unix-based networks by just this kind of
hybridization.
The X Server
The chain of communication in opening a window under X
Window has seven links, depicted in figure 1but summarized
as follows:
Application -> Xlib -> OS -> XProtocol -> OS -> Xserver ->
Screen
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aMac or GEM system, but
X.Desktop adds a few refinements of its own to the
metaphor. For example, you
can give parameters to a
program by dragging the
icon for the data file to the
program icon and dropping
it on top. To edit afile, you
drag its icon on top of the
icon for the required editor.
What really distinguishes
X.Desktop is its configurability. You can change not
only the icons that represent
afile type, but also the actions performed when an
icon is clicked on or dropped
onto another. By modifying
rule files and by providing alternative X
Window managers, it is possible for
X.Desktop to emulate the behavior of
any other desktop system with great
precision.
IXI is offering X.Desktop as an OEM
product, and it is currently being considered by several major Unix vendors.

An X server program controls the display screen, keyboard,
and mouse on the workstation. A single workstation might have
several screens driven by the same server (like those big
screens for the Macintosh), or a single computer might run
more than one server with different graphics terminals attached. More likely, each workstation will have its own X
server.
Since asingle X server can service requests from many client
applications, the screen might have several windows containing
the output from different programs. The client programs might
be running on the server machine or on several others in the
network. Equally, programs running on the local machine or
workstation can open windows on other workstations. This
means you can create very sophisticated electronic mail systems under X Window.
For example, the leader of aworkgroup might pop up amenu
window on the screen of each member of the group. They would
have to click apreference from the menu, and the results of this
"ballot" would be returned to the application program on the
leader's workstation, where it would be displayed in atable.
This is an illustration of two-way communication in which the
X server returns user input from akeyboard or mouse to the
client program.
The X server's primary job is to share scarce resources
among the client applications that request them. The two principal resources are processor time, for drawing and text manipulation, and screen space. An intermediary program, the
window manager ( see below), doles out the screen space. The
server is responsible for scheduling work performed on behalf
of the client programs, for memory management, and for such
subsidiary processes as maintaining the communications links
with each client.
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The server performs all these functions by using the services
of the underlying operating system. X Window can be used for
atruly distributed system; when it opens awindow on another
workstation screen, it is the remote CPU that is doing the
drawing.
The current X1 I version of the server can perform twodimensional drawing of lines, rectangles, circles, arcs, text,
and arbitrary bit maps on monochrome or color displays with up
to 32 bits per pixel. The X server also loads new fonts from
operating system files, stores them in memory, and makes
them available for text writing.
From astructural point of view, an X server consists of a
device-independent layer that receives and translates client request messages in the X Protocol format, an operating systemdependent layer that interfaces to aparticular operating system,
and a device-dependent layer that is a collection of device
drivers for the specific hardware supported. To port X Window
to anew system, only the latter two layers need rewriting.
Window Hierarchies, Events, and Window Managers
When you open awindow under X Window, it becomes part of
a hierarchy just like the DOS subdirectory structure. Each
screen has its own hierarchical structure and a " root" window
that fills the whole screen. The root window can have "child"
windows that occupy part of the screen. These in turn can have
further children. The overlap and visibility of windows is controlled by the stack order of siblings of the same level, but children always stay in front of their parents. (Figure 2illustrates
this principle.) The number of windows you can create (and destroy) is almost limitless. Each window has attributes such as
foreground, background, and border color, cursor shape, and a
color map.
Pop-up menus, radio buttons, and dialog boxes are implemented as trees of child windows, since windows are used for
all screen interactions. The X server can only output via awindow, and it can allow more than one client to output via the
same window.
Input from the keyboard must also go into awindow, normally the one in which the cursor currently resides. However,
X Window has an " input focusing" feature that allows aclient
program to specify some other window as the source for input.
In addition, aclient can grab the mouse pointer under certain
circumstances.
X Window applications, like those of Microsoft Windows or
the Macintosh, are event driven. The main part of awindow
application program is aloop that waits for an event to happen
and then jumps to the appropriate action. The X server recognizes many event types including pointer motion, key press,
button press and release, window entry and exit, input focus
switching, exposure of previously covered windows, color map
event, and status change. Also, communications from the client
programs can cause events.
The stated philosophy of the X Window System is to provide
only the mechanism for drawing windows, not the policy for
using them. This differentiates it from Microsoft Windows,
Macintosh, GEM, and other systems that provide both. Under
X Window, the policy must be provided by aseparate program
called a " window manager," which is just an ordinary client
program.
Client programs have to negotiate with the window manager,
which has the last say in all matters of screen usage. The proper
protocol is for clients to offer the manager " window hints" of
their wishes (something like " Iwant a20-row-by-30-column
window at row 10 column 10 in the foreground"). The manager
can then use any available algorithms to satisfy these requests

as fairly as it can. It can, for example, resize existing windows
or alter their stacking order. Windows can be restacked,
moved, resized, closed, or reduced to an icon via the attentions
of awindow manager. A window manager can also alter the
way events are delivered, grab the mouse pointer, and change
the input focus.
In fact, awindow manager can impose any policy its implementer can dream up. It might forbid the overlapping of windows altogether and send arude message to any client program
that asks for too much screen.
More sensibly, awindow manager can emulate other windowing systems. If you have several window managers present
in your system, you can switch from the Macintosh look, complete with scroll bars, to the Microsoft Windows look just by
running anew manager. Several development firms are presently working on window managers that emulate the OS/2 Presentation Manager.
Xlib, X Toolkits, and X Protocol
A programmer wishing to write applications that run under X
Window must perform all windowing and drawing by using
continued
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Xlib contains more than 200 procedures, many of which resemble those found in any graphics library. For example, the
drawing primitives include XDrawPoint, XDrawRectangle,
XFillRectangle, and XDrawArc.
Xlib supports clipping, stippling, and tiling operations as
well as the manipulation of raw bit maps. It supplies other procedures to create and configure windows (XCreateWindow,
XResizeWindow, XDestroyWindow), and still others concerned with events, queries, font manipulation, keyboard,
pointer, and color control.
Opening an X Window application involves eight steps in
sequence:
1. Open aconnection to the server with XOpenDisplay.
2. Create atop-level window with XCreateWindow.
3. Set standard properties for the top-level window, including
hints for the window manager.
4. Create window resources such as graphics contexts.
5. Create any other windows needed.
6. Select the desired events for these windows.
7. Map the windows.
8. Enter the event loop.
The " graphics context" referred to in step 4is adata structure that contains information about adrawing: the foreground
and background colors, line width, and clipping region. Mapping is an initialization process that makes awindow viewable.
The C source code in listing 1shows how this initial sequence
looks for asimple application that prints the traditional " first"
program of any language, " Hello World."
Closing an application properly involves killing all windows,
freeing all resources, and then calling XCloseWindow. Should
you fail to do this and merely exit, the server will eventually
notice and close the windows down itself, since it is responsible
for maintaining the client connection.
If you have linked your application to the required Xlib routines, at run time X Window will generate the equivalent X
Protocol requests to send to the X server. These requests correcontinued

Listing 1: An X Window program for awindow that displays Hello, World. If you press amouse button, it responds Hi!.
/***********

X include

files **********/

#include < X11/Xlib.h>
#include < X11/Xutil.h>
/*********** declarations ************/
char hello[] = (" Hello,

World.");

char hi[] = (" Hi!");
/************
main(argc,
int

ma

in

argv)

argc;

char * argv[];
Display * mydisplay;
Window mywindow;
GC mygc;
XEvent myevent;
KeySym mykey;
XSizeHints myhint;
int

i,

done;

char text[10];
/*

initialization */

mydisplay = XOpenDisplay("");
myhint.x = 200;
myhint.y =

200;

myhint.width =
myhint.height =

350;
250;

myhint.flags = PPosition I PSize;
mywindow = XCreateSimpleWindow(mydisplay,

DefaultRootWindow(mydisplay),

myhint.x, myhint.y, myhint.width, myhint.height, 5, 0, 1);
XSetStandardProperties(mydisplay, mywindow, hello, hello, None, argv,
mygc =

argc, & myhint);
XCreateGC(mydisplay,

XSelectInput(mydisplay,
XMapWindow(mydisplay,
/*

mywindow,

mywindow,

0,

0);

ButtonPressMaskIKeyPressMaskIExposureMask);

mywindow);

main event- reading loop */

done = 0;
while(

done ==

0)

XNextEvent(myd,splay, & myevent);
switch(myevent.type);
case Expose: /*

repaint

window on expose events */

if(myevent.xexpose.count ==

0)

XDrawImageString( mydisplay, mywindow, mygc,
50, 50, hello, strlen(hello) );
break;
case MappingNotify: /* process

keyboard mapping changes */

XRefreshKeyboardMapping(&myevent);
break;
case ButtonPress:
XDrawImageString(mydisplay,
myevent.xbutton.x,
hi,

mywindow,

mygc,

myevent.xbutton.y,

strlen(hi) );

break;
case KeyPress:
I = XLookupString(&myevent,
if(

i==1 &&

text,

10, & mykey,

0);

text[0] == ' g')

done =

1;

break;
) /*
/*

switch ( myevent.type) */

while ( done ==

/* Termination */
XUnmapWindow(mydisplay,

0) */

mywindow);

XFreeGC(mydisplay, mygc);
XDestroyWindow(mydisplay,

mywindow);

XCloseDisplay(mydisplay);
exit ( 1)
1
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are sets of prefabricated routines, built out of Xlib functions,
that allow rapid program development. Several toolkits already
exist in the public domain. One, called Xtk, is supplied on the
X Window tape. Xtk lets you quickly prototype user interfaces
IXI Ltd.
by bolting together ready-made components.
62-74 Burleigh St.
There is a well-defined style for writing X Toolkits, set
Cambridge CBI 10J, U.K.
down in the Standard Supplement of the X Window System
Manual Set. The style is amodel of good modern software enMIT Software Distribution Center
gineering practice, being object-oriented in a very strong
MIT E32-300
sense.
77 Massachusetts Ave.
The basic data type is astructure called awidget (
which, in
Cambridge, MA 02139
Smalltalk parlance, would correspond to an object) that holds
information about the state of graphical objects. Widgets belong to classes, with afull inheritance mechanism. Applications are built out of instances of widget classes.
spond quite closely with the Xlib routines that generate them
Widgets are active entities; awidget can take input from the
(though there are fewer of them, since many routines generate
user and alter its display appearance by using procedures comthe same request). For example, the XDrawRectangle routine
mon to its class. Pop-up widgets are for representing dialog
generates aPolyRectangle request, and XCreateWindow generboxes and other interactive components.
ates aCreateWindow request. X Protocol requests are variableToolkits are written in plain, ordinary C. The object-orilength data packets that begin with an 8-bit op code that identiented structure of the widget is implemented solely by careful
fies the type of request, followed by a 16-bit field specifying
design of the data structure and meticulous naming convenlength, and one or more bytes of additional data (see figure 3).
tions. This demonstrates that object-oriented programming can
The added data might be numeric parameters and coordinates,
be as much aframe of mind as aproperty of the language. The
text strings to write, or raw bit-map data in scan line order.
only drawback to the scheme is that the manual reads like a
Requests that are queries (e.g., QueryPointer, which asks
sequel to Through the Looking Glass. You may have to save a
for the current location of the mouse pointer) return a32-byte
child from acascade of widgets. Even pickled widgets make an
reply packet back to the client. All the requests sent during a appearance.
particular connection are sequentially numbered so replies can
be linked to the request with which they belong. Because netCompetitive and Complementary Standards
work communication is such aslow process, X Window proAnyone who uses BIX regularly must surely, at some time,
grammers try to minimize the number of these "round trips"
have bemoaned the fact that you can't send graphics in your
(i.e., replies from the server to the client). Most requests do not
messages. As communications become more sophisticated with
require areply and receive one only if they terminate with an
the eventual introduction of public ISDNs, protocols for senderror. Events are transmitted back to the client as 32-byte packing graphics material over anetwork will take on great imporets that contain an 8-bit code specifying the type of event.
tance. With X Window, it looks as if, for once, we have a
Above the level of Xlib lies the realm of X Toolkits. These
chance of achieving astandard quite early in the cycle, rather
than after the customary bloody war of attrition between competing proprietary systems.
(a) Generic Request Packet
The main competition to X Window appears to be Adobe's
Display PostScript; but, in fact, the two systems are not excluOpcode Data byte
Request length
More data types ...
sive and might even complement each other. It's possible to
write X servers that generate PostScript output to drive Post1byte
1byte
2bytes
Script devices, and it's equally possible to write interpreters
«
4 byte header
that translate PostScript output into X Protocol requests so that
Note: Request length is measured in 4.byte units and includes the header
X Window and PostScript clients can address the same server.
Because PostScript offers far more powerful typographical
(b) PolyLine Request
functions than does X Window, the two could prove to be
synergistic.
cmode I 3 + n
65
Drawable
GC List of npoints . . .
Sun, whose NeWS windowing system is based on Display
1
1
2
4
4
4n bytes
PostScript, has indicated its intention to build in X Window
support. Microsoft has also put out feelers about apossible X
-4E-Header
Window implementation of the Presentation Manager.
As for the future of the X Window System itself, the X ConNotes:
Opcode 65 - PolyLine.
sortium has agreed to freeze the core specification at the X11
"Dmode" is the coordinate mode; 0 relative to origin
level for at least 3years. This will allow software developers to
1 relative to last position
"Drawable" is apointer to awindow or pis map (i.e., multiplane bit map).
work unhindered by upgrades. The principal development ac"GC" is apointer to agraphics context.
tivity until then will be bug fixing, internationalization, an
ANSI standard, extensions such as three-dimensional graphics
support to the PHIGS standard, and inclusion of live video in X
Figure 3: X Protocol request packets contain a4-byte header
Windows.•
and as many additional bytes as needed to communicate the
request. The PolyLine request contains the information to
Dick Pountain is a BYTE contributing editor, a technical audraw aseries of lines with agiven line style and thickness
thor, and asoftware consultant living in London, England. You
within the graphics context.
can contact him on BIX as "dickp."
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Make Any Computer Do Exactly What You Want With McGraw-Hill's

Contemporary
Programming al,'
Software I
9sign
Series

Make no mistake. Almost all books and courses on "programming"
teach you only the final 5% of the total programming process—
namely, how to code in aspecific language. .. information of little
value if you don't know how to reach the point in the programming
process when you are ready to code.
With the Series, however, you'll learn to create your own programs from scratch, even modify off-the-shelf programs. You'll
learn enough BASIC and machine language to get you started
on the remaining 5% of the programming process.
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rom Writing Your Own Programs to Modifying
xisting Software, Here's the New, Easy, and Low
ost Way to Unlock the Secrets of Your Computer
Whether you use computers for business, for personal
pplications, or for fun, off-the- shelf programs will never
oeverything you want them to do for you. That's
ecause they were written by programmers to
ttisfy what they perceived as the needs of the
40uSCASCAd
reatest number of potential users—often missing
InYtn
mme or many of your specific needs.
That's why McGraw-Hill's new Contemporary
rogramming and Software Design Series
!aches you how to create your own software
. . either from scratch or by making key
lodifications to existing programs.

Bud9ct ?taw
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Or
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There is nothing magical about it. You learn
le process of building acomputer program
ep-by-step with McGraw-Hill Concept Modules sent to you one
tatime, once amonth. Each of the ten modules in the Series
Ikes you through an important step in the development of the
Tucture and detailed logic of aprogram, including testing,
ebugging, and documentation.

Build Your Own Personal Software Library

The sample programs you work with throughout the
Series are excellent learning tools. But they're more than
that. By combining the sample programs onto one master
disk, you'll have the start of your own personal software
library. In addition to the programs you've written and
modified throughout the Series, you'll also receive dozens
of the most popular public domain and user-supported
programs, such as data base manager, word
processor, calendar generator, appointments
in-terewl.
reminder and much, much more.

LoceL

15-Day No-Risk Trial
To order your first module without risk, send
the postage-paid card today. Examine the first
module for 15 days and see how the Series will
help you
make your
computer
do exactly
what you
want it
to do!

Inique Interactive Hands-On Instruction
Each module includes an easy-to-understand guide PLUS a
'A" floppy disk containing typical programs and interactive instruction that you
in run on IBM PCs, PC compatibles and Commodore 64 and 128 computers for
ands-on experience.

•
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In the first Module, for example, when your sample program (Declining
Merest Loans) appears on your screen, you'll find errors on certain program
nes. You'll also see that the program is only three-quarters completed.
Now comes the fun part. You'll discover
how this program is built, and in the process
you'll learn how to identify and correct errors.
And by the end of Module 1, you'll actually
have completed this program yourself.
But there's more. Special graphics on
your screen work in conjunction with the
accompanying guide to amplify, illustrate,
and deepen your understanding of software
design principles.
be Crucial 95%—Learn the Foundation of Computer Programming
While the Series includes interactive disks that run on specific computers, everyling you learn you can apply to any language or machine. Why is this possible?
ecause McGraw-Hill knows programming is far more than coding aprogram into
le computer using aspecific language. In the real world of computers, 95% of the
rogramming process is carried out using design techniques that are independent
fspecific language or machine. It is this crucial 95% that you thoroughly underLand and master in the Series.

11111111111111111
If someone has beaten you to the card, write to us for ordering information about the Contemporary Programming and
Software Design Series.

r4

C.11.

McGraw-Hill
Continuing Education Center
3939 Wisconsin Avenue
Washington, DC 20016
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Brett Glass

THE TOKEN RING
Our newest column
takes ahard look
at the nuts and bolts
of current technology

Editor's note: In this issue, we inaugurate anew column by Brett Glass, ahardware
designer, programmer, and author with some impressive credentials. Brett was one of
the architects of Texas Instruments' TMS380 chip set (which implements the IEEE
802.5 Token Ring local-area network) and coauthored Living Videotext 'sThinkTank
2.0. He founded BADGE, the Bay Area Amiga Developers' Groupe, and is an
instigator of the Hackers' Conference, an annual get-together for the pioneers of the
microcomputer revolution. Brett holds aBSEE from the Case Institute of Technology
and an MSEEfrom Stanford University. In Under the Hood, Brett will present in-depth
analyses of significant new technology, as well as provide technical background for
understanding the material that appears elsewhere in BYTE. We feel fortunate to have
a writer of Brett 'scaliber on-board, and we welcome your response to this new
column. If you'd like to contact him personally, see the note at the end of the column.
—KS
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total effect resembles an endless, circular version of the party game Telephone,
in which players occasionally add their
own information to the circle. This is the
ring part of the Token Ring.
But what is atoken, and what role does
it play in making the network function?
Well, as mentioned above, each node on
the ring can either transmit its own data
or retransmit the data it receives from its
NAUN. As you might expect, however, it
can't do both at the same time. Thus, if
two nodes on the ring try to transmit simultaneously, it's probable that one will
"swallow" the other's data and keep it
from propagating to the entire ring. To
avoid this, the nodes take turns transmitting, keeping track of whose turn it is to
talk by passing around an electronic "baton" called atoken.
A token is ashort (24-bit) message that
says to the node that receives it, "It's
your turn to send data if you want to."
When anode that wants to transmit receives atoken (see figure la), it changes
the token into aframe, appending its address, the recipient's address, and the
data (see figure lb). The transmitting
node is said to be in possession of the
token. No other node can talk; each must
obediently retransmit the data as it sees
it. When the frame reaches its destination node, it is passed on (see figure lc),
with status bits within the frame changed
to indicate that it was received. The
frame continues moving along the ring

he IBM Token Ring has captured more than 50 percent of
the microcomputer local-areanetwork market and more than
20 percent of all LAN applications
worldwide. This specification (also
known as the ANSI/IEEE 802.5 standard) got a late start relative to other
LAN standards. IBM released it in late
1985, years after Ethernet and ARCnet.
Why has the Token Ring become so popular so quickly? And what's really going
on under the hood? In this article, I'll tell
the " inside story" of the Token Ring and
show why it's likely to be the dominant
LAN standard by the end of this decade.
Token Ring Fundamentals
Before I go any further, it's vital to
understand where the term Token Ring
comes from. The nodes in aToken Ring,
which can be microcomputers, minicomputers, mainframes, or other types of
computer equipment, are electrically
connected to one another in a " ring"
configuration, as shown in figure 1.
Each node receives information from
one of its neighbors (its nearest active upstream neighbor, or NAUN for short)
and transmits it to the node immediately
downstream. Unless anode is transmitting its own data, it passes on whatever
information it receives from its NAUN
verbatim. Thus, any node can transmit
information to any other node by sending
it through some or all of the others. The

until it arrives back at the sender.
Now, it isn't very useful for the frame
to go around the ring more than once: On
its initial circuit, it has already visited
every node on the ring. Therefore, the
sending node doesn't retransmit its own
data. Instead, on recognizing its own
frame, it " strips" the frame from the
ring and passes a token to its nearest
downstream neighbor (see figure 1d).
The cycle repeats, with each node getting achance to speak in turn.
This explanation is abit simplistic (it
doesn't include the notion of priority, for
instance), but it covers the basics of the
Token Ring architecture. The true brilliance of the Token Ring design lies in
the subtleties added by IBM's scientists
in Zurich and engineers from both IBM
and Texas Instruments.
The Token Ring has the ability to prioritize access to the ring, "heal" after a
cable breaks, disconnect malfunctioning
nodes, and identify the locations of noisy
connections within the network—capabilities absent from most other popular
network standards. In the sections that
follow, I'll explore some of these features in greater depth.
The Physical Layer:
Logical Ring, Physical Star
I'll start my tour of the Token Ring with
the lowest layer of the Open Systems Interconnection reference model: the physcontinued
JANUARY 1989 • BYTE
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ical layer. The first thing you'll notice if
you look at the hardware of a typical
Token Ring is that it doesn't look like a
ring at all; rather, it resembles astar (see
figure 2). Each network node uses asingle two-pair cable to connect to adevice
called a wiring concentrator, or, in
Token Ring parlance, amedium access
unit (MAU). One pair is for receiving
data, the other for sending data.
The star-shaped wiring topology has
two advantages. First, only one cable is
needed from each station on the network
to a single, centralized location. (Telephone systems are wired the same way.
In fact, IBM suggests that the same conduits and wiring closets be used for
both.) This design requires more cable
than if you were to simply connect
successive nodes, but it makes it much
easier to add new nodes and remove old
ones.

The second advantage is that it's easy
to bypass an inactive or malfunctioning
node at the MAU by connecting its upstream node directly to its downstream
neighbor (see figure 3). When you turn a
workstation off or when anode leaves the
ring because of amalfunction, current
ceases to flow in the " phantom circuit"
(see figure 4) associated with that node.
A relay opens in the MAU, and the ring
reconfigures itself without the inactive
machine.
If only one MAU is in the network, the
MAU configures all the stations attached
to it into aring. If there is more than one
MAU, each links its stations into asingle
ring that runs through all the MAUs.
Each node attaches to the MAU via a
special four-conductor connector. The
connector is hermaphroditic; that is, it
can mate with identical connectors.
When aconnector is unplugged, short-

ing bars inside join the send circuit to the
receive circuit, allowing the attached device to perform loopback tests on itself
and the cable.
The connections between anode and
the remainder of the Token Ring are
transformer-coupled. This limits common-mode voltages and breaks ground
loops that could cause harmful interference on the ring.
Longer Distances
In abus-based network, like ARCnet and
Ethernet, each network node must be
able to be heard by all the others, thereby
limiting the total size of the network to
the distance that asingle adapter's signal
can reach. But since each node on the
Token Ring needs to send asignal only as
far as the next node, aToken Ring can be
much larger. A Token Ring node can be
continued

Figure 1: Afunctional overview of the Token Ring. (
a) The sending station waits for atoken; (
b) the sending station makes the
token aframe by adding addresses and data; (c) the receiving station copies data and sets the "copied bit"; and (
d) the sending
station removes the data and generates anew token. (Figure courtesy of IBM Corp.)
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Figure 2: At the lowest level,
the physical layer, aToken Ring
looks like astar (hence the term "starwired ring topology") in which each
node is connected to awiring
concentrator, the medium access unit.

Figure 3: Signal flow in the medium
access unit. Note that any or all nodes in
the star- wired ring can be bypassed if
necessary.
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Figure 4: The "phantom circuit" is
essential to ring maintenance. If anode
is on adamaged section of the ring or
if requested by the local-area-network
management program, anode removes
itselffrom the ring by removing its
voltage from the circuit (deactivating
the phantom circuit). The presence of
too much or too little current in the
phantom circuit indicates awiring
problem. (Figure courtesy of Texas
Instruments.)
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Encoding
T

he Token Ring uses differential
Manchester encoding to transmit
bits on the ring. Manchester encoding
schemes are " self-clocking"—they attempt to guarantee enough up-anddown transitions in the incoming signal
so that it's easy to predict when the next
transition is going to occur.
Manchester and differential Manchester encoding require that there be a
transition in the middle of each bit. In
Manchester encoding (see figure A),
the direction of the midbit transition determines whether the bit was a0 (highto- low transition) or a 1 (low-to-high
transition).
In differential Manchester encoding
(see figure B), the bit is a0 if atransition occurs at the beginning of the bit
time and a 1if there is no transition at
the beginning. Differential Manchester
encoding was chosen for the Token
Ring because it is polarity-independent,
making the Token Ring easier to wire.
The transmit and receive pairs and the
transformers that drive them can be
connected without keeping track of
"positive" and " negative" leads.
The Token Ring also uses Manchester code violations—occasional bits
without transitions in the middle— to
make delimiters completely unambiguous (see figure C). Besides 0and 1, the
Token Ring standard defines two " nondata" bits: J, a 1bit without the middle
transition, and K, a 0 bit without the
middle transition.
When it's not sending data, a node
"idles"—usually by transmitting 0bits
continuously. This provides the downstream node with a large number of
transitions with which it can synchronize its clocking circuits. In no case
should astation ever transmit more than
5consecutive half-bits without atransition. If anode does not see atransition
on its input after 5 half-bit times, a
"BURSTS Error" has taken place. The

up to 300 meters away from its MAU,
while an Ethernet (without repeaters)
can span 500 meters maximum.
The MAC Sublayer
Let's examine the signals the Token
Ring's physical medium carries and the
techniques used to arbitrate access to the
ring: the media access (MAC) sublayer.
Data is transmitted on the ring using
differential Manchester encoding ( see
366
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Figure A: Manchester encoding.

Figure B: Differential Manchester encoding.

Figure C: Manchester code violations.

JKOJKOO

JK1JKlIE

Start delimiter
(SDEL)

End delimiter
(EDEL)

Figure D: The abort delimiter consists of astart delimiter and an end delimiter
together.

node assumes that aserious ring problem has occurred and attempts to reestablish contact with its neighbors.
When the ring is idle, the stations on
the ring continuously relay a token. A
token consists of 3bytes: astart delimiter, an access control field, and an end

the text box " Encoding" above), typically at 4 megabits per second (IEEE will
release a 16-Mbps Token Ring standard
soon). When the ring is idle, the stations
on the ring continuously relay a token
(sometimes called a " free token") to one
another.
When a node that wishes to transmit
receives atoken, it examines the priority
bits to make sure its message has apriority at least as large as that of the token. If

delimiter (see figure D). The most-significant bit of each byte is transmitted
first; this is the reverse of Ethernet, RS232C, and most other serial communications standards. The start delimiter
and end delimiter contain Manchester
code violations (Js and Ks); this guaran-

it does, it converts the token into aframe.
Occasionally, a node will " decide" to
abort atransmission in the middle. To do
so, it sends an abort delimiter sequence,
which consists of the start delimiter and
the end delimiter together.
Addressing on the Token Ring
The IEEE 802.5 specification allows address sizes on the Token Ring. Besides a
6-byte address (the same length as in
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ppp —

JKOJKOO

PPPTMRRR

Start delimiter
(SDEL)

Access-control
field (AC)

cance. It's possible to earmark frames
for a server, a group of nodes, or all
nodes (abroadcast address).
Functional addressing is a powerful
feature built into every Token Ring
adapter. By sending a frame to a functional address, a node can use network
services—like a parameter server, an
error monitor, or a network manager—
without knowing the address of the nodes
that provide those services to the ring.

JK1JK1IE
End delimiter
(E DEL)

Priority bits. Identify the minimum priority level for amessage
to use the token.
Token bit. Identifies the data as atoken rather than aframe.
Monitor bit. Identifies the token as a " priority token."
Reservation bits. Normally used only in frames.

T —
M —
RRR —

The end delimiter has two fields:
I —

The Intermediate Frame Bit. Indicates that the frame is part of a
sequence. (Not used in most implementations.)

E —

The Error Detected Indicator (EDI). Set if an error is detected. Any node
on the ring that finds an error can set the indicator.

Figure E: Token format.

SDEL AC

FC

Length
(bytes)
SDEL—
AC —
FC —
DEST ADDR —
SRC ADDR —
INFO —
FCS —
EDEL —
FS —

DEST ADDR

SRC ADDR

6

6

INFO

FCS

Varies

4

EDEL

F

Start delimiter. Same as in the token.
Access-control field.
Frame-control field.
Destination address field.
Source address field.
The data in the frame, possibly preceded by routing instructions.
Frame check sequence. A32-bit cyclic redundancy
code for the FC, DEST ADDR, SRC ADDR, and INFO.
End delimiter. Same as in the token.
Frame status. Result of frame's trip around the ring.

Figure F: Frame format.
tees that they will not be mistaken for
ordinary data bytes.
When anode that wants to transmit
receives atoken, it changes the token
into aframe, appending its address, the
recipient's address, and the data (see
figure E). The frame also contains a

other IEEE standards), " short" 2-byte
addresses are available for small networks.
The source address and destination address fields of aframe can do more than
identify asingle sender and recipient for
the frame. The most significant bit of a
source address is the routing information
indicator, used when two or more rings
are interconnected by nodes called
bridges. When this bit is a1, it indicates

frame-control field, acyclic redundancy code, and astatus byte.
In the event that anode needs to abort
atransmission in the middle, it sends an
abort delimiter sequence, which consists of the start delimiter and the end
delimiter together (see figure F).

that the frame will specify not only the
address of the destination node, but also
a route to it—possibly spanning several
rings. This technique is called source
routing. Because the route is already
worked out, the job of abridge is simple.
All it needs to do is follow the sender's
routing instructions, which are tacked
onto the beginning of the INFO field.
Destination addresses also have bits
and bit patterns with special signifi-

The Active Monitor
So far, most of the features I've looked at
assume that the ring is up and running
properly. But what if something goes
wrong? When you first bring the ring up,
or when any malfunction requires reconfiguration, the nodes on the ring test
their equipment and send signals to one
another to identify their NAUNs.
The nodes select one node (normally
the active node with the numerically
largest address) as the active monitor.
This node is designated to perform special " watchdog" functions. The process
by which neighbors are identified and the
active monitor is chosen is called "beaconing." Once the active monitor has
been chosen, it clears the ring and issues
atoken to restart normal ring operation.
The most basic function of the active
monitor is to provide a clocking signal
for the Token Ring. All other stations on
the ring " listen" to this signal and synchronize with it. (The active monitor
uses its own crystal to clock the data it
transmits.)
The active monitor's next responsibility is to ensure that atoken is circulating
on the ring. First, the active monitor has
to make sure that the token " fits" on the
ring by introducing a24-bit shift register
into the ring. (Each node is designed to
incur aminimal delay, typically Ito 2bit
times. The wiring of the ring may not
have 24 bits of delay all by itself. If the
signal travels on the ring at two-thirds
the speed of light, the ring needs to be 2h
X 3x 10 6 meters/second x 24 bits /
[4 x 10 6 bits/second] long, or at least
1200 meters long, for the wiring to delay
the signal 24 bit times.)
The active monitor also watches for
"lost tokens." If it does not see aframe
or atoken go by within any 10-millisecond period, it clears the ring and starts a
new token circulating. These actions
keep the token from being irretrievably
lost if astation fails to retransmit it.
The active monitor checks for frames
and priority tokens (tokens with apriority greater than 0) that circulate around
the ring more than once. It does this by
continued
JANUARY 1989 • BYTE

367

HANDS

ON

UNDER THE HOOD

checking the setting of the monitor bit in
the access control (AC) field of each
token or frame it sees. If the active monitor receives a priority token or frame
with the monitor bit cleared, it sets the bit
as it passes on the information. If the
token or frame returns when it should
not, the active monitor will discover that
the monitor bit is already set to 1, and it
will immediately purge the ring of data
and restart the token-passing process.
Finally, the active monitor must " re-

assure" the other stations on the ring that
it is present and working. To do this, it
broadcasts an active- monitor-present
frame to the rest of the ring. If an AMP
frame fails to circulate every so often,
another station (the standby monitor)
takes over the active monitor's job.
A Matter of Priority
On most other LANs, all nodes compete
on an equal basis for use of the physical
medium. For instance, there's no way

KILL 8051 **BUGS FAST. *
, MIES

..121:
.1Z2:
.$23:
.124:
.825:
.126:
.127:
.128:
.829:
.138:
.131:

-ore Min nisc

MN Breakpoint registers
H— ea
illSx Breakpoint in Co Slam node L ee
In Break on Trace trig
_ee
UR breakpoint Mode Register
counter - first;
SL
Set Line lrealloints
valve &OE:
SO Set Line treakftints KCC
last_value • 8;
88 beak on internal bit
volta -read_bit(P3_2_bit);
IWI Prt.11. on 11
if (( value •• 1) ( last_value Clb Clear breakpoints
if (
counter = 1660)
III
Internal Breen on pattern
counter • 6;
BIC freak on Internal Contents
else
coulter.•;
last_value • value;
/- not restart process ./

Pi_J»

I
'i—

•sys connand
System-COMMAND

et Breakpoints on all writes to specified byte address

CALL TODAY
FOR YOUR FREE
VIDEO AND

Nohau's EMUL51-PC
emulator and trace board
make asophisticated bughunting pair for your
8031/8051 projects. Plug
the EMUL51-PC into your
PC, XT, AT or compatible and find bugs that
other emulators can't.
Our powerful software
makes it asnap to use.

•Source Level Debugging for PL/M-51 and C-51
▪48 bits wide 16K deep
trace buffer
•20 MHz real-time
emulation
•Complete 8051 Family
support including
proliferation chips
•Available in either
"Plug-in" or " Box"
configurations

SOFTWARE DEMO.
(408)866-1820
N'ORLDWIDE CALL:
Austria
02 22 38 76 38-0
Australia
02 654 1873
Benelux + 31-1858-16133
Denmark
02 65 81 11
France
01 69 412 801
Great Britain
01 464 2586
Israel
03 499034
Korea
04 784 7841
Portugal
01 83 56 70
Scandinavia
+46 40 922425
Spain
03 217 2340
Switzerland
01 740 41 05
West Germany 08 13116 87

noHau
The EMUL5I PC comes with a 5-it cable, software and Iyear hardware warranty withfree software updates Puce board op
. time
368

BYTE • JANUARY 1989

51 E. Campbell Ave.
Campbell CA 95008
(408) 866-1820
Circle 196 on Reader Service Card

for an Ethernet station to say, " Ihave a
very important message to send; please
let me go next!" As an Ethernet gets
crowded with traffic, it becomes likely
that collisions, or just bad luck, will
cause adelay of high-priority messages.
We say that networks like the Ethernet
are not " deterministic"—there's no
upper bound on the amount of time it will
take anode to gain access. In some situations, like sensitive control applications,
the delays can be disastrous.
Some networks are deterministic but
lack priority structures. ARCnet, which
is atoken-passing bus network, guarantees that each node can talk in turn, but
the turns are always distributed evenly.
There's no provision for getting an urgent message to its destination faster.
The Token Ring, however, has a
unique scheme that provides for multiple
priority levels and egalitarian, roundrobin access on each level. The key to
this scheme is the AC field present in
each token or frame, which carries priority information and accepts " reservations" for the next use of the token.
After a station transmits a frame, it
examines the AC field when the frame
returns. If the reservation bits of the AC
field contain anumber greater than the
priority level on which the station is currently transmitting, it means that one or
more nodes wish to transmit at the higher
priority as soon as possible. The sender
emits a token with the higher priority.
Since astation can use only atoken that
has apriority less than or equal to the priority of the frame that it wants to transmit, the token travels the ring until it
reaches the station that urgently needs it.
Figure 5 shows an example of the
Token Ring's reservation system at
work. In the simple three- node ring
shown, with nodes at 5, 7, and 12
o'clock, station 5is transmitting. Station
7would normally use the token next, followed by station 12. But since station 12
has an urgent message to transmit, it
changes the reservation field at the beginning of station 5's frame. Station 5
honors the reservation, emitting apriority token that station 7cannot use.
Once station 12 is through transmitting and the frame has completed its circle, station 12 strips its frame from the
ring and passes the priority token onward. The priority token completes its
loop (being used in turn by any other
nodes having urgent messages) until it returns back to station 5 (which originated
the priority token). Station 5 then demotes the token to alower priority and
gives station 7its turn.
continued
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ering it again, a recirculating priority
token indicates that anode has malfunctioned.
This scenario demonstrates only two
levels of nested priority, not the most
complicated (seven-level) case. But no
matter how deeply priorities are nested,
the result is the same: Round-robin order
is maintained on each level, and the next
node to transmit is always the one with
the highest priority. These orderly and
evenhanded procedures for selecting the
next node to transmit pay off especially
well under heavy loads. When many
nodes contend for use of the network, a
4-Mbps Token Ring can perform nearly
as well as a 10-Mbps Ethernet, while a
16-Mbps Token Ring can provide more
than double the throughput.
I've already discussed one way in
which faulty equipment can be removed
from the Token Ring: the phantom cir-

The Token Ring priority system has
some especially nice properties. First,
the priority of the token is always restored by the same node that raised it.
Thus, arequest for ahigh-priority token
does not destroy the round-robin scheme
on alower level.
Second, it can recursively nest on all
eight possible priority levels. Suppose,
for instance, that station 5, from the previous example, had placed areservation
for priority level 6while station 12 was
transmitting (see figure 6). Station 12
would elevate the priority of the token exactly as station 5did and allow it to circulate. Station 12 would then restore the
priority to 3. Station 5, in turn, would restore the priority of the token to 0again.
You can now see why the active monitor watches for recirculating priority tokens. Since each station that raises the
priority of atoken is responsible for low-

(a)

Wants to transmit
at priority 3

Wants to

(b)

Transmitting
at priority 0

transmit at
priority 0

cuit. Nodes that don't pass a thorough
self test verifying that they can communicate properly with the rest of the ring
remove themselves from the network. A
more subtle feature, however, is the
Token Ring's ability to localize intermittent faults and noisy links.
As you may recall, each node examines every token or frame it sees and sets
the error-detected indicator if it detects
any errors. The error-tracking process
does not stop there. Each node maintains
an internal count of how many times it
set the EDI. Network management software can access this counter. If there is
an intermittent or noisy path in aToken
Ring network, the system can always
track it down to aspecific stretch of cable
(a " failure domain") by determining
which node is just downstream.
In certain cases, it's also possible to

Wants to transmit
at priority 3;
reserves token

continued

P=0 T=0 M=1 R=3

Wants to
transmit at
priority 0

Access
control
field
P=0 T=0 M=0

R=0

End
of station
5's frame

(c)
Wants to
transmit at
priority 0;
will not use
priority
3token

(d)

P=3 T=1 M=0 R=0

End
of station
12's frame

AC
P=3 T=1 M=0 R=0

Wants to
transmit at
priority 0

AC

000

o

000

P=0 T=0 M=0 R=0

Figure 5: Placing areservation. (
a) Station 5is transmitting aframe to station 7on the ring. Normally, station 7would be the
next node to get the token, even though station 12 had ahigher-priority frame to transmit. (
b) Station 12 sees that the reservation
field of the frame is less than 3and places a3there. The frame continues back to station 5, which absorbs the frame and emits a
token. (c) The token emitted by station 5had priority 3, so station 7does not use it. The token continues on to station 12, which
uses the token to transmit aframe. (
d) When station 12 has finished transmitting, it releases atoken, still at priority level 3. (e)
Station 5receives atoken at priority level 3and "remembers" that it was the one to raise the priority of the token. It therefore
restores the priority to 0so that station 7will have achance to transmit.
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Figure 6: If, in figure 5, station 5had
placed areservation for priority level 6
while station 12 was transmitting,
station 12 would elevate the priority of
the token, allow it to circulate, then
restore the priority to 3. Station 5, in
turn, would restore the priority of the
token to 0again.

Figure 7: The Token Ring can
reconfigure itself to bypass shorts or
breaks in acable. In this diagram, the
ring continues to function despite a
cable break between MAU 3and
MAU 4.

Figure 8: A Token Ring bridge, anode
that is on two rings at the same time and
can pass frames from one ring to the
other. (Figure courtesy of IBM Corp.)
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VAX Power - PC Price!
If you need or are accustomed to the
throughput of a 32- bit mini, including any of
DEC's VAX series, MicroWay has great news
for you. The combination of our NDP compilers
and our mW1167 numeric coprocessor gives
VAX speed to your 386 PC! If you don't own a
386 PC, we provide a number of powerful PC
and AT upgrade paths.
MicroWay offers transputer based parallel
processing boards and languages for the PC,
AT, or 386. Each T800 RISC processor on
these boards packs the power of a 20 MHz
386/1167. A Quadputer, with four T800s,
boasts 40MIPS/6 megaflops of throughput.
Many NDP Fortran- 386 users are reporting
turnaround times that are two to six times faster
than their VAX. They are afunction of the VAX
processor being used, the speed of the 386,
the number of users served by the VAX, and
the coprocessor being used with the 386.

32- Bit Compliers and Tools
NDP Fortran-386"A and NDP C-386TM Compilers generate globally optimized, mainframe
quality code. Both run in 386 protected mode
under Phar Lap extended MS-DOS, UNIX, or
XENIX. The memory model employed uses 2
segments, each of which can be up to 4
gigabytes. They generate code for the 80287,
80387, or mW1167. Both include high speed
EGA graphics extensions written in C that perform BASIC- like screen operations.
•NDP Fortran386TM Full implementation of
FORTRAN- 77 with Berkeley 4.2, VAXNMS
and Fortran-66 extensions $595
•NDP C386TM Full implementation of AT&T's
PCC with MS and ANSI extensions $595
NDP Package Pricing:
387FastPAK: NDP Compiler, Phar Lap and
80387 Coprocessor
16 MHz: $ 1299
20 MHz: $ 1499
1167FastPAK: NDP Compiler, Phar Lap
and mW1167 Coprocessor 16 MHz: $ 1695
20 MHz: $ 2295
Phar Lap Development Tools
$495
Virtual Memory Extension $295
NDPWindowsTm— 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 PlotTM — Calcomp compatible plot package that is callable from NDP Fortran. It includes drivers for the most popular plotters and
printers and works with CGA, Hercules, EGA
and VGA
$325
NDP/FFTTm — Includes 40 fast running, hand
coded algorithms for single and double dimensioned FFTs which take advantage of the 32bit addressing of the 386 or your hard disk. Callable from NDP Fortran with mW1167 and
80387 support
$250
387FFT for 16- bit compilers $250
HALO 88 to NDP Graphics Interface — This
module enables you to call graphics routines in
HALO 88 from NDP Fortran or C
$ 100

Micro
May

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

Micro Way
80386 Support
(508) 746-7341

Our NDP compilers and NDP utilities are the
key to taking advantage of the two to five- fold
increase in speed that the mW1167 provides.
The compilers generate mainframe style code,
while our utilities simplify ports from either the
PC or the mainframe world. A new utility
enables our NDP compilers to call HALO 88.
If you are curious about the benefits of the
NDP/mW1167 approach, consider the following ( price estimates are for complete systems):
Coprocessor
80287-10
80387-20
mW1167-20

Speed ( Flops)

Price

80,000
440,000
2,100,000

$3,000
$5,000
$6,000

When driven by a 32- bit compiler, the
mW1167 approaches the speed of a $600,000
VAX 8650! In fact, many of our users have
reported increases in turnaround of 2to 4times
that of their VAX! Call us for complete details

Compaq 386/20/25 Add-Ons

2

Parallel Processing
Monoputer 2Tm
The world's most popular PC transputer
development product now extends the memory
available for developing transputer applications from 2to 16 megabytes. The board now
features a DMA bus interface for fast I/O.
Monoputer 2, an ideal platform for porting
mainframe Fortran or C code, provides the
speed of a386/20 for 20% of the cost!
Monoputer 2with T414 ( 0MB)
$995
Monoputer 2with T800 ( 0MB) . . $1495
OuadputernA
This board for the XT, AT, or 386 can be purchased with 2, 3or 4transputers and 1, 4or 8
megabytes of memory per transputer. Two or
more Quadputers can be linked together to
build networks with mainframe power which
use up to 100 or more transputers. One
customer's application has gone from 8 hours
on amainframe to 16 minutes on asystem containing five Quadputers
from $ 3495
Transputer Compilers and Applications
MicroWay offers Parallel languages for the
Monoputer and Quadputer.
Logical Systems Parallel C
$595
MicroWay Occam2
$495
3L Parallel C
$895
3L Parallel Fortran
$895
MicroWay Prolog Interpreter
$750
Microfield - Finite element analysis. $ 1600
ParaSoft: Parallel Environment . . . $300
Performance Monitor . . . $200
C Source Level Debugger $300
T800/NAG T" (
See NDP/NAG)
$2750
387BASICTm -- Our 16- bit MS compatible
compiler introduces numeric register variables
to produce the fastest running 80x87 code on
the market
$ 249

RAMpakTm - One megabyte 32- bit memory
module fits in Compaq memory slot . CALL
mW1167n" is built at MicroWay using Weitek
components and includes an 80387 socket.
mW1167-16
$995
mW1167-20
$1595
mW1167 Microchannel-16
$1295
mW1167 Microchanne1-20
$1595
Weitek 3167-25
$2495
80387-20
$595
80387-25
$695

Numeric Coprocessors
8087
$99
8087-2
$145
80287-8
$239
80287-10
$279
80387-16
$425
80387-16SX
$450
80387-20
$595
80387-25
$ 695
287Turbo-12 (
for AT compatibles) . $ 450
256K 100ns DRAM
$13
256K SIMMS
$ 119
1MB SIMMS
$450
(All of our Intel coprocessors include 87Test.)

Intelligent Serial Controllers
MicroWay's AT4Tm, ATEIT", and AT16Tm, the
fastest intelligent serial controllers, run in AT,
80386 and PS/2 PCs. They come with drivers
for UNIX, XENIX, and PC MOS.
AT4 ... $795
AT8 ... $995
AT16
$1295

32- Bit Applications
PSTAT-386 — Popular mainframe statistics
package. The full version was ported ... $ 1495
NDP/NAGTM — Features a library of 268 engineering and scientific numerical algorithms.
Callable from NDP or 3L Fortran
$895

12 MHz PC Accelerators
FastCACHE-286 12 MHz
SuperCACHE-286 12 MHz
FastCACHE-286 9 MHz

$299
$399
$199

World Leader in PC Numerics
P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341
32 High St, Kingston- Upon- Thames, U.K., 01-541-5466
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428
JANUARY 1989 • BYTE

373

HANDS

ON

UNDER THE HOOD

bypass arun of cable that has been completely destroyed. Look at figure 7and
notice the backup path. When two or
more MAUs are connected in aring, this
path goes unused, because the ring goes
in one end of each MAU and out the
other.
But suppose that, for some reason, one
of the cables connecting the MAUs into a
ring fails. To get the ring up and running
again, all you need to do is to remove the
failed cable from both MAUs, allowing
the backup path, which runs through all
the MAUs, to complete the loop. Voilà!
The ring is up and running again. If the
MAU is an " intelligent wiring center"
(IBM doesn't make one, but Proteon and
other vendors do), you may not even need
to remove the cable. The network management software is able to reroute the
ring without any human intervention
whatsoever.
Bridges and Backbones
A bridge is anode that is on two rings at
the same time and is able to pass frames
from one ring to the other. Figure 8
shows asimple bridge. Figure 9 shows
multiple rings bridged to a backbone

ring. In large installations, abackbone
ring connects many rings to each other.
It consists of a series of bridges, each
connecting alocal ring to the backbone.
NetBIOS and the Token Ring
Originally, the IBM NetBIOS (see my
article " Understanding NetBIOS" on
page 301) had to handle many of the
same functions that the Token Ring provides. The firmware present on most
Token Ring adapters (the LLC sublayer)
orders packets and ensures their delivery. Therefore, the NetBIOS API (Application Program Interface) is provided by
aNetBIOS emulator.
Despite the extra layer of interface, the
Token Ring card usually performs better
than the original IBM PC Network.
Token Ring Chip Sets
As of this writing, three chip sets implement the Token Ring architecture. The
two produced by IBM and UngermannBass are proprietary and not available to
the general public. The third, the Texas
Instruments TMS380, is available to all
who wish to build an interface to the
Token Ring.

The TMS380 chip set consists of five
parts. The two Ring Interface chips
(TMS38051/52) contain the analog components to interface to the ring. The Protocol Handler (TMS38020/21) manages
the bit-level ring protocols.
The Communications Processor
(TMS38010) contains a16-bit microprocessor and 2.75K bytes of RAM; it executes firmware (co-developed by Texas
Instruments and IBM) from a ROM in
the Protocol Handler. The System Interface (TMS38030) connects the whole
package to aMotorola or an Intel microprocessor bus.
We can expect the chip set to shrink to
two chips soon, and to asingle chip eventually. IBM uses its proprietary chip set
on the PC and PS/2 Token Ring cards,
but it uses the Texas Instruments chip set
on the Token Ring adapter for the RT.
This is agood indication that the two implementations are compatible.
As this article went to press, the IEEE
802.5 committee was finalizing the text
of the standard for the 16-Mbps Token
Ring, and IBM released new dual-speed
(4-/16-Mbps) Token Ring adapters. In-

Figure 9: A backbone ring consists of aseries of bridges in aring, each connecting aperipheral ring to the backbone.
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Token Release, which lets more than one
frame (but only one free token) occupy
the ring at one time. A proposal that may
be adopted soon describes dual rings that
rotate in opposite directions and merge to
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by IBM.
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• Remains in Place while you use your computer.
• Avoids Costly Repairs. Protects delicate electronics
from dust, spills, smoke, ashes, staples.
• Soft, Flexible, retains normal keyboard feel.
• Washable, Durable High-Tech Polymer lasts years.
• Hundreds of Models. SafeSkin is available for most
PCs, laptops, workstations and clone keyboards.
• Office • Home • Factory • Classroom • Laboratory
List Price 529.95. Please call or write for free color
brochure. Dealer inquiries encouraged.

Keyboard Protector
Merritt Computer Products, Inc./4561 S. Westmoreland
Dallas, Texas 75237/(214)339-0753 • Fax ( 2141339-1313

Compact Disk Products, Inc.

CD-ROM/WORM
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An Animated Demonstration
This article has covered much of what
there is to know about the Token Ring.
For those readers who want to learn more
or who want a graphical explanation,
I've saved afun and interesting surprise
for last. The marketing folk at IBM's Research Triangle Park facility have developed a freely redistributable animated
presentation on the Token Ring that will
run on any IBM PC with aCGA.
First, download the file TOKNDEMO.ARC from the BIX listings file
area " FROMBYTE88." (Warning: It's
almost 180K bytes long.) Use PKXARC
to unpack it onto aformatted floppy disk.
Make the floppy disk the logged drive
and type AUTOEXEC. You'll see awonderful interactive demonstration of tokens running around rings, changing
into frames with messages, shifting priorities, and vaporizing mysteriously.
(Watch out for the mischievous starship
Enterprise! The demonstration software
uses aspecial technique to produce up to
20 simultaneous colors on an IBM CGA
and isn't guaranteed to work with all
EGA or VGA implementations. However, you should still be able to follow the
demonstration (perhaps sans some of the
brilliant colors) on almost any compatible system. Have fun! •
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Many thanks to Leon Adams and Leslie
Price of Texas Instruments for providing
vital materials for this article. Thanks
also to IBM for use of diagrams and the
Token Ring interactive demonstration.
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We welcome your response to this column. You can contact Brett Glass do
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. You can also contact
him as "glass" on BIX.

The shortest distance
between two points.
Pro-C.
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•

System design

Finished application

The Csource code applications generator.
At last, the distance between system design and final
application is shorter than ever before. Pro-C maximizes
your productivity by creating commercial applications
in C source code.
Pro-C quickly generates well-structured, fully-commented
C code the way you would write it. This allows you to
concentrate on systems design instead of wasting time
repeatedly rewriting code. Plus, Pro-C can also be used
as apowerful prototyping tool that readily converts
system design into clean, professional code.
Learning to use Pro-C is simple: Menus guide you through
every step, and context- sensitive help is always available. Pro-C quickly generates source code for screen programs, reports, menus, and multi-file updates, as well as
concise system documentation and context-sensitive help.
PC Tecb Journal applauded the power of Pro-C in a
recent review: "The generated C code is excellent, including many comments and the type of functional organization that agood programmer would choose. . . Pro-C
excels at what it was designed for."

Pro-C is the only source code generator that runs under
the MS-DOS' QNX 1
," XENIX' and UNIX operating
systems. Unlike most 4GL's, Pro-C doesn't require arun
time environment—increasing performance without
royalty fees.
For added flexibility, aseparate product, Pro-C
Workbench'," provides the C source code for over 60
Pro-C library routines that can be modified to your
requirements.
Pro-C code is optimized for avariety of compilers, including Microsoft' C V5.0 and later, Quick C V1.0, limbo
C® V1.0 and later, Lattice® C V3.2, and Zortech" V2.05.
Pro-C: Beyond programmer productivity tools
Eliminate repetitive programming. Streamline application
development. Achieve maximum productivity.
Order Pro-C today. Call (800) 265-2682.
For information on corporate purchases, call Chris
Finnegan at (519) 745-2700.

• VESTRONIX
MS-DOS & Microsoft are registered trademarks of Microsoft Corp. UNIX is a
trademark of AT&T Bell Laboratories Turbo C is aregistered trademark of Borland
International ONX is atrademark of Quantum Software Systems Ltd. Lattice is a
registered trademark of Lattice. Inc Zortech is atrademark of Zortech. Inc
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Daddy says filePro is the best DataBase Management
System and so do
over 300,000 other
people. He must be
right, he helped to
create filePro 11
years ago.
1-V
11y

filePro is the
software of choice
in FORTUNE 1000
companies, government, thousands of
businesses, and VAR's worldwide. The choice is simple
when you want portability, a powerful development
environment, afast and efficient database engine and
significant productivity when developing applications.

Yet, with all these
customers and filePro's capabilities, we
wondered why filePro
wasn't as well known
as some other Datallase Management Systems. We found
out that we had to tell more people about filePro, but
calling all of you on the phone would take too long. So we
decided to let you try filePro yourself.

Key Features:

Clip coupon and send check or use your credit card.
If you decide to buy filePro we'll reimburse the cost of
the demo system.

•Total Portability from single-user to multi-user to
networks. DOS to XENIX® to UNIX® to ULTRIX®.
•Full Screen Editor; Fast, Easy Layout for Screens &
Reports.

Yes! £eÍ re s
)m) on lh e ecc-rèt.

•Development Environment, Powerful & flexible great productivity.

Please send me acomplete file Pro demonstration
system for only $50.00.

•Relational Database Management System.

Name

•Report Writer: Fast prototyping,and flexibility.

Phone

•Award Winning Manual - covers everything filePro
offers - cover to cover.

Company Name:
Address

...And Many More Features that will excite you.

City

0 DOS:

The Small Computer Company, Inc.
41 Saw Mill River Road, Hawthorne, NY 10532
(914) 769-3160
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"Small Is Better"

XENLX is aregistered trademark of Microsoft. UNIX is aregistered trademark of AT&T.
ULTRIX is aregistered trademark of Digital Equipment.

State

0 386 XENIX
(Hardware)

UNIX.

(Hardware)

O 286 XENIX

(Hardware)

(Hardware)

Your Demonstration System will be shipped within 3weeks upon receipt of your order.
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Rick Grehan

TREES '
NKEYS,

Part 1

Keyed file systems
can help unlock the
data you've got stored
in humongous
databases

W

ehave stepped into the era of
big disks; Imean big disks.
Not 21
/ years ago, a full2
height 10- megabyte hard
disk drive was a respectable piece of
hardware. Nowadays, you'd be lucky to
find one in aflea market. A 20-megabyte
half-height drive is now the minimum
mass storage device aserious purchaser
of microcomputers will settle for; and
even so, the 20- megabyte hard disk
drives are fast fading behind hedges of
40- and 80-megabyte drives. A betterthan- 100-megabyte hard disk drive is no
longer something you hear about, it's
something you've got your eye on for
when the price comes down to within
arm's reach of your budget. Then there's
the gluttonous promise of optical storage.
This portends not only thousands of
files stored in the space that once held
only 360K bytes, but also the proliferation of large files—files holding megabytes' worth of information. Of course,
as wonderful as it is to have the capacity
for such giant databases, the very size of
the files makes retrieving information
from them that much tougher ( read:
takes longer).
Disk drive manufacturers can help
some: They can reduce seek time, provide caching on the disk, and so on.'Adding more buffers to your operating-system's file management handling can
help, too, but there's alimit to what all
this caching and buffering can do. You
can stretch that limit considerably if you
work on the structure of your data, not
just how you retrieve it.
ILLUSTRATION: PAUL FISCH © 1989

Keyed Files
I'll start the discussion of keyed file systems (KFSes) with an analogy: adrawer
full of manila folders—the kinds with
the raised tabs. Each folder holds several
pages' worth of information on acustomer. When you open the drawer, you're
faced with an orderly arrangement of alphabetized customer names. So, when
your boss swoops into your office unannounced for the latest lowdown on a
given account, you can be in and out of
the drawer with the goods in amatter of
seconds.
In this analogy, the drawer is the database, consisting of two parts: The tabs
represent the key file, and the papers
within each folder represent the data file.
The information on a given tab is referred to as akey (
hence the term key
file), aunique pointer to the information
(the papers) associated with that key.
The primary function of aKFS is similar
to that of the drawer example: You give
the database akey, and the program re-

turns the information associated with
that key.
Figure 1graphically represents asimple KFS. Each entry in the key file is
composed of akey and adata pointer.
The data pointer indicates an offset into
the data file where the record attached to
the given key is located. So, in this example, we can see that Henry Carls lives at
100 South Park Ave.
Applications of KFSes are often similar to the uses of afiling cabinet: A database of sales history records might be
keyed by client name or salesperson; a
school enrollment database might have a
data file of student information keyed by
social security numbers; a general-ledger database might contain transactions
keyed by ledger account numbers.
Of course, aKFS has some advantages
over afiling cabinet; otherwise, we'd all
pick manila folders over microcomputers
when it came time to build adatabase.
The two most critical assets are speed
continued
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(you want to locate a customer's data
from alist of 10,000 names in seconds
rather than minutes) and the ability to
handle large databases: Hundreds of
thousands of records should not strain the
KFS. I'll address the issue of speed first;
the issue of database size gets taken care
of in the process.
Trees
Based on the premise that the most important job of aKFS is locating keys, a
good bet is that the KFS will spend the
lion's share of its time handling searches
in the key file. I'm assuming that the data
pointer associated with akey is contiguous with the key, so once the key is
found, retrieving that data requires only
one disk access. Drawing from the analo-

gy of asudden request from the boss, the
KFS will have no foreknowledge of
which key auser might request.
This means that you have to be careful
about choosing the means by which the
key file is maintained. Storing keys in a
hodgepodge won't work at all, since
searching for akey would require, on the
average, that the system examine half the
keys. You might try storing the keys as a
huge, sorted, one-dimensional array, but
that means that every time you add anew
key, the system has to shift piles of keys
around to make a " hole" at the proper
place in the list for the new entry (aprocess known as insertion sorting). A singly linked or doubly linked sorted list
(described in next month's column)
solves the insertion problem, but then

931 Cypress Cove
100 South Park Ave.
P.O. Box 43
Route 2East
1014 Kenwood Rd.
91 Redgum Cove
100 MacLean Ave.

Figure 1: A super-simple KFS. The key file holds keys and attached data pointers.
Each data pointer is an offset into the data file where the associated data is located.

Binary tee

H

Root node
Data pointer

Levitt

1:3 Node pointer

Baker

o Andy

Nason

o Caris

o Mack

o

o Wally

o

F— — Leaf
nodes
1

Figure 2: A binary tree. The search for aparticular key begins on the root node.
Key-node pointers, flanking the key and its associated data pointer, point "down"
the tree to other key nodes.
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you have to come up with some mechanism to guarantee that the program won't
have to perform adisk access every time
akey is examined (looking for akey in a
5000-entry file would take an average of
2500 seeks).
The key files used by the system that I
present here are stored using a B-tree
data structure. The B-tree is often confused with the binary tree, but actually
the B-tree is astep up in sophistication.
All the algorithms I'll use for managing
the B-trees have corresponding algorithms in binary trees. Ipicked the Btree structure because of its elegance and
because it provides speed when used
with alarge database. Many professional
database packages use variants of the Btree data structure; Btrieve ( SoftCraft,
Austin, Texas) and db_File ( Raima
Corp., Bellevue, Washington) come immediately to mind.
Examine the binary tree shown in figure 2. Notice that each entry in the file
contains akey field and adata pointer, as
in figure 1. Now, however, I've flanked
each key and data pointer with two keynode pointers. Each unit—consisting of a
key, data pointer, and left and right node
pointers— is referred to as anode.
Moving from any node through its left
node pointer, you go " down" the tree to
nodes with keys that are lexicographically less; following the right node pointer, you move to nodes with keys greater
than the current key. (Note: For the remainder of this article, I'll simply say
"less" or " greater" when comparing one
key to another. The system Ipresent here
stores keys based on string comparisons,
but you can easily modify it to store keys
based on numerical comparisons.)
Figure 3shows aB-tree key file. Now
each node holds multiple keys— four, in
this example. As in the binary-tree example, the pointer to the left of a key
points to nodes with lesser keys, and the
pointer to the right of a key points to
nodes with greater keys.
Let's say that you want to search afile
of 100 entries in abinary tree for aspecific key. By beginning at the root and
determining whether your search item is
less or greater than the key in the root
node, you can eliminate half of the tree
(unless you're lucky and the sought-after
key is in the root). You've eliminated 50
keys from asearch of 100 keys. Moving
down a level and examining the next
node again eliminates half: 25 keys remain for the routine to sift through. The
third search reduces the number to 12,
and the process continues. If your desired key lies on the bottommost level,
continued
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Power Ctrace Debugger

Victor Schneider
Dr. Dobbs Journal, June 88 ( Letter to the editor)

"Overall, Power C's performance is remarkable for the price. Quite
compatible with the Microsoft C and Turbo C "standards", Power C is a
heavyweight contender in the educational, hobbyist, and perhaps even the
professional market — at abantamweight price."
Stephen Davis
PC Magazine, September 13, 88 ( Review)

"Power C is an unbelievable product for $19.95, and is very competitive with
Turbo C, Microsoft C, and Microsoft's new Quick C in both features and
performance. It is excellent for the beginner who wants to learn C, or for the
experienced programmer who wants to develop professional applications. The
manual alone is worth the price of this package, and the generous library
source code and assembler offer adds to the value of it. If you have any
desire to program in C, or want amore powerful C compiler, get acopy of
Power C!"
Michael Cortese
Computer Shopper August 88 ( Review)

"The Ctrace debugger is where Mix really shines. It is magnificent. It's not
only better than the stripped down debugger Microsoft includes with Quick C,
it's better than the full debugger Microsoft provides with its high-endA L
compiler (Codeview)."
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"Do you know what the underground bargain C compiler of this year is? It's
the Mix Power C compiler. For under $25 with shipping, it is one heck of a
good compiler."

David Weinberger
Computer Shopper. November 88 ( Review)
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Technical Specifications

Power Cincludes: Power Ccompiler with integrated Make,
Power CLinker, Power CLibraries (450 functions), the Power
Cbook (680 pages), and support for...
ie ANSI standard
7:7 "IEEE floating point
T./,- 8087/80287 coprocessor
V .auto-sensing of 8087/80287
V
automatic register variables
unlimited program size
e mixed model ( near 8 far pointers)
•-f
• graphics on CGA, EGA, VGA, 8 Hercules
Optional Products:
be' Power Ctrace debugger
V
Library source code
V
BCD business math

0

rder now by calling our toll free
number or mail the coupon to
Mix Software. 1132 Commerce
Drive, Richardson, TX 75081.

1-800-333-0330
For technical support call: 1-214-783-6001
Minimum System Requirements:
DOS 2.0 or later,, 320K memory, 2floppy drives or hard drive.
Runs on IBM PC, XT. AT, PS/2 and compatibles.

60 day money back guarantee
Name
Street
City
State
Zip
Telephone
Paying by:
D Money Order
D Visa
CI MC
D AX
Card #
Card Expiration Date
Computer Name
Disk Size
D 51
/"
2
Product(s) ( Nct Copy Protected)
CI Power Ccompiler ($ 19.95)
CI Power Ctrace debugger ($19.95)
0 Library Source Code ($10.00)
(includes assembler 8leary manager)

software

D Check
0 Discover

CI 31
2"
/
$
$

BCD Business Math ($ 10.00)
Add Shipping ($5USA - $20 Foreign)
Texas Residents add 8°h Sales Tax
Total amount of your order

Power C & Power Ctrate are trademarks of Mix Software Inc. Quick C & Codeview are registered trademarks of Microsoft Coro. Turbo C is aregistered trademark of Borland International
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B-tree
Root node
4

D
D

Like
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Doris
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Data pointer
Node pointer

1
Ike
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/ Cathy

/ Dan

/ Dave

/

4 / Glen

/ Hap

fr Henry

/

4 0 Andy

0 Axel

0 Baker

0 Bob

0

40 Ethan

0 Fran

0 Frank

0 Fred

/

0

Leaf nodes —

Figure 3: A B-tree of order 4. Now, each node holds multiple keys. (Note the dashed-line key pointers leading to nodes
not shown.)

o

511
Key 0

Key 1

Key n

Key 2
1

Key-count
byte

Key-node
pointers

Data pointers

Unused space

Figure 4: Format of aB-tree node. The node's length is deliberately set to 512 bytes,
the usual size of aphysical disk sector. The unused space at the right end of the node
varies depending on key length (constant for agiven key file) and the number of keys
on the node.

Table 1: The first sector of the key file is reserved by the KFS software; it
holds descriptive information about the file (e. g. , how many keys are
currently in it, and the key length). This information is held in the first 10
bytes of the sector. You might want to expand this system to hold such
information as the date the file was created, when it was last updated, or the
name of its associated data file (if any).

No. of bytes

382

Variable name

1

KFTYPE

3
2

NOKEYSL/NOKEYSH
KAVSEC

2
1
1

NXKYSC
KEYLEN
MAXKS

BY
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Description
Type of key file; " K" = standard file (i.e.,
adata file is attached); " 0" = key-only 'Ile
(i.e., no data file is attached).
Number of keys in tne file.
First record on available list.
Next free key sector.
Key length.
Maximum keys per sector.

you will have examined a total of six
nodes, the worst-case search of a balanced binary tree of this size.
Now store the same 100 keys in aBtree structure with 4keys per node (aBtree of order 4). Again, begin the search
by examining the root node; this divides
the keys into five equal- size partitions.
The- first search reduces the number of
keys you'll have to examine in the next
step to 20. Dropping to the appropriate
node down on the next level and searching it reduces the search by afactor of 5a
second time. Now you have narrowed the
search to 4keys. At the third level, you'll
locate your target. The worst-case search
examines only three nodes for aB-tree of
order 4with 100 keys stored in the tree.
(Again, in this example, I've put the target key on aleaf node.)
You can see that aB-tree gains an even
greater advantage when you align the
nodes to disk sectors and fill the node
with keys. (This is how my B-tree system
works; akey node and akey sector refer
to the same thing, and asingle disk-read
operation pulls an entire node into memory.) For alarge file of 10,000 keys, a
balanced binary tree requires a worst
case of 14 seeks to find akey, while aBtree of order 4needs only 7seeks, and a
B-tree of order 10 needs only 5. (For
more statistics, a 1,000,000- key file
stored in binary-tree fashion requires 20
seeks maximum, a B-tree of order 4
takes 10, and aB-tree of order 10 takes
only 7. I'm assuming all nodes are full in
these examples.)
continued
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Well, almost
everyone prefers MICROSTAT-II

If you like using statistics packages that require acouple of dozen disks and amanual that
reads like aPh.D. dissertation, you probably won't like Microstat-II. On the other hand, if
you need an easy-to-use statistics package that lets you start solving problems five minutes
after it's installed, Microstat-II is your answer.
Whether you use statistics to support your
spreadsheet work and reports, pure research,
or anything in between, Microstat-II Rel. 1.5
has the features and performance you
demand:

Ease of Use. Microstat-II uses an
intuitive menuing system for program
selection. There is no complex command
language to learn or expensive training costs
to pay. You'll do more work faster with
Microstat-Il because it takes fewer keystrokes to accomplish agiven task. Fewer
keystrokes means faster results and fewer
mistakes.

Speed. Microstat-II processes your data
up to eight times faster than competing
packages- even faster with amath chip.

And we gain this speed advantage without
any loss of accuracy.

Coverage. Whether you use simple
descriptive statistics or Stepwise multiple
regression, nonparametrics or ANOVA, we
have the procedures you need.

We are so sure that you'll like Microstat-II,
we offer a30 day money back guarantee.
Contact your software dealer or give us a
call. (
If you already own Microstat-II Rel.
1.0, call for details on free update!)
TM

Compatibility. Creating data files is a
snap and you can import ASCII, DIF, and
dBase files into Microstat-II. Results can
saved as ASCII files for easy incorporation,
into your reports.
Microstat-II runs on an IBM PC, XT, AT
or compatible with 512K of memory, two
floppy disks or ahard disk. The package
price is $395.00. If you're still not
convinced, try ademo disk for $ 19.95
(credited towards purchase).

Trademarks: Microstat-Il Ectissoft Inc. IBM PC, XT, AT - International Business Machines.
Registered Trademarks: IBM - Internanonal Business Machines.

cosoft Inc.
6413 N. College Ave.
Indianapolis, IN 46220
1-800-952-0472 • FAX: 317-251-4604
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D Active key sector
D Deleted key sector
Figure 5: When all keys are deleted from akey node, that node is placed on asingly
linked list of available nodes, the available list. The variable KAVSEC points to the
first sector of this list. The next time anew key node is needed, the software picks the
lead node off the available list-8, in this case—instead of extending the file by using
sector 19.

Root
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Nason
Pseudo stack

18
44

2 0

CURRENT_KEY_SECTOR =44
KEYOFFSET = 0

Paul

0

Rick

0

3

5
Node Offset

Figure 6: SEEK_KEY searches for the key PAUL in this example. As the routine moves
down the tree, it records its trail on the pseudo stack. SEEK_KEY leaves
CURRENT_KEY_SECTOR set to the target node and KEYOFFSET set to the key number
within the node.

The Structure of the Structure
The structure of akey node for my B-tree
system is shown in figure 4. The first
byte of each node indicates the current
number of keys in that node. This field is
followed by the key and data-pointer substructure that is bracketed by key-node
pointers. In akey file, all keys will be
kept to afixed length by either padding
or truncating (alphanumeric keys are
usually padded on the right with blanks
or nulls). Each key-node pointer is a16bit quantity indicating asector number.
I'll talk later about the data-file structure; for now, all you need to know is
that the data pointer is a24-bit quantity
that references arecord in adata file.
As keys are added to and removed
from the node, the key-count byte is incremented and decremented. The node
itself has afixed size of 512 bytes (the
size of atypical MS-DOS disk sector).
Since keys can be from 1to 64 bytes,
there will usually be some unused bytes
near the end of the node. (Iarrived at the
64-byte maximum through my own experience. This accommodates nearly every
application of keyed files you can come
up with. As usual, the source code is
available, so if you don't like that maximum, you can change it.) The advantages
of the B-tree scheme make it worthwhile
to tolerate such wasted data space.
When it opens a key file, the KFS
management software must know some
details about the B-tree before it can perform any functions with the file. Since
searches always begin at the root, it has
to know which sector the root node is on.
It has to know how many bytes long the
keys are, and what the next available sector number is so that new nodes can be
added. All this information is stored in
sector 0 (see table 1).
Finally, the system has to be able to
delete keys ( I'll go into that algorithm
next month). So it's possible that all keys
could be deleted from a given sector.
When this happens, that sector is placed
on an available list—achain of records
free for use, as shown in figure 5. Use of
the available list stabilizes the size of the
file as keys are added and removed.
Having defined the structure of the Btree, I'll describe how to use it, beginning with the routine for locating akey.
Finding That Key
As you've seen in the examples, the
search process begins at the root. The
real workhorse is SCANKEY (
its pseudocode is in listing 1). SCANKEY manipulates an imaginary roving marker (composed of the pair CURRENT_KEY_SECTOR
continued
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FOR YOUR IBM.

Sam Taylor
marketing information manager
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training
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Thousands of people just like you have put
their heads together to form one of the world's
most advanced data processors — CompuServe's
IBM® and IBM-compatible forums. And they'd
like you to join them.
Forum members share problems and
solutions on our bustling message center.
They access and contribute to huge data libraries
teeming with the best shareware and public
domain software anywhere. And they
take on the latest computing topics in live,
online conferences.
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Formal B-Trees
initial formulation of B-tree
was made by R. Bayer
Thestructures

and E. McCreight in 1972 (see reference 1). Well-known computer scientist
Donald Knuth has agood discussion of
B-trees in The Art of Computer Programming, Volume III: Sorting and
Searching (
see reference 2), where he
gives aformal description and suggests
some variations.
If you want to get rigorous, aB-tree of
order nsatisfies these properties:
•Every node in the tree has <= n
sons.
•Every node, except for the root and
leaf nodes, has > = n/2 sons.
•The root node has at least two sons
unless the root is aleaf.
•All the leaf nodes are at the same
level, and they have no nonempty keynode pointers.
•A node with isons contains i— 1keys.
From these properties, you can derive
the formula for the retrieval performance of aB-tree. Namely, for aB-tree
of order nfilled with K keys, the height

hof the tree has the upper bound given
by the following:
h < = 1 + log („
/2) .i ((K+ 1)/2)
Some alterations to the fundamental
B-tree scheme provide optimizations
that could prove useful in specific applications. For example, if your database
is used only for retrieval (e.g., an online dictionary file), aquick and easy
way to create aB-treelike keyed file system is to follow these steps:
1. Create ahodgepodge key and data
file (see figure 1in the main text).
2. Sort the keys (keeping data pointers
attached) and store them to disk so that
there is a fixed number of key/datapointer pairs per key file sector (except,
perhaps, for the last sector). These sectors become the leaf nodes.
3. Scan through the key sectors, copying from each one the last (i.e., greatest)
key (do not erase the key as you copy it).
As you copy each key, attach the sector
number from which it came. The new
list of keys and pointers (it's already

pseudo stack's contents (see figure 6).
and KEYOFFSET); you give SCANKEY akey
You'll see the reasons for maintaining
node and atarget key, and it returns with
this stack in upcoming routines. Now
the marker set to the target's location on
that you know how to find a key, you
the node (if the target key was found) or
need to get something into the tree so that
where the target key would be if it had
you can have keys to look for.
been on the node.
It should be easy for you to follow the
Adding Keys
pseudocode for the SEEK_KEY routine in
The CREATE_KEY routine (see listing 3)
listing 2. First, of course, SEEK_KEY has
begins by making sure there are keys in
to verify that there are any keys in the
the tree. If not, CREATE_KEY calls GET_
file. If not, the routine exits immediately
NEW_KEY_SECTOR, which returns anew,
with a " key not found" error. Otherempty key node. This node will become
wise, SEEK_KEY sets the current key node
the tree's root. If the file does have keys
to the root node and begins the process of
repeatedly calling SCANKEY until that
in it, CREATE_KEY calls SEEK_KEY to verify that the key you're trying to add to the
routine either returns a " key found" confile is not already in the B-tree. Notice
dition or encounters aleaf node. If SEEK_
that SEEK_KEY performs two functions:
KEY hits aleaf node, there is no more tree
to search, and the routine exits with a If it finds the key, then CREATE_KEY exits
with a " key already exists" error; if it
"key not found" error.
doesn't find the key, it at least has
Notice that, as SEEK_KEY moves down
created the pseudo stack and has set the
into the tree in search of its target, it
blazes its trail on what Irefer to as a roving marker to reflect the path and
position of the key if it had been in the
pseudo stack (
using the PUSH() funcfile. In other words, SEEK_KEY returns
tion). This pseudo stack operates just like
telling CREATE_KEY either " the key is in
a processor push-down stack (first in,
the file right here" or " here's where the
first out)—you can push and pop its enkey should be."
tries—but an element on the pseudo stack
Assuming the call to SEEK_KEY fails,
is akey-node/key-offset pair. So, when
CREATE_KEY gets the green light and atSEEK_KEY completes, you can trace its
taches the data associated with the key to
trail through the tree by examining the
386
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sorted) will become your next- level
keys. Append this list to the key file in
the same manner as described in step 2.
4. Repeat step 3, creating new levels on
each pass. Each level will have fewer
keys than the preceding level; continue
until you end up with anumber of keys
small enough to fit on asingle sector.
That sector becomes the root.
You now have akeyed file structure
much like aB-tree, except that each key
is associated with one pointer. At every
level but the leaf nodes, akey's pointer
indicates the subtree holding all keys
smaller than or equal to that key. At the
leaves, the pointers are data pointers.
Also, notice that some keys are replicated at each level and that all the keys
appear at the leaves. If you tack additional pointers onto leaf nodes so that
each points to its left and right siblings,
then accessing keys in ascending or descending order becomes asnap. The additional space consumed by nonleaf
keys would certainly be tolerable in
large-file applications, where sequential access is critical.

the node. It does this by moving the target key into a holding area called the
FLOATING_KEY buffer. Once CREATE_
KEY has built the data record and written
it to the data file, it records the pointer to
that record in its proper place in the
FLOATING_KEY buffer. (The routine is
building a " key packet," consisting of a
key, a data pointer, and left and right
key-node pointers, in the FLOATING_KEY
buffer, and it is preparing to tuck that
packet into the appropriate position in the
tree file.)
To perform the insertion, CREATE_KEY
copies the contents of the CUFtRENT_KEY_
SECTOR into another holding area called
the WORKING_KEY buffer. CREATE_KEY
then makes a " hole" for the new key by
shoving all the keys one notch to the
right, starting with the key position given
by KEYOFFSET. Next, the routine copies
the contents of the FLOATING_KEY buffer
into the hole and increments the node's
key count by 1.
Now, if life were easy, you could write
the updated node back out to disk and go
home. But inserting the new key may
have made the node too large to fit in a
single sector; CREATE_KEY checks the
newly incremented key count to determine whether the node can fit. Fortu-
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Modula-2
nately, » I've defined the WORKING_KEY
buffer to be larger than astandard sector—larger, in fact, by the margin of an
additional key and its attendant pointers.
If the node does overrun the sector size,
then CREATE_KEY must split the node.
To split anode, locate the central key
on the node, copy that key into the
FLOATING_KEY buffer, write all the keys
to the left of the central key to one node
(you can use the original node), and
write all the keys to the right of the central key onto another, newly created
node. Next, set the left and right node
pointers of the key in the FLOATING_KEY
buffer to point to the left and right halves

of the split node.
And what about the key and key-node
pointers that you copied into the FLOATING_KEY buffer? That key becomes the
parent of the two halves of the node that
you split. This is how aB-tree grows. If
the node that was split in the preceding
paragaph is the only node of the tree,
then the contents of the FLOATING_KEY
buffer become the tree's new root.
Otherwise, you have to insert the contents of the FLOATING_KEY buffer into the
parent of the original node.
Once again, the contents of the pseudo
stack determine where you insert the
continued

Listing 1: In thispseudocode listing, SCANKEYsearches the currentkeynode
forthetargetkey(CURRENT_KEU TheroutineleavesKEYOFFSETsettothe
key's location ifit'sfound, orto where the key would be if it were on the node.
{ This routine scans the key node -- represented by the array
{ KEY NODE[] -- for a match with the target key, CURRENT KEY.
{ KEY NODE() is loaded by GET ( CURRENT KEY SECTOR) and written
( to aisk by PUT(CURRENT KEY SECTOR). —
—
KEYOFFSET indicates a key Fosition ( 0 for leftmost, 1 for the
{ next to the right, etc...) and not a byte offset.
SCANKEY:
KEYOFFSET := 0;
IFLAG := 0;
WHILE KEYOFFSET < NUMBER KEYS
BEGIN
IF key at KEY NODE[KEYOFFSET] = CURRENT KEY then RETURN;
IF key at KiY_NODE[KEYOFFSET] > CURRENT KEY
BEGIN
IFLAG := 1;
RETURN;
END
KEYOFFSET := KEYOFFSET + 1;
END
IFLAG := 1;
RETURN

compilers for PCs and
compatibles

Taylor Modula2
The professional high-performance compiler for PCs the fastest compiler in the world
unrivalled speed of compilation
7,000-10,000 lines per minute ( 80286, 8MHz).
•excellent code
Mini- computer standard global optimisation. Code performs 1580 Dhrystone tests per second! (80286,8 MHz)
ultra-compact
high code density and library of unrivalled compactness
(23 modules in atotal of 13K!
completely standard implementation
Follows N. Wirth's standard for Modula 2. BIOS independent - uses MS/PC DOS exclusively.
•easy to use
Straightforwan:1 user interface. Comprehensive documentation for system programmers.
*Guarantee and support
One year guarantee. Maintenance contracts available.
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Demo disk
$ 10
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The professional Modula2 software development system
M2SDS comprises the following features in an easy-to- use
window environment.
-modern, syntax-even editor
-fast compiler
-linker producing EXE programs
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There are avast number of tools, toolboxes, demo disks, public domain programs and books for M2SDS - probably more
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the writing of the Farsight integrated business software package)
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Listing2:ThepseudocodeforSEEK_KEY.
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( This routine searches for a key. If the key is found,
{ CURRENT KEY SECTOR holds the key node that key is on,
{ KEYOFFSET paints to the key, and IFLAG is set to O.
{ Otherwise, IFLAG is set to 1, and
( CURRENT KEY SECTOR and KEYOFFSET show where the key
{ * would* have been.
{ NOTE: GET() and PUT() read and write key sectors to
( and from the disk file.
SEEK KEY:
IF number of keys in file = 0 then RETURN file empty error;
Clear Pseudo stack;
CURRENT KEY SECTOR := Root;
REPEAT — —
GET( CURRENT KEY SECTOR );
CALL SCANKEYT —
IF key found RETURN;
{ If the key node pointer is empty, the search has
{ encountered a leaf.
IF KEY POINTER[KEYOFFSET] =
RETURN key not found error;
{ Push pseudo stack.
PUSH( CURRENT KEY SECTOR,KEYOFFSET );
{ Search down— the— subtree.
CURRENT KEY SECTOR := KEY_POINTER[KEYOFFSET];
END REPEAT —

The Modula- 2people:

INTERFACE
TECHNOLOGIES
3335Richmond,Sude323
Houston,TX77098-9990(713)5238422

Dealer inquiries welcome
International
United Kingdom: 01/6567333
Austria: 0222/4545010
Germany: 02983/8337;
Belgium: 071/366133
0731/26932:
France: 20822662
0821/85737;
Italy: 02/405174
04106/3998;
Scandinavia: + 45/3/512014
0531 347121
Switzerland: 01 (1455432
A. L. Meier-Vogt
Im Spàten 23
CH- 8906 Bonstetten/ZH
Switzerland
Tel. (41)(1) 700 30 37
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( Add a new key to the key file.
CREATE KEY:
SFLA = 0;
IF number of keys in file = 0
BEGIN
GET NEW KEY SECTOR;
RooE :=- new- key node;
Load CURRENT KEY value;
END
ELSE
BEGIN
CALL SEEK KEY;
IF key found
RETURN key already exists error;
END
FLOATING KEY := CURRENT KEY;
(
Codg to handle creiting a new
( '* data record goes here.
Li:
Move KEY NODE[] to WORKING KEY buffer;
Move all keys -- in WORKING_KEY buffer
-- starting at KEYOFFET 1 key position to the
right;

•Serial / IEEE
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HPIB plotter interfacing
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•Languag,
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.30 day money-back guarantee
.2 year warranty
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6502820864
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ing the central key up alevel. Always, as
the tree grows, the keys' relationships are
preserved. (Figure 7 shows the process
of adding akey to aB-tree.)
Finally, CREATE_KEY must terminate
with the pseudo stack and internal pointers set to the location of the newly created

Listing 3: The pseudocode for CREATE_KEY. This routine adds anew key
to aB-tree file.

'SCSI / IEEE
controller for
the Macintosh
Plus, SE & II

Paris(

ON
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key. You can see in listing 3that CREATE_
KEY attempts to pop the pseudo stack
and, if successful, returns within itself to
do the insert. This process can repeat as
many times as there are levels in the tree.
Each time it repeats, it works its way
toward the root, splitting nodes and mov-

•NuBus IEEE
board for the
Macintosh II

bmdon ( WM) 80-12417
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Move FLOATING KEY into WORKING_KEY buffer at location
given by - KEYOFFSET;
Increment WORKING KEY buffer's keycount;
IF WORKING_KEY bulfer's keycount > maximum
keys per key sector
bEGIN
4 Note: keycount refers to the number of keys in
WORKING KEY BUFFER.
FLOATINb KEY := WORKING _KEY[ keycount/2];
FLOATING - KEY's left key pointer :=
CURRENT KEY SECTOR;
Move leitmdit keycount/2 keys from WORKING_KEY
buffer to KEY NODE[];
PUT ( CURRENT KEY- SECTOR);
GET a new ky nade;
CURRENT KEY SECTOR := new key node;
FLOATIN_KEY's right key pointer :=
CURRENT_KEY_SECTOR;
IF keycount is ODD
i:=keycount/2
ELSE ( keycount is EVEN )
i:=keycount/2 - 1;
Move rightmost i keys from WORKING_KEY buffer
to KEY NODE[];
PUT(CURREÑT KEY SECTOR);
POP ( CURREN T
. KEY SECTOR,KEYOFFSET);
IF POP() failed BEGIN
GET a new key node;
ROOT := new key node;
END
GO TO Li;
END
ELSE
BEGIN
PUT ( CURRENT KEY SECTOR);
IF SFLAG = I CALL SEEK KEY;
IFLAG=0; RETURN no error;
END;
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Megabytes
of memory
key. (This is particularly important in
the routine I'll describe next, SEEK_
NEXT_KEY, which must know the location
of the current key in order to find the subsequent key.) There is no problem if the
routine hasn't split any nodes in the process of inserting the new key. But if
nodes have split, there is the probability
that new nodes have been created. Then
the list of key-node/offset pairs on the
pseudo stack would no longer have legitimate directions for locating the recently
inserted key in the tree.
So, CREATE_KEY sets the variable
SFLAG whenever there has been a split.
Before CREATE_KEY exits, it checks
SFLAG. If SFLAG is set, CREATE_KEY calls
SEEK_KEY with the original key, blazing

a new trail into the tree and leaving the
pseudo stack, CURRENT_KEY_SECTOR,
and KEYOFFSET set with correct values.
Who's Next?
Suppose you have created aKFS for your
accounts payable system, and you want to
print the transactions out in ascendingdate order. You need a function that,
given that you've just accessed aspecific
key, allows you to move to the next greater key in the tree (the morder successor,
in technical jargon). See listing 4.
First, keep in mind what the previous
operations on the B-tree might have been.
If aSEEK_KEY has taken place, then the
pseudo stack holds the trail you've fol continued
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—searching for aletter which you know exists,
but can't seem to find?
—looking for an address which you can only remember half of?
—tracking down avariable which was initialised somewhere in your programs, and which
is now causing them to crash?
—rummaging through your ultra- modern database, simply because you omitted to define a
simple key field when setting it up?
—searchingyour literature index for an urgently
needed article?
-looking and looking, but without success?
Then we can help! IX-BoX will instantly find all
your correspondence, addresses, programs,
entries, summaries — in fact, anything and
everything stored on your computer. IX-BoX
delivers the document you require in seconds,
and you can carry out any necessary changes
to it using the built-in editor. What more could
IX-BoX is much more than asimple information retrieval system, yet it only costs $ 275

Location returne

I4 111

Have you ever spent hours

you possibly need?
1

14 101

IX-BoX*

1 111

Baker

r Ill

Kevin

1 III

by SEEK_KEY

Marty

I
T
1

r
15 10 I Caris 1 101 Dennisi

101Georgei

101 Harry 1 id Jake 1 101

Demo disk costs

$ 10

*IX-BoX is atrade mark of Snark AG, Zürich.

Farsight
Once you've used the Farsight integrated software package, you'll know the fun of working
with and exploiting Megabytes of memory.
Window manager, word processor
sheet together cost only

spread$ 29°
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INTERFACE
TECHNOLOGIES

3336 Richmond, Suite 323
Houston, TX 77098-9990 (713) 523 8422

Dealer inquiries welcome
Figure 7: Inserting key HARRY into an order-4B- tree. (
a) First, CREATE_KEY
locates where HARRY should go in the tree by calling SEEK_KEY. (
b) The target key
node is expanded, and HARRY is written in—but now the node has grown beyond
the maximum number of keys allowed per node. (c) GEORGE, the middle key on the
node, is moved up to the parent node, and the leaf node splits. Notice that now the
parent node has more than the maximum number of keys allowed. It, too, will split,
and GEORGE will move up the tree to the next parent or— if no parent exists— will
become the root.
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lowed into the tree, and CURRENT_KEY_
SECTOR and KEYOFFSET indicate the location of the current key. In SEEK_KEY, you
can see that if IFLAG is set, the last call to
SEEK_KEY has failed but KEYOFFSET
shows where the key would have been.
The choices then become

•If IFLAG is set, clear it. KEYOFFSET is
pointing to the key you want. However, if
KEYOFFSET points to the right of the last
key on the node, you must pop back to the
parent node and repeat the process.
•If IFLAG is clear, simply move to the
next key on the node if the node is aleaf

Listing 4: Pseudocode for SEEK_NEXT_KEY.
{ This routine searches for the current key's morder
{ successor.
If it hits the end of file, it rewinds
( the key file and returns an error.
SEEK NEXT KEY:
IF ilumbeî of keys in file = 0 then RETURN file empty error;
IF file is rewound
BEGIN
CURRENT KEY SECTOR := Root;
IFLAG
1; —
GOTO Ll;
END
GET(CURRENT_KEY_SECTOR);
REPEAT
IF IFLAG NOT =
BEGIN
IF KEYOFFSET NOT
number of keys on node
BEGIN
IFLAG = 0;
RETURN;
END
IF Pseudo stack
BEGIN
REWINDKEY;

is empty

RETURN end of file error;
END
POP ( CURRENT KEY SECTOR,KEYOFFSET);
GET(CURRENTIKEY:SECTOR);
END
ELSE
The following code executes if this file's
keypointer currently points to a key.
This means you have to advance to that key's
right keypointer and search that subtree -if it exists -- for the " lowest and leftmost" key.
KEYOFFSET is interpreted here to indicate a key
node pointer on KEY NODE[]: 0 for leftmost, 1 for
next to the right,
BEGIN
KEYOFFSET := KEYOFFSET + 1; IFLAG = 1;
WHILE key node pointer at KEYOFFSET NOT =
BEGIN

L2:

TEMP := key node pointer at KEYOFFSET;
PUSH ( CURRENT KEY SECTOR,KEYOFFSET);
CURRENT KEY §ECTUR:=TEMP;
KEYOFFSffT : 7. 0;

GET(CURRENT_KEY_SECTOR);
END
END
END REPEAT

Listing 5: Pseudocode routine for rewinding the key file.
{ Rewind a key file.
{ This sets the roving pointer given by CURRENT KEY SECTOR
{ and KEYOFFSET to the file's logical start. —
REWINDKEY:
CURRENT KEY SECTOR := 0;
KEYOFFSÎT
0;
Clear Pseudo stack;
RETURN;
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(key-node pointers on a leaf node are
empty, so the node cannot be aparent).
If, as in the above case, the current key is
the last on the node, you must pop back to
the parent, set IFLAG, and try again. (All
this popping is why it's important for
CREATE_KEY to keep the pseudo stack intact; otherwise, calling SEEK_NEXT_KEY
immediately after CREATE_KEY would
produce unpredictable results.) If the
node is not aleaf, move to the next key
pointer on the node. Follow that pointer
to the child node, and continue following
the leftmost key pointers until you encounter aleaf. The first node on that leaf
is the morder successor. Once again, as
SEEK_NEXT_KEY delves into the tree on
its search, it records its trail on the pseudo stack.
One special case occurs when SEEK_
NEXT_KEY's attempt to pop the pseudo
stack fails: The stack is empty. What's
happened? Simply that the current key is
the greatest (last) key in the B-tree, and
the call to SEEK_NEXT_KEY has fallen off
the end. The routine handles this by rewinding the file and returning an " endof- file" error. (The term rewinding is
handed down from the days when tape
drives were the primary storage device
for computers; it refers to the act of setting the pseudo stack and roving marker
to the logical beginning of the file.) The
very short pseudocode routine for rewinding the file appears in listing 5.
Next Month
I'll wind up my presentation of the key
file handling routines with adescription
of the deletion algorithm and adiscussion
of the data-file side of things. •
Author's note: The source code for the Btree system will be available as of the
final part of this three-part series.
REFERENCES
1. Bayer, R., and E. McCreight. Organization and Maintenance of Large Ordered Indexes. New York: Acta Informatica,
Springer-Verlag, 1972.
2. Knuth, D. E. The Art of Computer Programming, Volume III: Sorting and Searching. Reading, MA: Addison-Wesley, 1973.
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INTRODUCING TWO NEW CONNECTIONS

286-12 MHz
SHECOM VGA EGA
AT- 812 CGA MGA
INTEL 80286 8-12 MHz CPU
Speed Indicator on Panel
640kb RAM ( imb optional)
360kb 5.25" Floppy Drive
720kb 3.50" Floppy Drive
20mb Hard Disk Drive
2Serial & 2Parallel
101 Enhanced Keyboard
800 x600 Resolution
VGA ( advanced) MCGA EGA
CGA MGA MDA compatible

SHECOM XT- TURBO
INTEL 8088 10 MHz CPU
256k RAM
360kb Drive

10 FREE
SOFTWARE

•

286 & 386
SYSTEMS ONLY

SPECIALIST

IN

INTEL 80286 16 or 20 MHz
1024kb ( 1mb) RAM ( expandable)
1.2mb 5.25" Floppy Drive
1.4mb 3.50" Floppy Drive
40mb ( 28ms) Hard Drive
Parallel & Serial I/D
101 Enhanced Keyboard
14" Paper White Monitor
w/Monochrome Controller

$2600

$1600

éror
euud

Serial/Parallel Ports ,\
84- Keyboard " 12 Amber
Monitor • Realtime Clock
çl w

286-16 MHz
286-20 MHz
SHECOM AT- 16

12"
14"
14"
14"
14"

‘
e

Amber Monitor
Paper White
EGA Monitor
Multi Scan
VGA Monitor

OPTIONAL UPGRADE
Genoa Super EGA 600x800
with 14" EGA Monitor
$490
with 14" MultiScan Monitor. $630
with 14" VGA Monitor
S740
with 16" VGA Monitor
$ 1,250

$ 80
$ 145
$ 410
$ 560
$ 510

10 software Free with every SHECOM 286 system includes
Tutorials, EZ DOS 4.0 ( 3.3 compatible) operating system,
GEM Desktop, DATA EDGE ( a Data Base Management program)

10- NET

LAN &

COMPUTONE

AST SixPakPlus w/384k for XT
AST 2mb Rampage/286 w/512k
Logitech Serial Mouse
PC Surial Mouse w/EasyCad
SHECOM 360kb 5.25" External Drive

S365
S590
S70
S140
S310

FLOPPIES
Toshi/Fuji/Epson.. 360K $75
Epson/NEC
1.2 MB $ 95
Toshi/Panasonic.. 760K $ 110
NEC/Toshi
1.4 MB $ 120

DAISY

CHAIN

NETWORK.

20MB
30MB
40MB
40MB

$275
$299
$399
$435

ST- 4051
Miniscribe
Miniscribe
Miniscribe

40M9 $ CALL
20MB $ 320
30MB $ 340
40MB 8610

TWO YEAR
WARRANTY

ASK

FOR

FAX CARD ( Ouadram Internal)
FAX Portable (Ouadram External)
GENOA Super- EGA 600x800 Card
Video- 7VGA Deluxe 752-410
Video- 7VEGA VGA 800x600

HARD DRIVES
ST- 225
ST- 238
ST- 251
ST- 251-1

SHECOM

I

DETAILS.

S295
S270
$210
S255
S340

CONTROLLER CARD
20/30 MB Cntrl Card .
20/30 MB WD at C/Card
20/30 MB WD RII Card .
20/30 MB WD Adpt RU

S 80
$ 150
S 95
S 99

(Hard Drives Include Control Card. Cable. & Fortnating Disk)

CHIPS
256 DRAM
120/100/80/60 NS
1MEG
ALL SPEEDS

e

MATH 8087 All
80287 All
80387 All

CHIPS
CO'S
Speeds
Speeds
Speeds

SHECOM
l
COMPUTERS, INC.
22755-G Savi Ranch Parkway
Yorba Linda, CA 92686
FAX: ( 7141 637-6293
INQUIRIES

714-637-4800

SIMM
& SIP
MODULES

SAME

Call for Individual

DAY
SHIPPING

Call bet
before you buy and
SAVE! SAVE! SAVE!

& Volume Pricing

Ask for our Desktop Publishing
CAD/CAM/CAE System Packages

Most orders shipped with 48 hours or less
HOURS
M- F8a.m. — 6p.m.
SAT 11 a.m.— 3p.m.

PACIFIC TIME

Prices subject to
change without notice

TECH SUPPORT 714-637-5921

SALES ORDERS CALL

1-800-366-4433

•

THE BUYER'S MART

A Directory of Products and Services

THE BUYER'S MART is amonthly advertising section which enables readers
to easily locate suppliers by product category. As a unique feature, each
BUYER'S MART ad includes aReader Service number to assist interested
readers in requesting information from participating advertisers.

furnish typewritten copy. Ads can include headline (23 characters maximum),
descriptive text (250 characters is recommended, but up to 350 characters can
be accomodated), plus company name, address and telephone number. Do not
send logos or camera-ready artwork.
DEADLINE: Ad copy is due approximately 2months prior to issue date. For example: November issue closes on September 8. Send your copy and payment
to THE BUYER'S MART, BYTE Magazine, 1Phoenix Mill Lane, Peterborough,
NH 03458. For more information call 603-924-3754.

RATES: 1x -$55 3x -$500 6x-$475 12x-$425
Prepayment must accompany each insertion. VISA/MC Accepted.
AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must

ACCESSORIES
PRO-CLASSIC T-SHIRTS & BUTTONS
JUST SAY NO to expensive, incompatible PCs
with a T-shirt or button! T-shirt is $ 12 00 plus $ 1.50
shipping & handling. Button is $ 1.00 plus $ 0.50
s&h. State size and quantity when ordering. Send
Check or money order to:

Advanced Systems Consultants
21115 Devonshire St. #329, Chatsworth. CA 91311
(Sorry. no VISA/MC CA residents MUST add sales tax We
never cash your check untel order is shipped')

nquiry 576.

ARTIFICIAL INTELLIGENCE

ATTORNEYS

EXPERT SYSTEM DEVELOPMENT

SOFTWARE COPYRIGHT PROTECTION

Get the award winning AGNESS to develop network
based expert systems using multiple inference methods.
the Merit scheme for efficient data collection, and unique explanation facilities Use the AGNESS C talk
Toolkit to embed an expert system into your application under an obiect oriented environment $795.

Applied Information Systems, Inc.
2117 West Hoyt Ave

St

Paul

MN 55108

(612) 641-9947

FREE BROCHURE
IN FOREIGN COUNTRIES
il you sell or want to sell your software in other countries,
write for inlormation about international copyright, what it is
and who it protects Written for software developers, vendors.
programmers. and company owners KNOW YOUR RIGHTS
in selling software in other countries
DR. FREDRIC ABRAMSON, ATTORNEY AT LAW
Intellectual property and international business law
21155 Burnham Rd, Gaithersburg, MD 20879 ( or)
2121 Wisconsin Ave NW. Suite 330, Washington DC 20012
Adrn in MD, not Ado in DC
301-840-9733

nquiry 585.

Inquiry 581.

BAR CODE
FREE CATALOG
Thousands of parts arid new surplus electronic parts
at super low prices FAST ORDER PROCESSING
AND SHIPPING ( 95% ol all orders shipped within
48 hours)
CALL OR WRITE FOR A FREE CATALOG

ALL ELECTRONICS CORPORATION
P 0 Box 567 Van Nuys CA 91408 0567

NanoLISP

$ 99.99

PRINT BAR CODES, BIG TEXT, LOGOS

An MS-DOS Common LISP interpreter that supports most Common LISP operations and strictly
adheres to the standard. Numerous advanced and
extra features, excellent debugging facilities, sample Al programs, fully- indexed manual, free
technical support.

On EPSON, IBM, OKI dot matrix or LaserJet. Design any format/size on ONE easy screen. 1-120 fields/label 13 text sizes
to 1" - readable al 50 ft. AIAG. MIL- STD. 2of 5. 128,
UPC/EAN, Code 39. File Input, FAST-$279 Logos, Product
Symbols Other menu-driven bar code programs from $49.
30 day $ back

Microcomputer Systems Consultants

Worthington Data Solutions

PO Box 6646. Santa Barbara. CA 93160

1-800-826-5432

(805) 967-2270

(800) 345-4220

In CA: ( 408) 458-9938

nquiry 577.

CUT RIBBON COSTS!

Re- ink your printer ribbons quickly and easily Do all
cartridge ribbons with lust one inker! For crisp, black
professional print since 1982. You can choose from 3
models Manual E- Zee Inker - $ 39.50
Electric E- Zee Inker - $ 89.50
Ink Master ( Electric) - $ 159.00
1000's of satisfied users in 5years Money back guarantee

BORG INDUSTRIES

525 MAIN ST
1-800-553-2404

JANESVILLE, IA 50647
In IOWA 319-987-2976

nquiry 578.

Awarded United States Patent 04701062
Lasts 1005 tones longer iban the conventonal ribbon
For printers using 1
2 "width open spool ribbon
/
Dec LA 180/t 20
Dec LA 30/IBM 1443
Tetetype•Model 40
TI 800/810. 820 880
leles and we MI toward you

CONTROLLED PRINTOUT DEVICES, INC.
POB 869. Baldwin Rd. Arden, NC 28704

(704) 684-9044 • TELEX: ( FILMON-AREN) 577454

nquiry 579.

FREE CATALOG
A complete source for computer supplies at low
prices. Fast Service: Diskettes • Latest Accessories
• Books • Software • Dust Covers • Furniture
•Data Cartridges • Plotter Pens • Cleaning Supplies
• Tapes • Ribbons • Printers • Computer Paper
• Copier Supplies • Surge Protectors • Cables
• Print Wheels • MUCH MORE.
Call, write or circle inquiry card for aFREE CATALOG

GAAN COMPUTER SUPPLIES

186 B East Sunnyoaks Ave Campbell, CA 95008
(8001 523-1238, In Calif. ( 008) 370-6717

nquiry 580.
392

NovaCast Expert Systems
2530 Berryessa Rd Suite 607, San Jose, CA 95132
(408) 272-4071

Fax: ( 408) 437-7777

BAR CODE READERS
From the manufacturer for PC/XT/AT, & PS/2. Attaches as 2nd keyboard, reads as keyed data. External or bus install. With steel wand-$ 399. Supports All Novell! Kimtron, Link, Wyse, RS- 232. Supports Alloy PC-TERM. Portables, Lasers. Badge.
30 day $ back.

Worthington Data Solutions
417A Ingalls St. Santa Cruz CA 95060
(800) 345-4220

In CA: ( 408) 458-9938

Inquiry 582.

SELF-INKING PRINTER RIBBON

Okidala 82A 83A 84 92 93
Teletype 33 35
Star Gomm 10X
E.tel
Contact us by mal pnore un

NEW EXPERT SYSTEM

FirstExpert • Aunique expert systems tool that you can master
in afew hours! Generates the complete system based on your
specification! Built-in learning procedure automatically
creates knowledgeba. Interactive structured induction
allows you to add new knowledge at any time. Includes consultancy system Handles up to 10.000 rules on aPC ,Demos
included. IBM pc's / PS- 2's.
An ingenious program, buy now for only $99.95. en add $500
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Buy your own Book
Get afully supported LISP program for
the MAC without the padded price to
pay for an expensive book. $ 20 buys
it MAC plus or equivalent runs it. Order
now and save.

Oosson Software

Box 33113, Coon Rapids, MN 55433

PRINT BAR CODES/BIG TEXT
FROM YOUR PROGRAM
Add bar codes and big graphics text to your program
Print from ANY MS-DOS language Bar codes' UPC.
EAN, 2of 5, MSI, Code 39 Epson, Oki. IBM dot matrix
text up to 1
/ " LaserJet up to 2. Font cartridges not
2
required. 6159-6239. 30 day SS back.

Worthington Data Solutions

417 A Ingalls St
(800) 345-4220

Santa Cruz. CA 95060
In CA: (408) 468-9938

nquiry 583.

muLISP - 87 for MS-DOS
Fast, compact, efficient LISP programming environment. muLISP programs run 2103 times faster &
take 1
/ to 1/
2
3 the space of other LISPs. 450 Common LISP functions, multi-window editing & debugging, flavors, graphics primitives, lessons & help,
demo programs, comprehensive manual.

Soft Warehouse, Inc.

3615 Harding Ave , Suite 505, Honolulu, HI 96816
(808) 734-5801

nquiry 584.

COMPLETE LINE
OF BAR CODE PRODUCTS
• PrintBar ll • PrintBar Softfonts
• PrintBar I • CodeScan 2000
916) 622 -4640
FREE BROCHURES (

Bear Rock Software Co.
6069 Enterprise Dr. Placerville, CA 95667

nquiry 586.

THE BUYER'S MART
BAR CODE SOLUTIONS
We make bar coding very easy with our complete line of
readers Our PC-Wand readers network, or work with your
keyboard or terminal, or are carried around taking inventory
entering sales and clocking time Our bar code label printing software packages work with MS-DOS or PC- DOS and
most matrix or laser printers We also sell pre-printed labels
Our hardware can work with nearly every computer in the
world

International Technologies & Systems Corp.
635-C North Berry St

(714) 990-1880

Brea CA 92621

FAX: 714 990-2503

TLX 6502821734 MCI

COMMUNICATIONS

CAD/CAM

BAR CODE

PHOTO PLOTTING
from your Smartwork Edit file or any RS-274 Gerber

Photo Plot file Raster type Photoploning supplied on
007" thick Kodak Ultraline film. Plot data accepted by
modem, 5i/4", 31
2 "MS-DOS format disks or 9track wag
/
tape. Gerber plot file 6"x10 - plots start from $ 15.00

Call for details

NOW ,

KEPRO CIRCUIT SYSTEMS
Fenton, MO
1-800-325-3878 / 1-314-343-1630 in MO.

BAR CODE MADE EASY
PERCON. E Z READER" keyboard interfaces and multiuse,
RS 232 models make it easy to add bar code to virtually any
computer/terminal WITHOUT SOFTWARE MODIFICATION
Immediate snipping Two Del warranty Bar code printing
software available Call for details on fast, accurate easy data
entry Substantial reseller discounts

PERCON®
2190 W 11th St

Eugene OR 97402

(503) 344-1189

P-CAD MOUSE

A quality mouse designed to run with the P-CAD software. It requires one RS232C COM Port for the connection. No external security device is needed any more.
Complete hardware and documentation for $ 575 Call
or write for more information. Three years warranty
Checks, COD, VISA. MC accepted.

UNITEK SYSTEM
9228 Vancouver Drive, Sacramento, CA 95826
(9161 962-6075
P- CAD trademark of Personal CAD System. Inc

BI-DirectIonal File Xfers
Muiti-Com telecommun cations program veers the tAlovonc
Sumfitenerous Downloading/Uploading
• Send/Receive Console Messages Curing Fie Tratalers
• 100% Line Utilizaton During Muln•Ftle Transfers
• Uses Full Duplex ADLC Protocol
• More Efficient Than % modern. Kerrnc. etc
• Saves Time and Ca, COrInK1 Casts
Information E. 51411 Demo Disk
$510 • 13 sin
Program Pkg. 31e"
51/. 1 disks. manual
Sag% • SA s/n

Multiplex Systems

(
412) 276-3374 24 Ns.
PO. Box 16174, Pinsbi..rgh. PA 15042

nquiry 599.

nquiry 593.

nquiry 588.

Computer Modules, Inc.
2348 C Walsh Avenue, Santa C(ara, CA 95054
(408) 496-1881
Fax: ( 408) 496-1886

nquiry 598.

Inquiry 592.

nquiry 587.

NEW! FAST! AFFORDABLE!
The LSPC SERIAL/2 is a dual channel. multi-pn•tct.zol, asy,
chronous serial interface for the PCiAT The max data rate
is 400 Kbps externally clocked Typical applications are high
speed data acquisition, SDLC/HDLC communisation , with
mainframes, protocol conversion. and LANs Get ' ant. flex,
Me performance at a low cost of $ 245 CALL OR WRITE

CASE
PC BAR CODE SPECIALISTS
Bar code readers designed for fast, reliable, cost
effective data entry Looks Just like keyboard data ,
Choose from stainless steel wand or laser interface
Also, powerful Bar Code and Text printing software
Great warranty Dealer inquiries welcome

Seagull Scientific Systems
15127 N E 24th, Suite 333, Redmond, WA 98052

FINITE STATE PROGRAM COMPILERS
State programs develop quicker, run faster and use less
memory than sequential programs A few keystrokes can
replace hundreds of instructions The Compeditor. a CASE
software development tool. forms source state programs in
Ada, BASIC. C. FORTRAN and Pascal FOR IBM DOS
Price $ 200 per lang ( With Primer and Debugger)
Sampler $ 50.00 (With all manuals & credit)

AYECO

5025 NasSau Circle. Orlando

INCORPORATED

FL 32808

(
407) 295-0930

206-451-8966

FAX MACHINES

$ 395

MURATA FAX M1/1200/1600

1695/CALL

SHARP F0300/420
SHARP F0220/550
RICOH 10/20

: 10951395

$ CAL L Loe Price
SCALLI1595

SANYO SF1OCVSP200
CANON 20 (
100)18

$ 905/7195
$1075/ULL

Laptop Computers .6759 It up
Prepay prices ViSiVMC 2% COD 2% restock
TELEPHONE PRODUCT CENTER

TOSHIBA

12603 Horner St Garden Grose CA 92641
600-444-3199

nquiry 600.

nquiry 594

COMPUTER INSURANCE
DATA INPUT DEVICES
Bar Code & Magnetic Stripe Readers for microcomputers &
terminals, including IBM PS/2 & others. DEC. Macintosh.
AT&T. CT, Wyse. Wang All readers connect on the keyboard
cable & are transparent to all software Low cost bar cove
print programs. magnetic encoders, & portable readers a- e
also available GSA contract eGSOOK87AGS5346

TPS Electronics

4047 Transport

Palo Alto CA 94303

415-856-6833
Telex 371-9097 TPS PLA
FAX: 415-856-3843

nquiry 589.

JOINT APPLICATION DESIGN

INSURES YOUR COMPUTER

and PROTOTYPING WORKBENCH

SAFEWARE provides fud replacement of 'hardware,
media and purchased software As lit:le as $ 39 a
year provides comprehensive coverage Blanket

Developers! Reduce your costs and improve user
satisfaction Give users a hands on feel for the
system Build a full working model of a system in
Just hours PC-PROTO is easy to use. flexible and
writes the documentation for you From $ 149

Kartech, Inc.

(
416) 656-2032

165 Pinewood Ave, Toronto, Ontario, Canada M6C 2V6

nquiry 595.

CD-ROM

MEDCOM INFO BBS

CD-ROM Drives & Titles

6312 E. Santa Ana Cyn Rd. # 361. Anaheim. CA 92807
Voice (
714) 996-7982

nquiry 590.

FREE

TOLL

1-800-848-3469

(Local 6.4-262-0559)

SAFE WARE, The Insurance Agenci Inc.

nquiry 601

BBS/PUBLIC DOMAIN
(714) 996-6666 ( 213) 644-5580
32 lines, 3/12/24, 8N1
PC-Pursurtable ( complete cost & signup info
online). multi-user games, group chat, E- Mail &
message boards, computer art, many SIGs, INFOMAT Magazine. downloadable software ( 191MB).
contract & perm Job lists, shopping mall. Calif
foreclosure info. FREE TRIAL

coverage, no list of equipment needed One call
does it all Call 8 am- 10 pm ET ( Sa. 9 tc 5.

Largest selection for PC 8 Mac.
Microsoft Programmers Library & Drive $ 995
Computer Library $695 • Public Domain S/W $99.
Drives from $699 Hundreds of titles trom $29

MCNISAJAMEX, Money- back Guarantee
Call or write for free 100 page catalog
Get if all from " The Bureau"

Bureau of Electronic Publishing
121 Norwood Ave, Upper Montclair, NJ 07043

COMPUTER SOFTWARE
'C' DOCUMENTATION TOOLS
•C-CALL $39 Creates graphec4ree of caller/called seucturet. and
1,05•. prOCedure tableolcontems
•C-HDR $ 39 Createsenserts/uPdates headers lot ouch procedure
showing calleecalled and identifiers
•C- LIST $29 List, actonclograrn reformat prdgrams
•C-REF 529 Localtgloteepararnefer cross referent e
•SPECIAL $ 99 All 4 plus esegratee C-DOC Arson

SOFTWARE BLACKSMITHS INC.
6064 Si

Ives Way, Mississauga. ONT Carlare UN-4MI
(416) 858-4466

(201) 746-3031

nquiry 602.

nquiry 596.

CROSS ASSEMBLERS
450+ New Titles Added Each Month
18, Special Interest Forum message bases plus
Real Time Conferencing USA TODAY Decision
Line News Service Quarterly Newsletter & BBS
System Users Guide PC Pursuit Accessible 780
MB on line Complete PC SIG library VISA/MC
9 Incoming lines. FREE DEMO MODE

Government Databases on

CROSS ASSEMBLERS

CD-ROMs

Universal Linker, Librar an
Targets for 36 Microprocessors

Detailed US databases available on 5 CD-ROMs
Economics, Labor, Agriculture. Consumers. and Food
Soon Health,

Business. Tax. Energy and more Include:

software to make tables, DIF or ASCII $65 each, MS
DOS req CD-ROM publishing services available

(503) 761-8100 12/2400 N,8,1

Hopkins Technology

RANDOM ACCESS Information Network

421 Hazel Lane, Hopkins, MN 55343

PO Box 16675, Portland OR 97216

nquiry 591.

(612) 931-9376

Inquiry 597.

CIS 74017,614

Hosts: PC/MS DOS, micro VAX, VAX 8000
Developed and supported at:

ENERTEC, INC.
BOX 1312, Lansdale, PA 19446
215-362-0966

MC/VISA

Inquiry 603
JANUARY 1989 • BYTE
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CROSS ASSEMBLERS

DATA CONVERSION

DATA/DISK CONVERSION

CONVERT

DISK INTERCHANGE
SERVICE COMPANY

Professional Series
PseudoCode releases it's PseudoSam Professional
Series of cross assemblers. Most popular processors.
Macros, Conditional Assembly, and Include Files. Virtually unlimited size. For IBM PC's, MS-DOS 2.0 or
greater. With manual for $35.00. Each additional $20.00.
(MI res. 4% tax). Shipping $5, Canada $ 10, Foreign $15.
Visa/MC. ( Dealer Inquiries Welcome).

Kore

W- 2's AND 1099's
TO MAGNETIC MEDIA
FOR IRS
FROM 75C PER RECORD
APPROVED SERVICE BUREAU
1*

DataCopy Service of Texas
3306 W

6910 Patterson. Caledonia. MI 49316

DISC specializes in transferring files between incompatible disk formats, and between disk and 9-track tape.
•Dedicated Word Processors
•Mini, Micro et Mainframe Computers
•9-Track Tape ( 800, 1600 and 6250 BPI)
•MSDOS CP/M, UNIX, DOS, '
,Roma TSX+, RT-11

Walnut # 400, Garland, Texas 75042

2 Perk Drive • Westford, MA

(214) 272-7751

616-791-9333

Inquiry 604

01886

(508) 692-0050
nquiry 616.

Inquiry 610

DATABASE MGMT SYSTEMS

tionals, Fast, Reliable
also: Disassemblers

MAG TAPE 0 0 Disk
Disk 0 0 Disk

FREE TRIAL dBASE III CLON!!

CROSS ASSEMBLERS
Macros, PC Compatible, Relocatable, Condifrom $150

"1 on 1is a programmable relational DBMS
The menu
mode rs a fancier and more complete version of DBasesS
assistant mode
1on 1 - 3P is agreat deal for those who
would be glad to have a dBASE III PLUS clone"

•• PC MAGAZINE 5/17/88 ••

EPROM Programmer Board

MICROCOMPUTER TOOLS CO.
Phone ( 800) 443-0779
In CA ( 415) 825-4200
912 Hastings Dr, Concord, CA 94518

Free 30 day trial full program USA only or Buy no« get free
upgrade Money back guarantee $89 o $5. S/H chk/Amex
CAN r$4 Other ,
e$10 Call or write,

1 on 1 Computer Solutions

• We are PC 6

supported.

Integrated Data Service
5439 Seneca Place, Simi Valley, CA 93063

26 FincInvood Dr Trumbull, CT 06811
203 -375-0914
dBASE ill is a trademark of AshtonTATE

Inquiry 605.

Inquiry 611.

MAC experts

• Lowest prices guaranteed
•All PC's, MAC's, micros, minis 8 mainframes

(805) 584-0023

nquiry 617.

DATA/DISK CONVERSION
680X0 Cross Assemblers

1st Run Computer Services Inc.

RAVEN Computer Systems

1261 Broadway. Suite 50/3, New York. NY l000l

OM«

Bes 12118. St. Peal, MN 55112

• Disk

• Scanning • Tape
'TYPEWRITTEN 5.33 per page to ASCII
*TYPESET 6-24 point Low Rates
(WP Formats evadable)
IMAGES
Logos/Line Art/Glossies

( 612) 636 0365

(212) 779-0800

HP

FILE COPY

IBM PC to HP File Copy allows IBM PCs, PS/2, corn.
patibles to read, write files written by Hewlett Packard
Series 70, 80, 200, 300, 1000, 9000's. We offer custom
work using our file copy utilities and program translators.
Call for estimate, catalog, data sheet

Oswego Software
507

North Adams St.

Oswego, Illinois 60543

Inquiry 612.

nquiry 606.

IBM PC « too.

QUALITY CONVERSIONS

Noe naciereee query KIM Cross Armond«, he ure yak 18M PC or
carepriele. M remora nclude Mom Wins Wilms upe32 clef heels.
scnel weed ebbs INCLUDE Ilse RON »was ORO, DGDS 631.1. eery
caw amens (ace MACROS), peed mane Beirc means came S.
ricceds tree.; melon. owe Mr &records a relocilabe modem. Ind
«MI • Iniew Mere mew Snoods or beery cape eat Na cop? pre
Wisd. tardwum rewires«. me 320K. 006 2/Cf. II lee'. C600
eXCOB3b10—$40.95
Unkna MCC088010—$8085
13sec arQ0—Saide
Bien 68020196881—S129
aude WS& '
Xerox:red MN medals • Me srdes Or PA POS or CODS

312/554-3567
Fax 312/554-3573
Telex 858-757

Inquiry 618.

6800-Family Development Software

Get the Expertise You Need!

Combine our software and your PC for a powerful development system for the Motorola 6800,6901, 6809, and 68k1C11
Our C Compilers feature a complete implementation ( excluding bit fields) of the language as described by (SR and
yield 30-70% shorter code than other compilers. Our
Motorola-compatible Assemblers feature macros and conditional assembly Linker and Terminal Emulator included.

CONVERSION SERVICES

Disk/Disk • Tape/Disk • OCR

Convert any 9track magnetic tape to or from over

Wintek Corporation
1801 South St

Over 1,000 formats! 31
2 ,
/
51
4 ,
/
or 8 inch disks. 9track
mag tape: 10 MB Bernoulli cartndge. Data base and
word processor translation. Specialists in Government Security Data. Call for free consultation.

1000 formats including 31
/
2', 5
4 ", 8" disk formats &
/
1
word processors. Disk to disk conversions also

Computer Conversions, Inc.

Plvar Computing Services, Inc.

9580 Black Mtn Rd. Ste J. San Diego, CA 92126

Lafayette IN 47904

(800) 742-6809 or (317) 742-8428
nquify

(619) 693-1697

607.

nquiry 613

available. Call for more info. Introducing OCR Scanning Services.
165 Arlington Hgts. Rd . Dept # B

Buffalo Grove, IL 60089 (
312) 459-6010

.
iquiry 619.

DEMOS/TUTORIALS
Z80/HD64180
Cross assemblers run on PC and are compatible

with

Microsoft

M80/L80. $ 195.00

for

have CP/M emulator
cards for PC. Up to 12.5 mhz Z80 clock speed,
starting at $249.95! Also Z80/H064180 C
compilers.
assembler and linker. We

Z-World
1772 Picasso Ave

Davis, CA 95616 ( 916) 753-3722

DISK CONVERSIONS
Media transfer to or from: IBM, Xerox, DEC, Wang,
Lanier. CPT, % corn, NB', CT, also WP, WS,
MS/WRD, DW4, MM, Samna, DEC DX, MAS 11,
Xerox-Writer, ASCII

FREE TEST CONVERSION

CONVERSION SPECIALISTS

NOSTRADAMUS, INC.

531 Main St, Ste 835, El Segundo, CA 90245

(213) 545-6551

( 213) 322-6319

Inquiry 614.

Inquiry 608.

INSTANT REPLAY III
Build Demos. Tutorials. Prototypes, Presentations, Mus,
Timed Keyboard Macros, and Menu Systems Includes
Screen Maker, KeystrokerTme Editor, Program Memorizer.
and Animator Recd Great Reviews! Simply the BEST Not
copy protected. No royalties. 60 day satisfaction money
back guar IBM and Compatb $ 149 95 U SChk/Cr Crd
Demo Diskette $ 500
3191 South Valley Street ( ste 252)
Salt Lake City, Utah 84109

DATA CONVERSION
MEDIA CONVERSION/DATA TRANSLATION
More then Just e straight dump or ASCII transfer ,
Word Processing, DBMS, and Spreadeheet data on °Mks
or Tapes transferred directly into applications running on
Mainframes, Minis, Micros, Dedicated Word Processors,
lypeeetters, and Electronic PublinhIng systems.
IBM P8/25 Macintosh supported
el in the translation industry ,

CompuData Translators, Inc.
3325 Wilshire Blvd

Suite 1202, Los Angeles CA 900 ,0

(213) 387-4477

1-800-825-8251

Inquiry 609.
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(
801) 487-9862

Inquiry 620.

DISASSEMBLERS
DISK & TAPE CONVERSIONS
AUTOMATICALLY
SAVE TIME AND MONEY

Over 1000 formats from Mini, Micro Mamtrame, Word Processors. & Typesetters.
TAPE Conversions as low as

moo MB

DISK Conversions as low as $ 15,00 per Disk
Call or write TODAY for a cost saving quotation.

CREATIVE DATA SERVICES
1210 W Latimer Ave., Campbell. CA 95008
(408) 888-8080

nquiry 615.

SOFT-X-PLORE
See " BYTE's May ' 8.8 issue pg 78" Disassemble 500
kb (*) program at 10,000/rein. (*) in any file, ROM/RAM
memory up to 80386 instruction set Cl. SOFT-S-plore:
'is for MS/DOS 2.0+ systems
'uses 20 algorithms and seven passes (')
'only $12995 plus S&H w/30 day guarantee.
To order call (900) 446-4656 or info ( 203) 550-0236
Or wets:

RJSWANTEK INC.
Newington CT 06111

178 Brookside Rd
•best on the market

rquiry 621.

MCNISA accepted

THE BUYER'S MART
DISK COMPATIBILITY

DISKETTES

CHEAP DISKS!!!

IBM PC's USE Mac DISKS
MatchMaker lets you plug any Macintosh external floppy drive into an IBM PC. Half size card and
software lets you copy to/from, view directory, initialize, or delete files on the Mac diskette. Works
with PCs, XTs, ATs. and compatibles. The easy way
to move in formation
$149.00 Vlsa/MC/COD/Chk

Micro Solutions Computer Products
132 W Lincoln Hwy. DeKalb. IL 60115

BEAT THE

Although this headline may not convey
quality.
our 31/2 " floppy disks dol

favorite Lotto game. ( Please specify.)

FREE.., with your Demo disk order...Gall
Howard's 64- page Pocket Guide to Lottery Winning Wheeling Systems. Send check or money
order for $ 5 for 51
4 " ($ 6 for 3,
/
/z") demo disk to:
Smart Luck Computer Systems

SYSTEMS SUPPORT DATA
223 North Royal Avenue Front Royal, VA 22630

1-800-231-4355

Dept B 5 PO Boo 1519 White Plains, NY 10e12

inquiry 634

DUPLICATION SERVICES

PS/2 DRIVES FOR PC's AT's
CompatiKit/PC
CompatiKitiAT

Built-in floppy controllers- no problem.
Supports multiple drives and formats. Lets your
computer use IBM PS/2 1AM diskettes plus more!
Call for further information or to place an order.
VISA/MC/COD/CHECK

Micro Solutions Computer Products

132 W Lincoln Hwy, DeKaM IL 60115

815/756-3411

•One Stop Shopping •
•Custom Packaging •
•Copy Protection •
•Competitive

Precise flowcharting sfee and simple with Flow Charting
114. Draw. edit and on -8perfect charts bold and normal fonts.
26 shapes - 95 sizes, fast entry of arrows. bypassea & con
nectork Fast Insert Line; shrink screen displays 200-columrchart. 40 column edit screen for detail work, much more ,

Technical Support
Drop Shipping
Fast Turnaround
Pricing

SATISFACTION GUARANTEED

800-222-0490 NJ 201-462-7628
MEGASoft
,0

Box 710, Freehold, NJ 07728

See

Old &IS on page

art

Inquiry 629.

623.

FLOW CHARTS
FLOW CHARTING II+ HELPS YOU!

SOFTWARE DUPLICATION

8309
$ 250

of Gall Howard's
Smart Luck Computer Advantage" for 'our

720k only 988

Inquiry 628.

DISK DRIVES

LOTTERY

$5 Demo Disk

100% Certified
1.44 MEG only $ 2.60

815/756 -3411

Inquiry 622.

Inquiry

ENTERTAINMENT

PATTON & PATTON
81 Great Oaks Blvd. San Jose, CA 95119

1-800-525-0082 ( Outside CA)
408-629-5376 (CA/Int'l)
Inquiry 635.

DISK DUPE EQUIPMENT
DO YOUR OWN DUPLICATION

SOFTWARE KIT PACKAGING

Copy 10.000 or only 10
in as little as 15
seconds each with famous Mountain Duplication equipment at the very best prices!! See us
for all of your duplication equipment needs

OEM supplier to one of the world's largest computer companies offers quality packaging for
your computer products. Quality products
reflecting your companies image is our highest
priority. Ask about PREFCRMATTED DISKETTES for R&D. Call or write.

f'orn Disks to Drives to Duplicators.

SYSTEMS SUPPORT DATA
223 North Royal Avenue. Front Royal, VA 22630

1-800-231-4355

UN1SPEC CORPORATION
4845 Iraw Road Uni 6.8 Depe,v NY 1404,,

(716) 633-2810

nquiry 624.

•Spec ,ahzing ii, dupl,ceng disks provided by the customer
•3ii,e• or 51A•57." PRICES - 22 cents to 30 cents a disk"
•3,/o• PRICES - 35 cents to 50 cents a disk"
•Bad disks returned
•Fast turnaround
•You choose the quality of the disk, well duplicate them°
•We can help with labels, sleeves, printing - just ask ,
•No hidden costs

DISK-O-DATA

366 Massachusetts Ave

1-800-637-4888
Inquiry 636.

ELECTRONIC PROJECTS

WE COPY YOUR DISKS FOR LESS

Suite 303. Arlington MA 02174

800-848-8408

SILTRONIX, INC.
P.O Box 82544, Sari Diego, CA 92138

Fax (716) 633-2813

nquiry 630.

DISK DUPLICATION

STRUCTURED FLOW CHART

NSChart creates NaSSFShneiderman ( structurec)
flowcharts from a simple PDL. Keywords define
structures & text strings appear in the chart Easy
to create, even easier to revise! Automatic chart sizing, text centering. Translators from many
languages available. For Mac and IBM PC.

617-606-6703

nquiry 625.

BUILD TALKING

ROBOT!

- Build BE R.T.
the Basic Educational Robot Trainer
- Featured in BYTE April 8 May/ 87
- Even achild can program this talking Robot, built
from off-the- shelf components
- Minimum Kit $50.00 U.S.
- Complete Kit
$180.00
- + to% S/H
VISA welcomed
- For further information write to

GoCo Dist.

Suite 806 1146 Harwood st.. Vancouver, BC Canada 86E 381
VISA orders only: 604-681-0595

Inquiry 631.

HARDWARE
DIGITAL SIGNAL PROCESSOR
DSP products for the IBM PC/XT/AT based on the TI
TMS32010 and TMS320C25 Designed for applications
in communications, instrumentation, speech
ard
numeric processing. Offered with 12 bit 80 KHz A/D and
D/A and continuous data acquisition & playback option

$650 and up.

DALA NCO SPRY
89 Westland Ave, Rochester. NY 14618
(716) 244-6007

nquiry 637.

ENTERTAINMENT
SOFTWARE PRODUCTION
• Disk duplication •
• All formats •
• EVERLOCK copy •
protection •
• Label/sleeve printing •
• Full packaging
"'vie"

Warehousing
Drop shipping

Fulfillment
48- hour delivery
Consultation 8
guidance

Star-Byte, Inc.

713 W Main St

*

* EGA Chess * * *

CUBE

Lansdale. PA 194.46

215-368-1200

*

• " Challenging"... "Relentless" - PC Mag
• Fully Animated High Resolution Graphics
•Solves Mate In 7. _ On Screen Clock
• Huge Opening Book
Select Level
•Save/Restart/Print Your Own Games
• Requires 256K EGA/VGA 5.25" disk
• $ 34.95 ( 55.00 for Demo)

800-243-1515

Microsystems

PO Box 26064, Overland Park, KS 66225
(9131 849-6747
VISA/MC

Inquiry 632.

nquiry 626.

DUPLICATION IS THE SINCEREST FORM OF FLATTERY
Let us Flatter you!!!

NEMESIS" Go Master'

See us for all disk

Go, a game of strategic elegance, has been a way of
life in the Orient for over four thousand years. Many consider Go to be the secret of the Japanese businessman's success. "
While chess is agame of ear. Go is

All

formats- All

prices- Our

own

systems.

1n- house

Best

printing

o'

documentation- labels- Sleeves.

SYSTEMS SUPPORT DATA
223 North Royal Avenue, Front Royal, VA 2263C

1-800-231-4355
nquiry 627.

a game of market sharelPresident of Nikko Hotels].
"If you are Interested In Go, buy this program."
Game of the Month J. Pournelle BYTE 7/87

Toyogo, Inc.

DUNE SYSTEMS
2603 Willa Dr . St Joseph MI 49085

(616) 983-2352

INDUSTRIAL STRENGTH SINGLE BOARD COMPUTE
Has optimum features for monitor + control application,.
16 Chan ND • 4 F1S232/422 Ports • 48 Prog /
0 Lines
•8Opto INs • 8 HoDrive OUTs • 4 Timers • Watchdog
• 104K Memory • 5.25 x8.0 Options. Resident FORT-I
OS with Target Compiler, Editor, Assembler, + Ado
Load/Start, 5MHz 8085 • 4Chan De • Battery Backed
Clock/RAM • Networking • PC Support.

E-PAC 1000+

The Leader in Computer Go.

76 Bedford St 034-Y. Lexington, MA 02171 ( 617) 861-0488

nquiry 633.

Tests/Identifies over 650 digital chips with ANY type
of output in seconds Also tests popular RAM chips. IBM
compatible version $259. C128 + C64 version 5159.

Inquiry 638.

duplication needs. 10 disks to 100.000 and
more

CHIP CHECKER
•74/54 TTL a- CMOS • 8000 Nat y Signetics
• 14/4000 CMOS
• 9000 TTL
• 14-24 Pin Chips • 3" + . 6" IC widths

$
24900

E-PAC 2000+ $449.00

EMAC INC.
PO Boo 2042 Carbondale IL 62902

(818) 529 -4025

nquiry 639.
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HARDWARE

LANS

PC BOARDS

FREE CATALOG

Are you about to spend thousands of dollars for

P- C- B ARTWORK MADE EASY!

Protect your computer power from black-outs, brownouts, audio/video hash and surges1 Complete line of low
cost Emergency Power Supply units, Line Conditioners
and Surge Suppressors prevent damage and loss of
valuable data. Prevent errors, malfunctions and false
printouts! Send for money saving catalog today.

INDUS-TOOL
730 W Lake St

The invisible Network does the same thing, but costs only
$249 per machine True NETBIOS-cornpatibie Local Area Network with high-speed 1.8 Mbps interface cards, cables, and
all networking software Works great with Multi-user dBASE.
Clipper. OuickSilver. FokBASE+. and all other file- sharing and
mull,- user software

Database Specialties (
415) 652-3630
PO Box 2975, Oakland, CA 94618

Chicago IL 60606

Phone 312-648-2191
nquiry

Novell or 3-COM?

Create and Revise PrInted-CIrcuit-Artwork
on your IBM or Compatible
•Help Screens • Dip & Sip Library
•Printer and Plotter Artwork • Supports Mice
•Auto- Router available • ICON Menus
Requirements: IBM or Compatible PC. 384K RAM, DOS
3.0 or later. PCBoards, $9900
DEMO: $ 10.00

PCBoards

2110 14th Ave South, Birmingham, AL 35205
(205) 933-1122

Inquiry 651

640.

LAPTOP COMPUTERS
Rack- Mounted AT 286 or 386
Industrial, Med-Tech, Laboratory and Comm

needs

Iniel 80286 or 80386 CPU daughter card
Passive back
Mane (840 expansion slots) 0 Fits standard 19" rack 0 Heavy.
duty dual tans 0 Clean au filter O High speed. high quality hard
disk available 0 Slide mounted CPU chassis or easy
maintenance access 0 Power supply up to 360 Watts For
details and prices. Contact'

(516) 589-8666
International
Telecommunications Services
nquiry

LAPTOP SPECIALS
Toshiba • Zenith • NEC • DATAVUE • SHARP •
NEW! Hard drives available for Tandy 1400 LT &
Toshiba 1100+ • AFFORDABLE 51
4 " or 31
/
/
2"
DRIVE UNITS for LAPTOPS & DESKTOPS •
DICONIX PRINTERS • 768 card for 11000 • 2400
BAUD MODEMS for Laptops • Fast reliable and
friendly service. For Low Pricing call

COMPUTER OPTIONS UNLIMITED

201-469-7678 (7 Days, 9 am- 10 pm Eastern time)

BIOS. All in super fast assembly language. Includes source code and software license.
DISK1-360K

$5

720K

$6

Book—$18

Zipfast electronics
Box 12238, Lexington, KY 40581-2238

nquiry 652

Inquiry 646.

641

80 programs for IBM PC
Games, quizzes, trivia, utilities, antiviral, programming techniques, how to use DOS and

POETRY PROCESSOR
2 PC — FILE TRANSFER UTILITY

LATEST AWARD BIOS

2PC: Connects any two PC's for file transfer and communIcation

PC/XT • 286 • 386
Support For:
• Enhanced Keyboards
• EGA & VGA Graphics
•3.5" Floppies & More...
Authorized AWARD Distributor

Features ' 115,2cio baud transfer rate • directory trees • chat mode
•file taggingive•ringbeletion • print facility • universal cable ' free
cable wiring diagram ( so you can "roll your ( wn" cable!) • 31
2 "
/
51
/ "disks Complete - $ 55 (List: 580), w/o cable - 845. 2PC
4
Llle: Less Expensive. Works Great , Complete • 640 (
LIP: VAL
wo cable -530. RJ•11 cables optional Both programs ham 43-line
mode
Cables sold separately 'edgier, kbd, mon, 8 others

Call 1-800-423-3400

KOMPUTERWERK, INC.
851 Parkview Blvd . Pittsburgh, PA 15215
nquiry

Thompson Computing,

581F N Ventu Park Road.
Suite 306, Newbury Park, CA 91320, ( 805)498-7653
VISA/MC add 4% $350 S/I-1

POETRY PROCESSING,.

,E 2/96

pq 22,228>

Michael Newmen's POETRY PROCESSOR, is now available for
IBM PC's 8 compats Includes text editor. form editor 8 templates.
25000-word rhyming diaionary automated metrical scansion, rhyme
check. user " Instant Anthology" network
$89.115

'Should delight anyone who loves words...Justifies arecommendation " Peter H. Lewis, N.Y Times
"
downright
user- sumptuous." Washington Poe
Call 201-525-2122 for details on ordering POETRY PACKAGE — also Ind
NERD aslantfinternal dyne dot $5995 & ORPHEUS A.B.C. apoetry
lefortal $4995 Miffed XMAS discount. Or and ck or neo to:

Michael

Newman

c/a The Paris Reteleve 541 E 72nd St

NYC, NY 10021

nquiry 647.

642.

PROGRAM SUBCONTRACT
Apple • Service Parts

LAP- LINK

• Accessories • Systems •

The ultimate solution for linking laptop computer «th any IBM
compatible desktop PC 115, 200 baud transfer rate—faster than
any other product available No installation necessary, easy to
use split screen design Includes incredible " universal cable"
that connects any two computers. Transfer entire disks faster
than aDOS copy command ,Only $
129.9s including universal
cable and both 31
/ 'and 51
2
/ "disks " Bridge" owners can trade
4
in for only 989.95 Mc,cable

BUY *

SELL * TRADE

PR- OWNED Electronics, Inc.
30 Clematis Avenue,
800-274-5343

Waltham, MA

02154

FAX 617-891-3556

Service Centers and Dealers welcome
nquiry

Traveling Software, Inc.
18702 North Creek Parkway. Bothell WA 98011
1-800-343-8080

SC/FOX'PARALLEL COPROCESSOR
PC/XT/AT/386 plug in board with Forth software 10
MIPS operation, up to 50 MIPS burst. 64K to 1M
byte memory. Uses Harris RTX 2000^ RISC
realtime CPU with 1- cycle multiply, 1- cycle
14- priority interrupts, two 256-word stacks, three
16-bit timer/counters, 16- bit lb bus. Ideal for realtime control, signal and image processing and
multiple board operation. From $ 1,995.
SILICON COMPOSERS, INC. ( 415) 322-8763
210 California Ave Suite K, Palo Alto, CA 94306

INVENTORY MANAGEMENT
STOCK- MASTER 4.0
Commercial grade inventory management

aoftware at micro prices.
•Supports all 12
• Stock Status Reporting
transaction types • Activity History Analysis
Bill of Materials
Purchase Order Writing
Order Entry
Material Requirements
On Line Inquiry

714-759-0582

nquiry 645.
396

TURBO SCREEN MASTER

MEMORY CHIPS
(
1Meg)

41256451210

Call

51008

4164-15

Call

51258 for Compaq 386 Cell

416412

Call

6087-3-2

41128 Piggy Back or Al'

Call

80287-6-8-10

41464-12 ( 646y41

Call

80387

Call

414256 (2561(44)

Call

NEC/a20-8

Call

276427128.27256.27512

Call

Mouse

Call

Call

Call
.

Call

Peces suetecr to change

ESSKAY

718-353-3353

BYTE • JANUARY 1989

Produce data entry screens and help windows for Turbo
Pascal and Turbo C Menu-driven, context sensitive help,
configurable edit commands, flexible data validity
checking. colors. IBM-PC graphics characters.
Generates Pascal and C source code. Only $6995 plus
Taw S&H. WA residents add 78%

BLUE BRIDGE SOFTWARE
7401 W Canal Drive, Suite 343
Kennewick, WA 99336
(509) 627-6729

nquiry 654.

MONITOR INTERFACE
DRIVE MULTIPLE MONITORS
with one PC using our VOPEX video port expanders. Featuring no loss of resolution or color,
presentations are more dramatic. We have a
VOPEX for PC, PS/2, MAC II & workstations. Units
are available from 2 to 10 output ports.

NETWORK TECHNOLOGIES INC.
800.RGBTECH or 216-543-1848

Applied Micro Business Systems, Inc.
177.F Riverside A., Newport Beach CA 92663

3239 Mill Run, Raleigh, NC 27612
800-227-7681 or 919-782-9045

PROGRAMMERS TOOLS

Irquiry 649.

nquiry 644.

Automated Software

nquiry 653.

MEMORY CHIPS

HARDWARE/COPROCESSOR

•Trend Analysis •
•Quality Control •
• Multiple Locations •
• Purchase Order Tracking •
•Open Order Reporting •
• Serial/Lot IS Tracking

( 206) 483-8088

nquiry 648.

643.

In a Time Jam?
Let us do your software work in TPascal or
TC or M/S C. Guaranteed fast turn, low price
and satisfaction. To your specs or well
design too!

19145

MCNISAIAMEX

Elizabeth St., Aurora, OH 44202

nquiry 650.

TUB' 4.1 Version Control
"TUB' is agreat system - — PC Tech Journal 3/88.
Full-featured configuration mgmt for software professionals. All versions of your code instantly available. Very
compact, only changes are stored. Check-inlout looks,
revision merge, branching, more Mainframe deltas for
Pansophic, ADR, IBM, Unisys, MS -DOS. $99.95, or
5- station LAN $299.95 + shipping

BURTON SYSTEMS SOFTWARE
PO Box 4156, Cary, NC 27519

Inquiry 655.

(919) 858-0475

THE BUYER'S MART
PROGRAMMERS TOOLS

PROGRAMMERS TOOLS

PUBLIC DOMAIN

FREE BUYER'S GUIDE

FREE CATALOG
PUBLIC DOMAIN/SHAREWARE

FORTRAN NAMELIST EMULATOR
NAMLST" subroutine library provides Fortran programmers
with an emulation of NAMELIST and associated read and

Programmer's Connection is an independent dealer representing more than 300 manufacturers with over 800 software
products for IBM personal computers and compatibles We

write routines Supports Fortran 77 data types. 31 character
names, control of output line length, tab stops, paging, plus
features not found in compilers with NAMELIST statements
Popular Fortran 77 compilers Literature available Price

have serviced the professional programmer since 1984 by
offering sound advice and low prices Call or write today to

5150

receive your FREE comprehensive Buyer's Guide

Data Ready

4647 T Highway 280 E — Suite 150, Birmingham, AL 35242

(205) 991-6381

Programmer's Connection
7249 Whipple Ave NW
North Canton, OH 44720

US 800-336-1166

Canada 800-225.1166
International 216-494-3781

Programmer's Calculator
See " What's New" pg. 78, BYTE Nov.
1988. Memory resident & stand alone.
Results in BIN, OCT, DEC & HEX
simultaneously. Fully customizable! Tutorial
and thorough documentation. $ 29.95

Falk Data Systems
5322 Rockwood Ct

El Paso. TX 79932

(915) 584-7670

DEVELOPMENT

DISASSEMBLERS
MPU OBJECT CODE on your PC
Relocatable, symbolic disassernblers are now available
for the Motorola, Intel, RCA, TI, Rockwell. 8 Dog
micros! Automatic label generation, assembly capability
and much more Call and ask for what you need

RELMS'
(408) 356-1210
TWX 910-379-0014 ( 800) 448-4880

B Mason

Michqan 48854

Runs on IBM PC, XT, AT,
and compatibles.

semi- log, customizable symbols

Send $25 check to:

synthetic intelligence
New

York

RENT SOFTWARE $ 1/DISK
Rent Public Domain and User Supported Software
for $ 1 per diskfull or we'll copy. IBM ( 31
2 " also),
/
Apple, C-64, Sanyo 550 and Mac. Sampler $ 3
VISA/MC . 24 hr info/order line. ( 619) 941-3244 or
send # 10 SASE ( specify computer) Money Back
Guarantee ,

Box 3040 ( T), Vista. CA 92083
office: 10 -6PST Mon,- Sat. ( 619) 941-9761

FREE IBM SOFTWARE
FREE CATALOG also contains SHAREWARE. 51
4
/
and 3,/u- inch. All categories. ENGINEERING, CAD.
DESKTOP
PUBLISHING,
LANGUAGES,
UTILITIES, BUSINESS, GRAPHICS, SPREADSHEETS, WORD PROCESSORS, CHURCH,
MEDICAL, HEALTH. EDUCATION, HOME

"Copyright- It® "

Mac interface, lists, printing, graphics, tiling. Extender GraphPao. (Duality color graphs. Line, bar,

1-517-628-2943

nquiry 669.

Copyright your software with:

Professional Programmers Extender: Standard

nra

SECTOR SYSTEMS COMPANY, INC.
Dept Ell, 416 Ocean Avenue. Marblehead, MA 01945

286 Fifth Ave e707, NY 10001

(617) 639-2625

nquiry 670.

nquiry 664.

nquiry 658

Computer Solutions
PO Bon 354- Dept

FutureSystems

PO. Box 6719, San Jose, CA 95150

TOOLS

INVENTION Software
(313) 996-8108

tions, Please specify computer-48 hr turnaround'

nquiry 668.

nquiry 663.

rquiry 657.

each' Rent or buy Free shipping ,Call toll tree, write or cir cle reader service for FREE BIG CATALOG vnth full descrip-

1-800-874-9375 (M- F 10-6 EST)

nquiry 662

Inquiry 656.

• 400 IBM PC 8 compatibles disks •
200 Amiga disks • 125 Atari ST disks
PC disks as low as St 25 each. Amiga 8 ST as low as 51 60

PUBLIC DOMAIN
TURBO PLUS $ 149.95

OUTSTANDING IBM SOFTWARE

Programming tools for Turbo Pascal 50 Screen Painter,

ONLY $ 2.75/DISK OR LESS

Code Generator. I/O Fields. Dynamic Menus

Our collection contains the latest versions of the Bee
Shareware and Public Domain Programs Most are menu
driven with full documentation 3.50" format is also available
Orders shipped First Class Within 24 hours and Satisfaction
is guaranteed Write for free printed catalogue or send a25:
stamp for a disk catalogue

Programming Unit Libraries. Sample Programs.
280 Page Illustrated Manual 60 Day Satisfaction
Guarantee! Brochures 8 Demo Diskettes avail
Highly Favorable Reveres , IBM 8 Compatibles

Nostradamus Inc.

3191 South Vatley Si ( Sure 252) Sae Lake City Ur S4109

(801) 487-9662

1621 Fulton Ave

(
916) 973-1850
Suite 435-B. Sacramento, CA 95825

Get INSIDE!

INSIDE , is a powerful software performance analysis
tool for popular PC compilers INSIDE! measures the
execution time of every function or procedure with
microsecond accuracy or computes how often each
source line is executed Simply compile your application and INSIDE 1 does the rest $ 75 VISA/MC/COD

Paradigm Systems Inc.
P.O

Box 152, Milford, MA 01757

(800) 537-5043

In MA: ( 508) 478-0499

$3.00 SOFTWARE FOR IBM PC
Hundreds to choose from. wordprocessors,
databases, spreadsheets, games. lotto, communications, business, music, bible, art, education,
language and useful utilities for making your computer easier to learn. Most programs have
documentatson on the disk.
WRITE FOR YOUR FREE CATALOG TODAY!

BEST BITS & BYTES
PO

Box 8245

Dept B.

Van

In CA: (818) 781-9975

Nuys, CA 91409

800-245- BYTE

nquiry 666.

Inquiry 660.

Modula2 DBMS: $39
ModBase 20 is a B- Tree file manager that uses Ashton
Tate 's dBase Ill data tile format New version is four times
faster than previous release and includes all new manual,
plus advanced features such as automatic index file
maintenance Fa JPI. Logrtech. Stony Brook. FST compliers
539 price includes all source code Ask about our screen.
graphics, EMS. engineering, Btneve and Netware support
libraries, too MCNISA/AMEX/PO/COD

PM I

4536 SE 50th, Portland. OR 97206

(503) 777-8844; FAX: ( 503) 777-0934

FREE SOFTWARE
BEST OF PUBLIC DOMAIN
& SHAREWARE.
Carefully selected and
edited programs for I.B.M.
Send S.A.S.E. for free catalog.
C.C.S., Inc.

Dept. BI
PO Box 312, Lafayette Hill, PA 19444

nquiry 667.

OdA

rErT). 'e rr flir0 and

"
di.? isv
ti-sm

res i
woke

04.0 along * 0v

lour

regula 1 su0SCripoon . 11 even send pu an eidra disk Mead catalog
4 tines a year featuring cep 6000 products ol PI kinds 46 in 60% below
retail use this wholesale catalog for the savings or in make huge profits
This disk subscription will change your life financial technically as . 1as
humanly Sc we mote you to enhance your life and broaden wpm horizons
pin us now and r 30 disks ternis ne muser on/y 4249S lhars one, as
Cents 6 6 each lu N Peckon double sided disk The browse iiwextment you
.1 e.er malp For IBM PC/l(T4ST and comps.« Send Check or more,
order 10

Smart Work International
la Carrell@ Dr

La. Pobacong

NJ 06349

nquiry 671.

nquiry 665.

nquiry 659.

nquiry 661.

A.C.L.

INEXPENSIVE DISK SUBSCRIPTION
26 double sided dPus a year packed yeah the ... ea, Jerrie. uYogransI and
utilities Also inkamation about eyerytNng in Me ', sines, ,and personal

FREE SOFTWARE
Buy or Rent S1/disk

World's largest Free Software Library of IBM PC 8 Com
patibles and Macintosh Over 3000 programs for
Religion, Utilities, Business, Com, Word Processor
Education. and Games on 54" and 35" format Best
quality, Lowest rate, and Fastest service For fast free
catalogue write to

SOFTSHOPIPE
PO Box 15022, Ann Arbor MI 48106
(313) 763-8721

nquiry 672.

FREE SOFTWARE
We send you 15-20 new IBM programs a month on 5
disks— FREE You pay only 85 shipping/handling Annual membership reg $2995 Join today for only $995
and we'll send you meet 30 programs on 10 disks as a
bonus— FREE! No gimmicks— no catches ,

toll free 800 669-2669 ext 348

SOFTWARE of the MONTH CLUB
we take visaimastercardiamex

nquiry 673.
JANUARY 1989 • BYTE
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THE BUYER'S MART
SOFTWARE/BASIC

SECURITY

QuIckWindows

THE ULTIMATE COPY PROTECTION
Completely Menu Driven
Quite
Defeats all Hardware/Sol/ware Copiers
Simply
No Source Code Changes
The Best
Multiple Layering
Way To
No Damaged Media
Protect
Full Hard Disk Support
Your Valuable
Unturned Metering
Software Investment
FREE Demo Disk
STOPCOPY" $325.4

STOPCOPY PLUS $450«

BBI COMPUTER SYSTEMS'
14105 Heritage La. Silver Spring, MD 20906 ( 301)971.1M

nquiry 674.

SOFTWARE/BUSINESS

As seen in the Microsoft Value-Pack Catalog)
Creme weirdoes popup 051 puadonin mania, dataentry scream
err multiple-input dialog boaes quickly and easily Full support
of Microsoft mouse Jtan the many Fortune 500 companes usCluckWAMore and olio >au copy 8dr OuckVAnclows 85
Advanced $131 For Mocec(1 OuockRASIf or EASCom see
132.81. BYTE, March '86

"HANDWRITING" BY COMPUTER
Now hash-proof your mailings!
Unique n.ir program " writes" letters arid addresses envelopes
in scnpt Marry handwriting styles available including ordinary
calve,/ ancl wen Thomas Jedersco , For ism PC/XTKE cow,
pebbles and 24-pn dot mainx or HP laser printers

PC SOFTWARE SERVICES, INC.

Software Interphase, Inc.

16405 amigo End Rd

5 Bradley 9. Surte 106 • Proadenors RI 02908
(401) 274-6485

nquiry 680.

Suse 102, Miami La». FL 32014

(305) 362-9277

Cad now for Pm Demo Désk

nquiry 685.

SOFTWARE/BUSINESS
PRIVACY-YESNIRUS-NO
-R:13Y"'
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CSI

P.O Box 98, Nevacn, MA 02168

DATA ENTRY SYSTEM
Hearts-down data entry with two-pass verification for
the IBM PS/2-PC/XT/AT & compatibles. Features include: Auto clueup, verify bypass, range checks, table
bokups, a complete edit language. Fully menu down
Price $395

Simplify the Business of Business
with

SIMPLESOFT's Business Software
•General Ledger
• Accts Payable
•Accts Receivable • Cashficw

Call for our free 30 day trial period.

$49.95 each + S&H
••• Write for FREE CATALOG •••

COMPUTER KEYES

SIMPLESOFT SOFTWARE CORPORATION

21929 Makah Rd., Mitiodway, WA 98020

1402 E. Guadaluge Road, Suite 226 Tempe, AZ 85283

Ted 2067766443

USA 800356-0203

(602) 831-8105

Fax: 2W/767210

nquiry 686.

nquiry 675.

SOFTWARE/CHURCH
BIT-LOCK®

SECURITY

Pracy SURVIVAL 5YEARS proves eflectryeness of paverful multilayered security Rapid decryption algonthms
Reliable/small pon transparent secunty device. PARALLEL
or SERLAL pat. Complemented by econornicei KEY-LOK'
and multrfeatured COMPU-LOCK" including countdown.
timeout, data encryption, and multiproduct protection

MICROCOMPUTER APPLICATIONS
3167 E. Otero Circle, Littleton, CO 80122
(303) 922-6410/770-1863

I on

COPY PROTECTION
world's leading
Seaward copy

muedirieger énear programs Scions potderns with up to 700 cion
so-arts and 3500 nigger. zerobee ot norwileger seriatias tong an

arMA,ce0 aocacabon et to branch and bare metod. New heace readsAvnles LOU wOrkshads Use 1-23Syna ory as amatrix
yereratir cv pod processor Ceas leetures include interacbe and
Oath eçOreDn. Srmodsneer -SlYe cksplay arlo ecleng an equation

prosessor crcrismitranchésierage he LO dorricertrecereersyt
neon generator and enemy anhes $149 wah EC67 support and
120pade manual

EASTERN SOFTAARE PRODUCTS, INC.

Bor 15328 Alsandro IA 22309

software manufacturers depend
protect>. systems Your FREE

DISKETTE introduces you to SuperLock - - minable copy pro
lector, for 18M-PC land compatibles) and Macintosh
• Hard disk support • No source code changes
•CUStOmired versions • LAN support
•New upgrades available

(408) 773-9680
SOFTGUARD SYSTEMS, INC.
710 lalgratr, Sole as, Stroymie. CO %COS
FAX 140% 71114C6

THE ASSESSOR SERIES
Research SlidielCS and business planning software..
GEOGRAPHIC ASSESSOR costol-livingeadary leers he =Notes .. CONVERTIVE SALARY ASSESSOR ralas he 25(0.
commonly surwArol jobs \AIJJACIDN ASSESSOR Icr
"re prises* held stick
MARKET PLANNING ASSESSOR arnulanng porneat he product sales in 30M.
N American areas

bx.Esos pennon

($92 each per quarter, $279 annual subscription)

ECONOMIC RESEARCH INSTITUTE

•Accounts Recield.
•Order Entry
•Sales Analysis

• Accounts Payable
• Job Costing
• Job Estimating

$99 EA + s8h w/dRASE 2, 3 or 3. SOURCE CODE

dATAMAR SYSTEMS
48764 Santa Monica Ave.
San Diego, CA 92107

Cr. CrcVChk/COD

(
619) 223-3344

ROMAR CHURCH SYSTEMSMemberabb01 fields pits sierra, m. labels leers reports
ant bads) Onenno256 foods. Colonel pledge. stalemenl. post
b 255.syr Frarce-gen ledger A/budgel. up lo 5(0 sublolais A. 99
deg& month & YID repots anytrte he any more Atlendarce-8
MA« Irnes 250 eeds per same. 13) ccrsearhe yeehs Paulette
he Icpcy, 3I/9 & hard cksk ',di:011PC Wile he See 46page gke

Romar Church Systems, Attn: 13JB
PO Boa 4211

Elkhart

IN 46514

(219) 262-2188

(714) 833-9801

nquiry 688.

SOFTWARE/ENGINEERING
dFELLER Inventory

Business insentory programs writer,.r -odijrflaj24e dBASE
source code.
dFELLER Irrienbry $150.00
Requires dRASF II or Ill, PC-DCGCPM
dFELLER Plus 1200.00
with Hisey and Purchase Orders
Requires dRil.SF III or dBASE Ill Plus (For StOckrOOMS)

550

Feller Associates

CR PPA, Route 3. Ishpeming. MI 49849

PRACTICAL ENGINEERING TOOLS
Hobbyists-Students-Engineers
CIRCUfT DESIGN. Compiles, menu seiecbons horn basic
electricity through circuit designs.
MATHEMATICS_CompMath, menu selections from
general mall through statistics.
ANALYSS_Comerew Founer Analysis cd weselorrns and
filters PC/MSDOS $49 each. VISA/MC

BSOFT SOFTWARE (614) 491-0832
444 Cotton Rd. C,ciumbus OH 43207

(908) 4884024

nquiry 683.

nquiry 678.

(213) 864-0865

901 Doe Street. Newport Beach, CA 92880

SOFTWARE/ACCOUNTING
dBASE BUSINESS TOOLS
•General Ledger • Purch OrdAnyntory

F1 SOFTWARE

PO Box 3096, Beverly Hills, CA 90212
nquiry 687.

nquiry 682.

Inquiry 677.

PowerChurch Plus®

Fast friendly, reliable church administration
system. Full fund accounting, mailing lista
membership, contributions attendance word
processing, accts payable payroll, multi-user
suPPort and much more - all for $695 complete FREE demo version.

(1123) 380800

nquiry 681.

nquiry 676

r he

MILP88-MIXED-INTEGER LP

A Donerâ-fourLioce menu <tier,seem similar o LP89 tor sohing

nquiry 689.

SOFTWARE/BASIC
QB 4.5 LIBRARIES
Make CluckBASIC 4.5 even better with our
FINALLY! Family of Products. Programming tools.
WINDOWING, Graphics and more!
FREE

CATALOG of Compiled
(800) 423-3400.

BASIC Tools.

KOMPUTERWERK, INC.
851 Parkview Blvd., Pittsburgh, PA 15215

nquiry 679.
398
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LetterBase"

Affordable Engineering Software

New E-Z way to keep track of people AND pnnt dated
and sell-addressed lam letters AUTOMARCALLY Also
does custom letters, labels for rotary desk files and
phone directones. Extremely EASY and FAST Supports Laser Pnnters Order today lor $7995 and receive
FREE program to convert standard mail list files. IBM,
384K, HD. Mail today to:

FREE APPLICATION GUIDE & CATALOG
Croit Analysts • Rod Lixus • Thermal Analysis • Roller
Dr,,ers • Engneenng Graphics • Signal Processing • Pc',veiPaSSrve Fiter Deagn • Transfer FuncinoreFT Analysis •
SrtfiJaion • Mcrostrip Deszin • PaleSDOS • Macintosh • VISA/MC

NAOMI, Computer Systerns (714) 838-1888

2023 Chicago Ave. Suite B-13 Riversde, CA 92507

1241 Landau, Seta Ma, CA 92706

nquiry 684.

Vea/MC

BV Engineering Professional Software
(714) 781-0252
nquiry 690.

THE BUYER'S MART
SOFTWARE/ENGINEERING

Engineer's Aide

TIME RESPONSE SOLUTIONS

join the Desktop Engineering Revolution!

Of control systems and dynamic differential equa-

• Pipeline/Ductwork Sizing • Orifice/Control Valve Sang
• Pump/Fan/Compr Sizing • Protect Financial Analysis
• Heat Exchanger Sizing • Con.rmon Calculator

PEN PLOTTER EMULATOR

tions, linear and nonlinear, with TUTSIM", America's
#1

choice for

Simulation.

Diagram based

Block

simulation language, and FANSIAr for FFI" and Fre-

• Fluid Properties Library • Specification Writer

quency Analysis ( see BYTE, Oct., 88, pg 80.). Both

Above programs In one stand alone Integrated

programs for IBM PC's.

package for $ 695. For IBM PC & Macintosh.

TUTSIM Products

(
Formerly APPLIED I)
200 California Ave.. Palo Alto, CA 94306

El=,C0
1-800-367-3585

PO

Box 270. Woodsf leid

FPLOT turns your dot matrix or laser printer into an
HP pen plotter. Fast hi -res output. No jagged lines.
Vary line width, color. Works with Autocad, Draf ix,
etc. Supports NEC P5/P6,

IBM Proprinter,

Epson

LO/FX, Toshiba, HP Laserjet. Hercules/CGAJEGiiii./
VGA for preview. $64 check/m.o.

FPLOT CORPORATION
24-16 Steinway St., Suite 605, Astoria, NY 11103

212-418-8469

(415) 325-4800

OH 43793

nquiry 691.

SOFTWARE/GRAPHICS

SOFTWARE/ENGINEERING

nquiry 702.

nquiry 697.
SOFTWARE/FINANCIAL

GRAPHICS PRINTER SUPPORT

MATHMATE

Historical Stock Market Data

Versatile Math software with direct connection to

MOLLY ( RE: ' What's New" BYTE 10/88 p 84), with over
150,000 daily prices (4 Mbytes) on maxi,' indexes many
from the 1920s Including all 3 DON Indexes. S&P 500,
lot. Rates and more for $ 199.95. ECONOMIC Database
with 160 data series, roost begin in the 1940s, for $159.95
All files are in WK1 formal for use with spreadsheets IBM
& Mac. Demo disk $5.00. Guaranteed!

Lotus 1-2-3 for advanced curve fitting and automatic
LOG- LOG plots. Powerhouse solutions for more day
to

day

math

problems.

Includes

3

solvers,

3

calculators and math graphics $149 30 day money
back guarantee.

IVICAE Technologies, Inc.

B8W or color reproductions of your display on sty'
dot matrix, inkter or laser printer GRAFPWS supports all versons of PC or MS-DOS with IBM Oral
EGA, VGA), Tecmar and Hercules graphics bases
$4995

Jewell Technologies, Inc.

MarketBase Inc.

3474 Nova Scotia Ave., San Jose, CA 95124

250 W

(408) 371-6095

90 St

New York, NY 10024

4740 44th Ave. SW Seattle, WA 98116

800-628-2828 x 527 (206) 937-1081

1-800-MARKET5

tnquiry 692.

AT LAST! Use the PrtSc key to make quality scaled

nquiry 703.

nquiry 698.
SOFTWARE/FORTRAN

SIMULATION WITH GPSSIPC'
GPSS/PC" is an IBM personal computer implementa lion of the popular mainframe simulation language
GPSS. Graphics, animation and an extremely interactive environment allow atotally new view of your simulations. Simulate complex real-world systems with the
most interactive and visual yet economical simulation
software.

MINUTEMAN Software

FORTRAN77 PROGRAMMER'S ASSISTANTS
FREE YOU FOR MORE CREATIVE WORK
ASSISTANT 1- 12 productivity tools ( beautifier, checker,
docurnentet functicn matter, action chart, en) &assume library
with 300 essential subroutines. ( MS-DOS) $245
ASSISTANT II-FORTRAN77-to-C translator with run-time
library ( source) 84 C productivity tools ( MS-DOS) $475 denso
$10 30-day money back guarantee. ORDER NOW!

PO Box 171/Y, Stow. Massachusetts. USA

MicroTools

(508) 897-5662 ext. 540 (800) 223-1430 ext. 540

1082 E. El Camino Real 05, Sunnyvale. CA 94087

nquiry 693

Non-linear DC & Transient; Linear AC.
*Version 3B1 with BSIM, GaAs, JFET,
graphics, improved speed and convergence.
*PC Version 2G6 available at $95.
Call, write, or check inquiry # for more info.

135
135
We support a vIrarid PnrSers

MICROCOMPATIBLES
(301) 593-0683

nquiry 704.

SOFTWARE/GEOLOGICAL

SOFTWARE/INVESTMENT

GEOLOGICAL CATALOG

Cornpare mer 1,300 Mutuai Funds WM Busmen Week's Mutual Fund
Scoreboard and mar IBM PC or compatible U. simple nmnu room

Geological software for log plotting, ghdding/c,ontour-

mends m search and son on omr 25 information Melds. No aldit pee
software required. Data transports easily to tot. 1-2-3 Seetch. nei
memo°. rank. display and prim reports-zit the much of • ley

thetic seismogram, fracture analysis, image prrvv.strig,

scout

ticket

manager,

over

50

programs

Orgy S69.95 each b. an Equny o guad lormns Dram
nettigS per putecnprepn in melee the Erium s F.*, Income ereae,
ell0.90 tor . gummier, m ram versions le .we
ri WO)

in

catalog. Macintosh too! Please call, or write, for Free
Catalog!

Northern Valley Software
28327 Rothrock Dr, Rancho Palos Verdes, CA 90274

PLOTMATIC. plotter Orner
PRINTMATIC. ponter dn.,
For the IBM PC, XT AT 6 compatibles
en, at compilers, graphics bds„ Plotters

14081 243-7688

ing, hydrology, digitizing, 3-D solid modelling, syn-

MOSFET, BJT, diode, etc. models, screen

FORTRAN
GRApFrMogArTa1mC screen routines $ 135.

301 Prelude Dr, Dept. a Silver Spring, MD 20901 USA

nquiry 699.

Circuit Analysis - SPICE

FORTRAN PROGRAMMER?
Now you can call 2-D and 3-D graphics routines within irc..ir

RockWare, Inc.
4251 Kipling St

(213) 541-3677

Suite 595. Wheat Ridge, CO 80033 USA

Order now or rece.ve more information by calling 14100-553-W5
(In Minos. cal 1-312-2509282)

Or

wr '
s ro.

Business Week Diskettes

(303) 423-5645

RO Box 621, Elk Grow, IL 60009

nquiry 705.

Inquiry 694
SOFTWARE/GRAPHICS
FREE ENGINEERING MAGAZINE

MrboGeometry Library

Personal Engineering is a monthly magazine sent

Over 150 283 dimensional routines, includes Intersections.
Transformations, &patens, HiddenLines, Perspectrve, Curves.
Areas, Volumes, Clipping. Planes, Vectors. Distance.
Polyclecomp, IBM PC and Comp. MAC. MSDOS 2+. Turbo
Pascal. Turbo C, MSC & Turbo Pascal MAC. 400 pg manual,
source code. $149.95 + 5.00 Sall. Foreign add $16.00. VISA.
MC, Chk, PO 30 Day guarantee.

free of charge ( USA only) to scientists/engineers
who use PCs for technical applications.
each

month

include

Topics

Instrumentation •

Data

Acq/Control • Design Automation. To receive a
free sample issue and qualification form either cir-

cle below or send request on letterhead to:

Personal Engineering Communications
Box 1821. Brookline, MA 02146

nquiry 695.

Disk Software, Inc.
2116 E. Arapaho Rd., #487 Richardson, TX 75081

STOCKS

OPTIONS

Turn Your PC Into A

MO page book caws satellite and rade data reception a/ rearcet news and quotes for your PC, $ 19 ( includes demo diskette)
Free informative catalog of
•Data recelvers and Kits
• Quote proce.ing and display software
•DescramNing software utilities
303-223-2120

$5 Demo Diskette

DATArx

1-800-635-7760
(214) 423-7288

FAX: 214-423-4465

FUTURES

MARKET QUOTATION MONITOR

111

E Drake

Rd,

Surte

7041.

Fort Collins, CO BC525

Inquiry 706.

nquiry 700.

SOFTWARE/LANGUAGES
EC-Ace ANALOG CIRCUIT ANALYSIS
You can afford to get started with EC-Ace, a subset of
the powerful ECA-2 circuit simulator. Includes all the
basics and built-in graphics.
•AC, DC, Temperature, Transient
•A full 525 pg. ECA-2 manual
•Interactive, twice as fast as SPICE
EC-Ace 2.31 IBM PC or Mac $ 145.
Call 313-683-8810 for FREE DEMO

Tatum Labs, Inc.
1478 Mark Twain Ct . Ann Arbor, MI 48103

nquiry 696.

SEGS
SCIENTIFIC & ENGINEERING GRAPHICS SYSTEM
See "What's New" pg 82, BYTE June, 1988
Log. Data & Linear Axes; Curse Fining & Smoothing 1-2-3 Interface: Numeric Spreadsheet. Supports all Video Standards.
PC Printers 8 Plotters, 10 Curves W5000 points each Plus
much more Call Today.

Edmond Software
3817 Windover Drive

1-405-842-0558

Edmond, Oklahoma 73013

1-800-992-3425

nquiry 701.

FORTHWITH DRUMA FORTH-83
Powerlul. Well designed. User friendly. Attractively priced. Enhance productivity. Reduce development Sena.
•No 64K limit, 16 bit speed to 320K. 1Mb+ memory
•On-line doc/glossary, full DOS 8 file interface
•Assembler, editor, examples, many utilities
15 day unconditional guarantee. From $79, SiSH $2, VISAHVC
IBM PC/XT/AT 8 all compatibles. Other packages Inquire

DRUMA INC.
6448 Hwy. 290 East E103, Austm, TX 78723
Onders, 512-323-0403
BBoard, 512.323-2402

nquiry 707.
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SOFTWARE/LANGUAGES

SOFTWARE/PACKAGING

SOFTWARE/SCIENTIFIC

FORTRAN for Macintosh

HARD TO FIND COMPUTER SUPPLIES FOR
SOFTWARE DEVELOPERS & POWER USERS

ORDINARY/PARTIAL
DIFFERENTIAL EON
SOLVER

Language Systems FORTRAN is afull-featured FORTRAN 77 compiler integrated w/MPW. Full ANSI FORTRAN 77 plus VAX-type extensions. SANE numerical
calculations & data types incl. COMPLEX*16. 68000,
68020 and 68881 object code. Arrays greater than 32K.
Link with Pascal, C, MacApp. $359 w/MPW via air.
MCNISA/Check. MAC+, SE, Mac II. HD req.

Language Systems Corp.

Cloth binders 8 slipcases like IBM's. Vinyl binders,

and folders in many sizes. Disk pages,
envelopes, & labels. Low quantity imprinting Bulk disks.
Everything you need to bring your software to market.
Disk and binder mailers. Much more! Low Prices! Fast
service Call or write for a FREE CATALOG.

MICROCOMPATIBLES INC.

Anthropomorphic Systems, Limited

301 Prelude Dr., Silver Spring, MD 20901

boxes,

376 E St Charles Rd , Lombard. IL 60148

441 Carlisle Drive, Herndon, VA 22070

1-1300- DEAL-NOW

(703) 4713-0181

MCNISA/AE/check.

SAVE

SAVE

We do disk labels ( 51
4 " 8 31
/
2 1
/
• Better • Faster • Cheaper •
Because we &pseud,» in disk labels .. Let's Talk
We also have tweii Sleeves
Mailers • Binders • Vinyl Pages

MIcroMath Scientific Software

Scalable LaserJet Typefaces

We offer the largest library of high quality typefaces at
the lowest price! With the FontMaker program and our
scalable typefaces, you can quickly and easily make
soft fonts in any size ( 3-720 pts). You can select the
width, slant, rotation, flop, reverse of any font.
86995
34995

PRINTER GENIUS

CO 80215

Turbo Pascal, Turbo C, Microsoft C

printer features from menus or within documents
•Print spool to disk files or memory • Background print
•File & directory browse • Edo small text • and more
• User friendly pop-up screens • 92 page manual •
Preset for all printers • Completely flexible • PC
MS-DOS • $89 + $4 S/H • VISA/MC

Send for FREE catalogue of software tools tor Scientists and
Engineers Includes: Scientific subroutine libraries, device
independent graphics libraries ( including EGA. HP plotter

trol

527 3rd Ave, Sude 150, New York. NY 10016

FOR THE PC
jFria

•MathEdit constructs math equations to be inserted into
WordPerfect and TEX documents
• User-Inendly interface— no new word processor needs
to be learned
• MathEdit—$149

K-TALK

60 IRWIN he Sure IX
Columbus, Ono 43201

COMMUNICATIONS

16141 294-3535

languages

Guinn- Curtis

1191 Chestnut St., Unit 2-5, Newton, MA 02164
(617) 965-5660

SOFTWARE/SCANNERS
Optical Character Recognition
Stop retyping PC OCR" software ma convert typed or
perded pages into editable tee toi for your word processor
Works with HP ScanJet, Panasonic and most other scanners Supplied with 18 popular fonts User trainable you
can teach PC-OCR' to read virtually any typestyle incl
foreign fonts Proportional toe, matrix printer Output, Xerox
copies OK $385 Check/VISA/MC/AmExp/COD

Essex Publishing Co.

PO Box 391, Cedar Grove. NJ 07009
(201) 783-6940

Scientific Software
Scientific

CALCULATOR

parallel

processing &

graphics, Sol . NOTEPAD free- form data management,

SCI.GRAPHPAD
and SCI.STATPAD graphics- aided data analysis
(log/semilog plots, error bars, curve fit, more) From $85On 51
4
/
and 31
2 " MS-DOS disks. 30 day $ back
/
VISA/MC/PO Also see our ad under LANGUAGES
DIALSEARCH literature searches,

Scientific LOGICS Inc.
21910 Alcazar Ave

(408) 446-3575

Cupertno, CA 95014

Compusery 74017,663

nquiry 723.

nquiry 717.

Inquiry 711

control software hersions available for a variety of popular

nquiry 722

nquiry 716.

SOFTWARE/MATHEMATICS

and Lasenet support). scientific charting libraries, 3-0 plot.
ring library, data acquisition libraries, menu-driven process

(212) 213-9118

( 303) 233-8113

nquiry 710.

Scientitic/Engineering/Graphics Libraries

Powerful memory resident printer management • Con-

Nor Software Inc.

12,7_ 0 rx:r. (v] + (

(801) 943-0290

SOFTWARE/PRINTER

SOFTWARE/LASER FONTS

MATH EDITING

2034 East 7000 South
Lake City, Utah 84121-3144

nquiry 721

nquiry 715.

Inquiry 709.

Basic Set ( 8 typefaces FontMaker)
The TYPefeee (Avery 12e4 typelaceal

Salt

9303 CInconnetnColumbue Rd., West Chester, OH 45069
5a-777-0133

(800) 888-0852 x955

(800) 242-5665

"powerful and easy to use..."
Ask for our free 16 page brochure with complete product descriptions and detailed technical application
notes ( and for a brief description of two of our products see " What's New", Byte, page 84, July/68).

Nice & Associates

3827 Penniman Ave, Oakland, CA 94619

=

SAVE

LET'S TALK LABELS

We are acomplete software packaging service.

Wordcratt

o

nquiry 720.

SAVE

EASY TO C

The C Workshop interactive software teaches you
C. Do real C program exercises with built-in editor
and compiler. Feedback guides you to solution.
All you need to learn C, including our 384-page
book. $69.95 + $ 5 Ship. PC compatibles.

(301) 593-0683

312-829-5160

Inquiry 714.

Inquiry 708.

DIGI-FONTS, Inc.
3000 Younglield a
l.. Lakewood,

FOR THE IBM PC & COMPATIBLES

SOFTWARE/SCIENTIFIC
What? You've never seen

a complex function?
Try f(z) - The Complex Variables Graphing
Package for PC's or Macintosh
"Let our animated screens show you
what the printed page cannot."
(Ask about our 40 Hypercube)

Lascaux Graphics

DATA ACQUISITION ei ANALYSIS ON PC'S
•Pee suipireboa swasIenc• TO us eau, put COP poser osned. ND
a Mamas Our moon frogman@ sue •••• >wale IOU Val • woman
salutes lo IS sour needs and bode.
•AO & CEE 488 bowls Imm 14•••••• Scenes Sca•ons and Mobs
•Aneksas software rodudonu PRIME FACTOR FP, samara Saar&
FOUFUER PERSPECTIVE II edemas] Sneer eassoms memo
•••••• &NMI sears lidn ow.. labonsofy Tedwalopss. Ou•nClass.
end Golden Scsanufwangarsaup 26 30 UMW.
See Averte ete." item 83. BYTE Ak. rase
LOW PRICES—SadefacIfon GUARANTEED

ALLIGATOR TECHNOLOGIES
PO Box 9706 Fountain Valley. CA 92708

Tel. (714) esoesee

(212) 654-7429

FAX. (710 850-9987

MCI. ALLIGATOR,

Inquiry 718.

nquiry 712.

IBM MUSIC FEATURE CARD!
programmable patches and a MIDI inifoutrthru interface
Use two cards to double capacities An all- mono MIDI
Studio for IBM and compatibles for only $495 Soliware
available for recording, arranging and educational needs
Packages recommended Dealers. catalogers, 8 VARS call
for discount schedule

Distributed by
6400 Molly Sr

MIX BOOKSHELF

I/12, Emeryville. CA 94608

(
415) 653-3307

1-800-233-9604

nquiry 713.
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TAU CORPORATION es Alberto Way

Las Gaut CS 95032

408 395-9191 • TELEX: 184302 TAU UT

nquiry 724.

SOFTWARE/SECURITY

SOFTWARE/MUSIC

Option card with 8 irciice, mult-timbral MIDI synthesizer on
board Includes 240 pre-programmed Yamaha sounds, 96

KALA4AN FILTERING SOFTWARE
Dr Bierman sFORTRAN programs and source code libraries are
still in use al JPL and vastly simplify use or development of Kalman
Filter applications These highly regarded algorithms and code implementations are compiled to run on PC/MS DOS-based machines
or for your own development in source code All code is fully
documented
• Bierman Estimator Program ( Executable)
$250
•Bierman Estimator Program ( Source Code)
8500
• Bierman Estimation Subroutine Library (
Source Corle)S1503
5.•" F•PPes 0
, 0 naco Tape

POWERFUL EON SOLVER
$99 RISK FREE OFFER WITH FREE WORD PROCESSOR!
• "Areal Bargain" IEEE • " Dee ore, 40 years by aerospace me"
EE TIMES • Defines nee functions" Enq'g Tools CURVE' • Graph
results ACROSS SINGULARITIES • Change pararneterstondrtions
•Fri sots order cones (polynomials) to Imported date • COMPLEX/real rods • Coupled Dill Eg • Indefinfte Integrals • More
•MS-DOS. 6400. graphics card
Call Toda)4300/621-0849 a 330
830-5 30 PTime • VISA/MC/AMEX/Check

Curve Systems International
747 Moreno Ave. LA, CA 90049

nquiry 719.

KEEP YOUR PC PRIVATE!
MicroLock PC Security Software protects MSDOS files and
programs from unauthorized access MicroLock features
unlimited passwords, Quick Encryption, Locks Directories.
Hides files, Locks . EXE and COM files uses one simple con.
rol menu wlon-screen help ,
Only $89.95! (.$3 si/h)30 DAY MONEY SACK GUARANTEE
CheckNisaiMC

MicroNiche, Inc.
The Summit, Suite 110. 4350 Brownsboro Rd
Louisville, KY 40207
Orders.' (502) 893-4526
FAX (5021893-4503

Inquiry 725.

THE BUYER'S MART
SOFTWARE/SECURITY

SOFTWARE/TAX PREP

KEEP YOUR FILES TO YOURSELF

1040 TAX PACKAGE — $ 10

Protect from the competition all your PC/AT sensitive
files. Use the ultimate data security program:

OUR 12th Year— Featured on the cover of Personal
Computing, Includes 1040, schedules ABCDE
& SE. Easy input, help screens & other forms
handled via one line input. For IBM PC's & compatibles & C64's. COD's pay shipping—prepaid we
pay.

ENCRYPT
EASY! FAST! RELIABLE! No hard disk required For
extra safety, do all your file transfers using coded data
ATTENTION: Coded data is unbreakable
950
30 day
back

R. T. RATO

JJR DATA Research
7 Wildwood Dr, Dix Hills, NY 11746

516 643-1931

Est Luz, 173-3E 1600 LISBOA PORTUGAL

nquiry 726.

nquiry 732.

Hard Disk.

- Restricts Floppy Use

-Normal Use of DOS

Commands and

Application Software

•IBM PC, XT AT and True Compatibles
-DOS WO and Higher. Hard Disk System.
Keep Other People's HANDS OFF Your System

-889.95

VISA/MC

SYSTEM CONSULTING, INC.
314 Canterbury Dr, Pittsburgh, PA 15238

IBM/Compatibles, Commodore-Amiga. Prints
forms, audits taxes, multiple returns, 20 forms and
schedules, saves to disk, forecast 1989 taxes.
ONLY $ 34.95. Add $4S/H, MA add 5% Sales Tax,
Check, MO., Credit Cards.

guide the raSailiChet to the appropriate statistical an,,.lysis_Based
on your answers, rt suggests several ana.yses ranted by su :ability
It explains what the analysis dures arc no« it fits your ob,ectives
and assumptions

PO

The Idea Works, Inc.

100 West Elnannood, Columbia, MO 65203

1-800-537-4866

Box 805, Hudson, MA 01749

nquiry 733.

SOFTWARE/SORT
OPT-TECH SORT/MERGE
Extremely fast SortiMerge/Select utility Run as an
MS-DOS command or CALL as asubroutine Supports most languages and hletypes including Btneve
and dBASE Unlimited filesizes, multiple keys and
much more! MS-DOS $149. XENIX 8249.

MINITAB's a PC of cake!

MInhab,
3081 Enterprise Dr. State College. PA

Opt-Tech Data Processing

SOFTWARE/TOOLS
JAKE to create a front end la your database, game,
graphics program! JAKE translates English queries

and commands into C function calls and data structures
JAKE offers context-sensitive semantic processing, interfaces easily, < 64K mem
INTERACTIVE DEMO $ 10

ENGLISH KNOWLEDGE SYSTEMS, INC.
5525 Scotts Valley Or *22

Scotts Valley CA 95066

(408) 438-6922

nquiry 734.

SOFTWARE/STRATEGIC
WANTED: CEO, Compaq Corp.
..or Microsoft, or Chrysler, or Union
Carbide, or Georgia Pacific, or...

Buena. NY.. Busonees Advantage, tenutal on software puts ,no Mena
Ow dose of some of in. moat powerful bonnets lamters e Amin. 'rou
ma» Ma daemont mtu den we campmate, woe«. some ,
ou lace
Or. conamueneas 7/mooing sonutabon has bon. Chad Escoom
IMMbon•
anti a mutable In both PC and Mn tomato COnty 1119.15
pub poem's, ol Mar Wm« kitten, cams amiable to ond 125es (plus
55.00 sh(pong an, >anon) To cede or lof nmns entonnabon, plea» call

BUSINESS WEEK

Professional,

easy

to

use,

menu

driven

system. Used by over 5,000 researchers.
• 5.0
• 51
• 53
• 54
• 55
We accept

statistical

Statistical System —$99
Graphics (20 & 30)-959
Power Foc Supplement-649
Exp. CiesigrVOC — 549
Survival Analysis-659
checks, PO's. Visa, MC. Add $3et

NCSS-B

865 East 400 North. Kerwin°. UT 84037

801-546-0445

Inquiry 739.

STATISTICS
STATA
NEW RELEASE NOW AVAILABLE. Even better
graphics, expanded on-line help, and much more.
Still only $590. Quantity and Academic Discounts
available. $20 Demo. Call toll-free for more information. AXNISA/MC.

1-800-S1rATAPC

do Strange Management Grotto Inc

Computing Resource Center

3624 Market Street, Philadelphia, PA 19104

10801 National Boulevard, Los Angeles, CA 90064

1-800-445-7089

(213) 470-4341

Inquiry 729.

NCSS

NATURAL LANGUAGE SOFTWARE

Use
or

Box 678 - Zephyr Cove, NV 89448

nquiry 728.

,6801

(814) 238-3280

nquiry 738.

$495.

(702) 588-3737

314-445-4554

MINITAB's intuitive commands are easy to use and
remember. Features descriptive statistics, regression, time series, chi-square, hires graphics, much
more. PC version incl. LOTUS interface, 30-day
trial, network pricing. Call far FREE brochure.

1-800-225-5800

Inquiry 727.

Special intro price ;99.95.s/h

VISA/MC/AMEX/PO, 30 day-guarantee.

Quality Business Systems

(412) 963-1624

P.O

STATISTICAL NAVIGATOR'
Statistical Navigator an expert system using Al Strallifes to help

nquiry 737.

1988 TAXES
FAST, EASY, ACCURATE

HANDS OFF THE PROGRAMe
Locks

•Protects Subdirectories

STATISTICS

nquiry 735.

STATISTIX II
Comprehensive, powerful and incredibly easy-touse. Full screen editor, transformations, linear
models (ANOVA, regression, logit. PCA. etc),
ARIMA, moor standard stat procedures. Clear, well
organized documentation. Satisfaction guaranteed
$169 PC DOS, $99 Apple II

NH ANALYTICAL SOFTVARE
PO Box 13204, Roselle, MN 55'13
(612) 631-2852

Inquiry 740.

SOFTWARE/TAX PREP
THE SURVEY SYSTEM

& 1099 ON FLOPPY
The MAG COLLECT/ON of pr,grams make an IRS/SSA FORMAT floppy from a data entry screen or imported ASCII file
includes manual and application forms
• Used nation wide

• Menus, user friendly

• Step-by-step data entry • Prints W-2 8 1099
• Free phone support

• PC

compatible

Illinois Business Machlnes Inc.
Department MAO

1403 Boo 310 Troy Rd , Edwardsville. IL 62025

PH. N ( 614) 692-6060

Easy to learn 8 easy to use. Supemast, Supereasy " Point 8
Pick" operation et in connectiont., statistics and tabulation
features. Output to LotusWKS files ASCII, and laser :winters.
el with leading market research firms and Fortune 500 com-

CREATIVE RESEARCH SYSTEMS

STRAWBERRY SOFTWARE

15

Lone

Oak Ctr., Dept. B, Petaluma, CA 94952

707-765-1001

nquiry 730.

This year's #1Cross Tab package

panies Accepts

dBase ASCII 8 Column- binary data

CALL FOR INFO AND FREE DEMO DISK

42 Pleasant Street. Water:own. MA
16 17) 923-8800 or FAX

02172

1617) 926-0134

nquiry 741.

APRIL 15th"

STATISTICS CATALOG!

Tax preparation package based on Lotus 1-2-3. 20 for
IBM-compatible PC w/512K. Includes 1040, 1040A, al
Schedules & 12+ supporting Forms. IRS-acceptable
printouts ( except 1040, 1040A). Easy-to-use menu func
lions & Help files, 1988 Version 849.95. Low-cost ' 87
demo available for '88 tax planning.

JD Enterprises

PG Box 658
St. Ann MO
(314) 427-3353

nquiry 731

A-Cross

An easy-to- use package designed specifically for
questionnaire data. Produces banner format, cross
tabs & related tables, statistics (Ind. regression) & bar
charts Codes and reports answers to open-end
questions. All reports are camera-ready for professional presentations CRT interviewing option.

63074

If you need statistics for IBM PC or Apple II, call
us and let our technical advisors help you find the
statistics programs you need.
Write or call now to get aFREE catalog of statistics
and quality control software.

HUMAN SYSTEMS DYNAMICS
9010 Reseda Blvd., Ste. 222
Northridge, CA 91324

Spreadsheet Statistics
NEW! 23 comprehensive statistics and forecasting
modules for analyzing LOTUS worksheets. Low
cost $24.95 each. Easy to use. Includes tutorial.
Basic and advanced statist,cs with graphics and
many user-definable options. Compare Free
brochure.

Walonick Associates, Inc.
6500 Nicollet Ave S, Minneapolis, MN 55423

(800) 451-3030 (818) 993-8536 (CA)

Inquiry 736.

(612) 866-9022

nquiry 742.
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UTILITIES

UTILITIES

UTILITIES

BASIC FORMAT UTILITY +

The NOVA UTILITIES

FORMATS SOURCE CODE WITH BOLD VARIABLES, OR
KEYWORDS. UNDERLINED LOOPS. OTHER OPTIONS
CROSS REFERENCE VARIABLES. CALLS, AND
REDIRECTS. FAST ON SCREEN VARIABLE TRACE
NUMBER/UN-NUMBER UTILITY AIDS PROGRAM
DEVELOPMENT, FOR LATEST BASICS. moo (
DOS 241
MONEY BACK GUARANTEE

AVID COMPUTING

MORSE AVE, Ott SUNNYWLE, CA 94086
(408) 747-0244

1012

Twelve advanced DOS programs that are on every
user's wish list. Disk editor, file recovery, point-andshoot window directory manager, encrypt and compress files, DOS command line qualifiers, find,
view, delete, move, copy, more! Less than $6per
program at only $69.95 complete with 100+ page
manual

NOVA SOFTWARE, Inc.
PO Box 37464, Albuquerque. NM 87176

(
505) 838-8400

5 Burley St. VVenham, MA 01984 ( 508) 774-7036

nquiry 750.

nquiry 747.

nquiry 743.

$79.95!!

Order the RED Utilities now! Programs include:
Disk cache speeds hard and floppy disks. Printer
spooler. Batch file compiler speeds batch files.
Path command for data files. Wild card exceptions. Sort directories. Over 10 more programs.
IBM PC. Visa/MC. Send for free catalog.
The Wenham Software Company

WORD PROCESSING
MATCH PRINTERS TO PC

For less than $30 MatchFont and Match-e-Printer
are great for foreign and scientific writings Get all
the characters you need from most programs and
printers (Apple & Epson printers, daisywheels, etc.).
Greek. French, Italian, Spanish, German. Swedish.
Japanese, graphics.
You name ti To receive a
demo disk send $ 5 refundable upon purchase to.
Call or write 818-906-6791
8428

MATCH SOFTWARE

Coldwater Canyon North Hollywood, CA 91606-1113

Recover deleted files fast!

FARSI / GREEK / ARABIC / RUSSIAN

Disk Explorer now includes automatic file recovery You
type in the deleted file's name, Disk Explorer finds and
restores 4Disk Explorer also shows what's really on disk,
vie«, change or create formats, change a file's status,
change data in any sedo MS-DOS $75 US Check/Credit
card welcome

Hebrew, all European, Scandinavian, plus either Hindi, Pun.
jabi, Bengali, Gujarat, Tamil, Thai, Korean, Viet, or IPA. Full'
featured multe language word processor supports on-screen
foreign characters and NLO printing with no hardware
modifications. Includes Font Editor $355 dot matrix; $ 150
add'I for laser: $ 19 demo S/H in US inc10 Reg PC, 640K,
graphics 30 day Guarantee MCNISA/AMEX

QUAID SOFTWARE LIMITED
45 Charles St E. 3rd Fl.
Toronto, Ontario, Canada M4Y 1S2
(416) 961-8243

GAMMA PRODUCTIONS, INC.

710 Wilshire Blvd., Suite 609, Santa Monica, CA 90401
213/394-8622 Dr 5108008273 Gamma Pro SNM

nquiry 751.

nquiry 744

ATTENTION FORMAT VICTIMS!!!
REARGUARD password protects you from accidental
formatting of your hard disk Not memory resident nor
modifies DOS. Completely automated installation
Manual and diskette provided.
ONLY $2900
9400 S/H VISA/M-C/COD
UPS B/R

MICROBRIDGE COMPUTERS
655 Sky Way 4126 San Carlos, CA 94070
212-334-1858 ( NY)

TELEX EZLINK 62873089

System Automation Software, Inc.
8555 18th St,

Order toll free 1-800-523-8777
415-593-8777 ( CA)

LOGGER®
Logger, for IBM-PC and compatibles, tracks and reports'
User. Time on, Time off, Directories used, Programs
used, Program start/end time, and calculates totals
Tracks directories/files. Opened, Created, Renamed,
Deleted. Completely transparent Retails for $74.95 with
quantity discounts available.

FAX 415-593-7675

1-800-321-3267 or 1-301-565-8080

FasTkleve®

COPY AT TO PC

The 1.21nEt drive has long been known to READ but NOT
reliably WRITE on 360kB floppies With "
CPYAT2PC -^
1.2mB drives CAN reliably WRITE 360kB floppies saving a
siot for a second hard disk or backup tape "CPYA72PC" Not
Copy Protected) offers 'the preferable SOFTWARE SOLU-

Set VISA/MC/COD

UPS B/R

MICROBRIDGE COMPUTERS

655 Skyway, San Carlos, CA 94070
Order toll free 1-800-523-8777
415-593-8777 (CA)
212-334-1858 (
NY)
TELEX EZLNK 62873089
FAX 415-593-7675

FasTrieve, for IBM-PC and compatibles, indexes
your wordprocessing documents to instantly (< 1
sec.) retrieve text using your search expressions
(boolean statements, phrases, spelling variations).
Retrieved text can be edited, printed, and saved
to disk. Retails for $99. Discounts available.

System Automation Software, Inc.
8555 16th Sr. Silver Spring, MO 20910

1-800-321-3287 or 1-301-585-8080

nq u ry 749.

nquiry 746.

MegaChomp Company

3524 Coltman Ave, Philadelphia,
(215) 331-2748

PC-Write 3.0 — Shareware

Fast, full featured word processor for IBM PC Now
edits large files & multiple columns. Also spell
check, mailmerge, networking. ASCII, and macros.
Easy to use, optional menus. Supports 500 printers
incl. lasers. Software, guide and tutorial on disk:
$16. Registration with manual, support newsletter
and 2 free updates: $89
90 day money back guarantee. VISA/MC.

Glulcksoft

1-800-888-8088
219 First Ave. N., # 224-BYTC, Seattle, WA 98109

nquiry 753.

ADVERTISE YOUR
COMPUTER PRODUCTS HERE
for as little as $425 in

THE BUYER'S MART
For more information call

Mark Stone at BYTE

603-924-3754
402
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PA 19149-1606

nquiry 752.

nquiry 748.

nquiry 745.

TION.' ONLY $794-34

Silver Spring. MO 20910

DuangJan
Bilingual word processor for English and: Armenian, Bengali Euro/Latin, Greek, Hindi, Khmer, Lao,
Punjabi, Russian, Sinhalese, Tamil, Thai, Viet .
$109+$5 Sib (foreign + $12 s/h). Font editor included. For IBM with dot-matrix & LaserJet printer.
Demo $6 + $1s/h.

Priority One
reak through the XT speed harrier. The
nev. VTI 33-XT Turbo computer sprints
along at afast 10 MHz processing speed.
That's power enough to move quickly
through your most demanding jobs.
These hot new systems come with
everything y
.
ou could want or need — the things the
other guys charge extra for. This means afull 640K
RAM memory is standard. Many other systems sold
today come with only 256K RAM. The extra memory
you need on other systems means a $200 upgrade —
with ours. its already installed.
Each system is thoroughly tested and hacked by a
full one year warranty and the assistance of our TollFree Technical Support Hotline.
Features
•4.77/10MHz Turbo Processing Speed
•640K bytes of RAM memory
•Serial and parallel ports
•5slots for system expansion
•CGA/MGA and Hercules video built-in
•Clock calendar w/baitei- backup
•IBM-XT compatible
•135 Watt Power Supply
•MS-DOS 3.3/GW-BASIC
•One year warrant>

FRE

I, With every system purchase:
la Spinnaker -Easy Working" Word Processor

Single Floppy System

30 Mbyte System

%ith Monochrome Monitor
and Spinnaker Word Processor

with Monochrome Monitor
and Spinnaker Word Processor

$739
l(M\ Ii

Citizen MATE/12

Zip Card

12.5 MHz EGA Color AT System
• IMbyte RAM
•HO Controller
•EGA Comp. Video
•EGA Monitor
HM(' 1/ ,

$1799

Zipper +

21 Mbyte Hard Disk on aCard
•65 ms avg. access
•Shock mounting
•Plated media
•IYear Warranty

Hayes Compatible Modems
1200 bps internal

$279

2400 bps internal

$49 .
" $
99 .
"

BMPRIZC2I

BMPRIM2

Proud member of

abcd

Maxtor Hard Drives
Al 120
Al 160
Al 320F.

120 Mbytes ( MFM/28ms)
160 Mbytes ( MFM/28ms)
319 Mbytes ( ESD1/17ms)

BMMXTI 140
BMMXT2I90
GMMXT4380E

The Ancroconynder
Industry 4»....on

$1,499.00
$1,649.00
$2,649.00

PRODUCT AND PRICING MAY NOT BE AVAILABLE IN RETAIL STORES
Circle 215 on Reader Service Card

Mfe
Miég

IMO
M1/1•11.

PRIORITY

ELECTRONICS

1
1
rONE

2622 Plummer St., Chatsworth, CA 91311

ie (800) 423-5922
g

vim

FAX (81111 7094362

• Same Day Shipping • Money Back Guarantee ( call for Matto
• No credit card surcharge

limited to gock on hand

JANUARY 1989 • BYTE

403

jameco

Mail-Order Electronics
CUSTOMER SERVICE (7AM-5PM PST)

Marl Order Electronics • Worldwide

24 HOUR ORDER HOTLINE

ELECTRONICS

415-592-8097

415-592-8121

NEC V20 at V30 CHIPS I MICROPROCESSOR COMPONENTS
Replace the 8086 or 8088 In Your IBM PC and
P69 No
Increase Its Speed by up to 30%!
UPD701 08-5 ( 510a) V20 CidO

$

7.49

UPD701 08-8 ( 81,01.1 V20 CAN,
UPD70108-10 ( 101.1Hz)1/28 cap
uPoni 16-8 (81AHy) V30 Cabo

$ 10.75
$

UPD701 16-10 ( 10616) V30 Chip

$ 16.95

$12.95
9.95

7400
Pad No

1-9

/400. .
7402
7404
7405
7405
7407
7408.
7410
7414
7416
7417
7420
7430
7432
7438
7442
7445
7446
7447
7448
7472
7473
7474
7475
7476

74LSOO
74LSO2
74LSO4
741.505.
741508.
74LSO7
74L508.
141810
741_514
741..5.27
74LS30
741.532
74LS42
141.547
741573
744.574
741_575.
741_576.
741585
744,586
741890
741593
741.5123
74LS125
741-6138.
741.8139
741_5154
7415157
741_5158
741_5163
741.5164

10*

1.61 No.

1-9

10-1

29
.29
29
35
.39
.39
35
29
49
35
.35
29
29
39
39
49
79
89
.89
195
.39
.39
.39
49
45

IS
. 19
. 19
25
29
29
25
. 19
39
25
25
. 19
. 19
.29
.29
.39
69
. 79
. 79
185
29
.29
29
.39
35

7485
7486
7489
7490
7493
74121
74123.
74126
74126
74143
74150
74154
74158
74173.
74174
74175
74176
74181
74189
74193
74196
74221
74273
74365
74367

69
45
195
49
45
39
49
55
55
495
135
135
149
79
59
59
79
195
195
79
185
99
195
59
59

. 59
35
1.85
39
35
29
39
.45
.45
4.85
125
125
139
.69
.49
.49
.69
1.85
1.85
.69
1.75
.89
1.85
.49
49

26
28
28
28
59
59
28
26
49
35
28
28
49
89
39
35
39
39
59
29
. 49
49
49
.49
.49
49
119
45
39
.49
59

. 16
. 18
. 18
. 18
. 49
49
. 18
. 16
.39
.25
. 18
. 18
29
. 713
.ffil
.25
.29
.29
. 49
. 19
.39
39
.39
29
39
39
1.09
.35
.29
39
49

741.5165
75
74LS186
.89
741_5173
39
744.5174
39
741_5175
39
741.5189
395
741_5191
59
74LS193
69
74LS221
69
74LS240
59
741.5243
69
7418244
69
741.5246 .... 79
7418259
99
741_5273
89
1418279
49
7415322
349
7415365.. .49
741-5386..... .49
741.5367
49
74L5368. .49
7415373
79
7415374
79
74LS393
.89
741-5590
595
74L5624
195
741.8629
249
741.5640
1.09
741.8645
109
741_9670
99
741_98138
239

74S/PR
74900
74904
74508
74510
74932
74974
74985
74986
745124
74S174
74S175

25
25
29
25
29
29
89
29
149
49
49

.65
. 79
29
.29
29
3.85
.49
59
. 59
.49
.59
. 59
.69
.89
. 79
29
339
39
.39
.39
.39
.69
.69
79
5.85
1.85
2.39
.99
.99
.89
2.29

•

74S188 .
745189
745196.
745240
748244
745253
745287*
745288*
745373
74S374 ...
74S472 .

143
149
149
139
119
59
149
149
149
149
295

74F
74F00
74F04
74F08.
74F10
74F32
74F74
74F86
74FI38

25
25
25
25
25
29
39
59

CD
C)4001
CD4008
CD4011
CD4013
C04016.
CD4017
C04018
CD4020
C134024
CD4027
CD4030
CD4040
CD4049
CD4050
C134051
C04052
C134053
CD4063
CD4066
CD4067
CD4069
CD4070
C04071
CD4072

74F 139
74FI 57
74F193
74F240
74F244
74F253
74F373
74F374

59

59
.59
1.49
29
149
15
25
22
22

C)4076
CD4081
CD4082
CD4093
C04094
CD40103
C040107
C04510
C04511
CD4520
CD4522
CD4538
C04541
CD4543
co4663
CD4555
CD4559
CD4566,
C134583
C04584
CD4585
MC14411P
MC14490P

6500/6800/68000 Cont.
Part No.
Poca

8000 SERIES Cont.
Pert No.
Perce

D765AC.
WD921 6

6845.
2 75
61350
195
6852
75
6854
119
MC68000L8
9.95
MC6800000
11 95
MC68010L1049.95
PP4(4(668800220)0)1.1.11220099 95

8228
195
8237-5
425
8243
175
8250A
495
82506 ( For IBM)
5.95
8251A
169
8253-5
195
8254
395
8255A-5.
295
8259-5
2.25
8272
395
8279-5
295
8741
995
8742
19.95
8748 (25V)
795
8748H (HMOS) ( 21V) ... 9.95
8749
995
8751 135-81311121 39.95
8751H 136120116
44.95
8755
13.95
DATA ACQUISITION
ADC0804L N
279
ADC0808CCN
595
ADC0809CCN
369
ADC1205CCJ-1 . 1995
DAC0808LCN
175
DAC1008LCN
5.95
AY- 3-1015D . 495
AY-5-10134
195

395
395

ZOO, 7104. BIOS SERIES
280
119
7611-r•TC
129
Z80-P10
129
7.80A
129
Z80A-CTC
165
ZEICIA-DART
495
Z80A-P10
1.89
MA-510/0
3.95
2/3013.
275
Z808-CTC
395
zaoe-no
395
11500/111100/11801111 SUL
6502
265
65CO2(CMOS)
775
6520
195
6522
295
6530
5,49
6551
295
65C802 (CMOS)
15.95
6800
195
6802
295
6810
1_25
6821
175
6840
349

8031 MS SCSI" 395
80C31
9.95
8035
149
8073
1335
8080A
225
8085A
249
8086
395
8086-2
695
8087(5MHz)
99.95
8087-1(10MHz) . 229.95
8087-2(8MHz). 159.95
495
695
8088-2
495
8116
249
8155
349
8155-2
295
8156
896
8203
229
8212
225
8224

MICROPROCESSOR SALE,!
8052AHBASIC
MC68000P12
MC68701
MC68705P3S
MC68705U3S
80286-10
80287-8
80287-10
80387-16
80387-20

CPU w/BASIC Interpreter
$ 24.95
16- Bit MPU ( 12MHz)
$ 12.95
8- Bit EPROM Microcomputer
$ 14.95
8- Bit EPROM Microcomputer
$9.95
8- Bit EPROM Microcomputer
$ 10.95
16- Bit Hi Performance MPU
$ 69.95
Math Co- processor ( 8MHz) $ 244.95
Math Co- processor ( 10MHz) $309.95
Math Co-proc. ( 16MHz) GRID ARRAY
$474.95
Math Co-proc. (20MHz) GRID ARRAY . . $749.95
COMMODORE MPS
DYNAMIC RAMS

Pert No.
.4116-15

Price

16,384 x 1 ( 15008)
4128-20
131,072 x 1 (20Ons) (Pagyback)
.4164-100
65,536 x 1 ( 10Ons)
•4164-120
65536x 1 ( 12045)
.4164-150
65,536 x 1 ( 15000)
*4164-200
65,536 x 1 (200N3)
•TMS4416-12 16,384 x4 ( 12045)
.41256-80
262,144 x 1 (8048)
'41256-100
262.144 4 1 ( 10Ons)
'41256-120
262.144 x 1 ( 12Ons)
.41256-150
262,144 x 1 ( 15Ons)
.41464-15
65,536 x4 ( 150ns) (4464)
*511030P-10 1.048.576 x 1 ( 10008) 1Meg
'514256P-10 262,144 x4 ( 10Ons) 1Meg

139
325
3.49
295
259
1.75
775
13.43
12.49
11.95
11.49
14.75
39.95
59.95

STATIC RAMS
*2016-12
2048 x8 ( 12Ons)
449
2018-45
2048 x8 (45ns)
695
2102
1024 x 1 (350ris)
89
2114N
1024 x4 ( 45Ons)
99
2114N-2L
1024 x4 (
2000s) Law Power
149
21014
1024 x4 (20Ons) ((
9MOS)
49
5101
256 x4 (45Ons) (CMOS)
295
'6118P-3
2048 x8 ( 15Ons) (CMOS)
495
'el 161P-3
2048 x8 ( 15Ons) LP CMOS
5.99
'6264LP-12
8192 x8 ( 12Ons) LP CMOS
10.49
*6264P-15
8192 x8 ( 15Ons) (CMOS)
995
*62641P-15
8192 x8 ( 150,)4) LP CMOS
1025
6514
1024 x4 (35008) (CMOS)
375
*43256-15L
32,758 x8 ( 15Ons) Low Power' 16.49
'62258LP-12 32,788 x8 ( 12008) LP CMOS..
17.95

59
22
22
35
89
149
49
69
69
75
79
79
89
79
395
79
795
195

'PROMS
TMS2516
2048 x8 (4500s) 25V
6.95
TMS2532
4096 x8 ( 450r15) 25V
595
TMS2532A
4096 x8 (45Cins) 21V
449
TMS2564
8192 x8 (45Ons) 25V
695
ThAS2716
2048 x8 (450n5) 3 Voltage
695
17024
256 x8
II ms)
495
2708
1024 x8 (45048)
695
2716
2048 x8 (450ns) 25V
375
2716-1
2048 x8 (
35000) 25V
425
27C16
2048 x8 ( 45Ons) 25V (CMOS).
425
2732
4096 x8 ( 45005) 25V
395
27324-20
4096 x8 (20Ons) 21V
425
2732A-25
4096 x8 (
25008) 21V
395
27C32
4096 x8 ( 45005) 25V (CMOS).
4.95
2764-20
8192 x8 ( 20005) 21V
425
2764-25
8192 x8 (25Ons) 21V
359
2764A-25
8192 x8 (25Ons) 12.5V
3.69
2764-45
8192 x8 (450ns) 21V
339
27C84-15
8192 x8 ( 150ns) 12.5V (CMOS)
5.95
27128-20
16.384 x8 (213008) 21V
6.95
27128-25
18,384 x8 (25Ons) 21V
595
27128A-25
16,384 x8 (25Ons) 12.5V
525
27C128-25
16384 x8 (250rts) 21V (CMOS). • • . 59 5
27256-20
32,768 x8 (200ns) 12.5V
6.95
27256-25
32.768 x8 (250ns) 12.5V
549
27C256-25
32,768 x8 (25Ons) 125V (CMOS) _ 625
27512-20
65,536 x8 (2000,3) 125V
10.95
27512-25
65,536 x8 (250ns) 125V
995

. 59
49
69
795
443

EPROM
x8 (25005) 5V
x8 (350,15) 5V
x8 (30048) 5V
x8 (
350ns) 5V

59
59
295
69
69
59
79
79

CMOS
19
59
19
29
29
49
.59
.59
45
35
25
65
29
29

MISCELLANEOUS CHIPS
Pert No.
Perca

2816A-25
2817A
28654-30
52E03 ( 21V)

2048
2048
8192
2048

Read/Write
Read/Write....
Read/VVrite....
Read Only. .

625
7.95
9.95
1.49

Rid No.

Price

4,60570
WD1770
513052P

995
8.95
125

6504A
6507
6510
6522
6525
6526.
6532
6545-1
6560
6567
6569
6572
6581 ( 12V)
6582 (9V)
8502
8564
8566
8701
8721
8722
251104-04
310654-05.

119
295
12.95
295
495
14.95
5.49
395
10.95
24.95
15.95
10.95
12.95
14.95
795
495
995
995
14.95
13.95
12.95
995

318018-03
1295
318019-03
12.95
318020-04
12.95
325302-01
14.95
325572-01
17.95
*825100PLA 15.95
901225-01
15.95
901226-01
15.95
901227-03
15.95
901229-05
1595
'No specs evadable
**Note 828100PLA
017 ( C-64)

74C/C1111105
74C00
29
74CO2 .
29
74C04
29
74C08
29
74C10 . 19
74C14 . .49

74C174
74C175
74C221
74C240..
74C244
741.373

49
49
1.79
1.19
1.79
1.95

74C32
741.74

29
49

741.374
74C912

195
795

74C85
74C86 .
741.89

149
. 29
395

74C915
74(920
741.921

1.39
495
495

74C90
74(154
74C173

99
295
59

74(922
741.923
741.925

395
395
549

MISC. COMPONENTS
TANTALUM CAPACITORS
1M 1.35 1,),835V
64835 lid 0 35V
T1,12.2135 220
220 )58

19
19
25

1M4 1(35 41,1 m 35(d
11.16 8/35 6Oct 6 356..
8.11065 10x1 0 35V

45
49
59

POTENTIOMETERS
Values available (
Insert ohms Into space melecl
5000. 11( 21(
5K, 10K 20K, 50K, 100K, 200K, 1MEG
43PXX 14 Watt 15 Turn . 99 I63PXX
Wait 1iirn
.
89

TRANSISTORS AND DIODES
PN2222
202222A
66055
293904

13
29
65
12

R12907
204401
19270
10751

13
12
25
15

104004. .
1114148
104735
C10681

17
07
25

SWITCHES
JMT123 SPOT. OnDn
1.19
206-8 SnIt 16.pon CIIP 1.25
MPC121 SR010n-011-0n1.19 IMS102 SPSIMomeaary . 39

D-SUB CONNECTORS
DI325P Wale 25-pén

69

DB255 Female 25-0n . 75

LEDS
1(C5560 T114, Red
)(C5566 1
.
1
4.
/
3
Green

13 I X.C556Y 114, Yellow
17 XC556C TIN, Dear/Red

IC SOCKETS
Low Ptol8e
Wins Map (Gold) Level 112
8LP
11
13WW
59
14LP
12
14WW
65
161E
13
16888
69
241E
25
24WW
119
28LP
27
28VVW
139
40LP
29
40519
189
Seldertall Standard ( Gold 8Tie)& Header Phi Socials Also kaallahls

74HC HI-SPEED CM°
Part No.
74HCOO
74HCO2
7411C04
74HCO8
7414C10
74HC14
74HC30
74HC32
74HC74
74HC75
74HC76
7414C85
7411036
74HC123
74HC125
74HC132
74HC138
74HC139
74HC154
74HC163
74HC1 74

74HCTOO
74HCTO2
74HCTO4
74HCTO8
74HCT10
74HCT32
74HCT74
74HCT86
74HCT138

Price
19
19
19
19
25
29
25
29
29
35
35
55
35
69
49
49
45
45
149
49
59

17
17
19
17
17
19
29
25
39

Pod No.
74HC175
74HC221
74HC240
74HC244
74HC245
74HC253
7414C259
74HC273
74HC373
74HC374
74HC595
74HC688
74HC943
74HC4040
741-1C4049
74HC4050
74HC4060
74HC4511
74HC4514
74HC4538
74HC4543

59
69
. 49
49
59
69
69
129
149
895
39
39
99
119
179
111(

74HCT139
74HCT157
701C1174
74HCT175
74HCT240
74HCT244
74FICT245
74HCT373
74HCT374

LM14581,1
LM 14886
DS14C8EIN (CMOS)
LM1489N
DS14C139N (CMOS)
11.1149619
MC1648P
Lb11871N
I.M18720
1.51189651-1
168323K3'
1683190
12: ULN2003A
)(92206
11,1324N
35 592211
LM331311
449
XF12243
26LS29
LM339N
39
LF347N
149 261531
1131348N
69 26LS32
26LS33
11.4350T. ,,,,,,, 2 95
LF351N. ........ 29 LM29016
LF353N
49 LM2907N
LM2917N ( 8puu
(,F355N
MC341 9CL
LF356N
MC3446N
LF357N
MC3450P
1683580
MC3470P
1.51360N
MC3471P
1).4361N
MC3479P
Lb13800-8
MC3486P
1.1,1386N-3
MC3487P
LM387N
109 16839000
LM393N
39 16839050
LM399H.
3 49
LM3909N
LF411CN
79
LM3914N
11.497ACN
1.49
LA43916N
NE540H ( C540111
99
0E5532
NE555V.
29
NE5534
)011555. . 59
7805K ( LM340K-5).
1/4556N
45
7812K ILM340K-12)
NE558N
79
7815K ( LM340K-15)
1685650
89
71305T ILM340T-51
LM567V
75
78127 ( 1M3401.12)
NE592N
75 78157 1LM340T-15)
LM741CN
29
7905K ILM3201(-5)
LM747CN
49
79057 1LM320T-5)
MC1350P
89
75472
MC1377P
229
75477
MC13988
495
MC1451068
LM1414N
99
MC145406P

DS0026CN
TL074CN
11084C0
AF100-1CN
1.11307N
1.M309K
LM311N
LM3177
LM318N

Price

195
99

3),
39
69
59
69
49
49

35
45
1 19
45
1 19
69
295
195
195
149
75
395
295
195
295
99
99
149
25
129
179
395
99
49
119
99
395
119
99
49
125
89
179
149
69
69
I39
139
159
45
45
45
149
49
49
I29
195
295

PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS
*RAM S SUBJECT TO FREQUENT PRICE CHANGES
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Cif& 142 as nadir Smoke Cant

Worldwide • Since 1974

QUALITY COMPONENTS • COMPE7777VE PRICING
•PROMPT DELIVERY
COMPUTER PRODUCTS
Jameco IBM AT Compatible 16MHz
80286 NEAT Motherboard
• Expandable to 8MB
RAM ( Zero- K included)
•8/12 or 8/16MHz
switchable • Supports
all NEAT functions including
shadow RAM, EMS 4.0, RAM
re- mapping and selectable
wait states • 80287-10
Coprocessor capability
• Norton SI rating of 15.6
• AMI BIOS ROMs included
•One-year warranty

JE3010

8/12/16MHz NEAT AT

$499.95

..

- Additional Motherboards JE1001
JE1002

4 77/8MHz ( PC/XT)...
4 77i10MHz

89.95
$ 109.95

JE3005

8/12MHz IATI

$329.95

Jameco IBM
PC/XT/AT
Compatible
Computer
Cases
Standard PC/XT Fhp-Top Case.. . $34.95

JE1011
JE1014

Standard PC/XT Slide Case
$39.95
Baby XT Turbo Flip Toc Case. . . $69.95

JE1017

Baby AT Flip- Top Ca.

JE1018

Baby AT Slide Case
Baby AT Flip- Top Case. .. .

JE1019

•Free! OAPLUS Diagnostic
Software Included!
•Free! PC Write Word Processing Software Included!
•256K RAM Included,
Expandable to 640K
woes
•4.77 or 8MHz Switchable
•AMI BIOS ROM Included
•Save $ 128.06

$ 54.95
$ 69.95
$69.95

AMI 80386
Motherboards

ale«
OPen An
-d
ur

L EARN;

Part No.

Description

JE1001

4.77/8MHz Turbo Motherboard
(Zero- K RAM - includes AMI BIOS ROM)

JE1010
JE1015

Flip-Top Case
XT/AT Compatible Keyboard

34.95
59.95

JE1020
JE1030
JE1040

5.25" DSDD Disk Drive ( Black Bezel)
150 Watt Power Supply
360K Floppy Controller

89.95
59.95
29.95

JE1050
AMBER

Mono/Graphics Card with Printer Port
1
Monochrome Amber Monitor

59.95
99.95

41256-150

256K RAM ( 9 chips)

Price
$89.95

e

103.41

Regular List $628.01
PC/XT 8MHz Turbo Kit. . . .

$499.95

TEST EQUIPMENT
Metes M4650:
•Handheld. high accuracy
•4,7 Digit LCD
•Manual ranging with Overloud '
Protection
•Audible continuity tester
•Tests AC/DC Voltage.
Resistance, Continuity
Capacitance. Frequency
•)
ne Year Warranty
ce 71. x3 5'W x 15"H

EGA/CGACompatibie, 720x

350 Max Resolution ( PC/XT/AT)
CT)(2410

14" EGA Monitor and EGA Card -

EGA compatible, 720 x 350 Max.
Resolution - displays up to 16 colors ( PC/XT/AT)

JE1059 SAVE $40.00
14" Multiscan
TM5155

$549.95

41_ - •

Resolution - displays up to 256 colors ( PC/XT/AT)

e 0

JEVGA

0

61111001111118

M4650. . . . $ 99.95

.$519.95

C010E -VGA/PGC/EGAcompat, 800 x600 Max. Res. ( PC/XT/AT)

13" VGA Monitor and VGA Card - '
ASA

JAMECO SOLDERLESS
BREADBOARD SOCKETS

compatible,

.

soo asso

Max

$649.95

JAMECO IBM PC/XT/AT COMPATIBLE CARDS
Graphic
Display
Cards
Mono Graphics Card w/Printer Port (
PC/XT/AT)

$59.95

JE1052

Color Graphics Card w/Printer Port ( PC/XT/AT)

$49.95

JE1055

EGA Card with 256K Video RAM (
PC/XT/AT)

$159.95

Multi I/O with Drive Controller
and Mono Graphics ( PC/XT)

$119.95
Multifunction, I/O and Expansion Cards

.1E23
Part
No

JE24
Dim.
L" 1fr

JE20
JE21
JE22
JE23
JE24
JE25
JE26
JE27

et a

3/
4

JE27
Contact
AMMO

Binding
Pot.

2.95
4.95
5.95
0
$ 7.95
2
$14.95
3 $22.95
4
$27.95
4 $37.95

200

314 a et

400

6)5 x 13,5

630

6)5 x 2%

830

6,5 x 39s

1,360

6,5 x 4,.1

1,660

6,8 x 53
4
/

2390

7'. x 71
2
/

3,220

Price

0

$

0

$

0

$

DATA BOOKS
NSC Linear Data Book- Vol. I;88)

$ 14.95

400042
400043

NSC Untie, Data Book-Vol.11 ( ley. .
NSC Linear Data Book- Vol. IN ( 68)

S 9.95
S 9.95

210830 Intel Memory Handbook ISO).
230843 New microsystew Hndbk. Set ( 811)

JE100u

I/O Card with Serial, Game, Parallel Printer
Port and Real Time Clock ( PC/XT)

$59.95

JE1061

RS232 Serial Half Card ( PC/XT)

$29.95

JE1062

RS232 Serial Half Card (AT)

$34.95

JE1065

VO Card w/Serial, Game 8 Parallel Printer Port ( AT). .

$59.95

JE1081

2MB of expanded or extended memory
(
zero- K on- board) ( Al)

JE1082

3MB of expanded or extended memory, parallel printer
port, serial port and game port
on- board) ( Al)

JE1041

400041

$17.95
$24.95

(May vary according to weight)

California Residents:
Add 6%, 61/
2% or 76/e
Sales Tax
c 1989 Jameco Electronics

1/89

$119.95

izero-K

$169.95

Floppy and Hard Disk Controller Cards
20/40MB Hard Disk Controller Card ( PC/XT)

Cont.

$79.95

JE1043

360K/720K/1.2MB/1.44MB Floppy Disk

JE1044

360K Floppy/Hard Disk Controller Card ( PC/XT)..

$129.95

JE1045

360K/720K/1.2MB/1.44MB Floppy/Hard Disk
Controller Card ( AT)

$149.95

U.S. Funds Only
Shipping: Add 5% plus $1.50 Insurance

JE3020

16MHz 80386 ( AT) ... $ 1399.95

JE3025

20MHz 80386

JE3030

8MB (
Zerd-KI Daugnterboa,

$224.95

ST225XT
ST225AT

20MB at/Controller ( PC/XT)
zoits w/Contraer (
Al)

$269.95
$

ST238

30MB .
Drneeon
frolier
ly(PC(pc
/XT
en
/A1)

ST238XT
ST238AT
ST251

30/AB icon
30MB iviC.ontroller ( Al)
«Ate Drive only ( PC/XT/AT)

$32349
95
919
5
$ 299.95

ST251XT
ST251AT

eme wicontram, Caed (AT)

ST251-1
ST277

40MB Feet 28ms ( Drne only). .
601AB Drive only (
eCirrfar

$499.95
$499.95

ST277XT
ST277AT

60MB iv/Controller (
PC/ST)
60148 u/Controlhr Card ( AT)..

9.95
$
$54
639.95

(
PC/XT/AT)

$49.95

40MB Tape Cartridge

$469.95
5539.95

$ 24.95

Jameco 5.25" PC/XT
& AT Compatible
Disk Drives

I

;in

Iry

JE1022 ( P1ctured)

JE1020
JE1021
JE1022

360K Black Eui ( ecirriA0
360K Berge ( PC/XT/AT)
121AB Berne Bal ( PC/XT/AT) ..

89.95
89.95
$109.95
$

3.5" PC/XT/AT Compatible Disk Drives
3.5 720KB ( Mounting Frame Included)
MF353I3 ( PC/XT/AT)
tri1)9795 $109.95
3.5' 1.44MB ( Mounting Frame Included)
MF355B (
PC/XT/AT)
9449795 $129.95

Datatronics
2400/1200/300 Modems
NEW Pocket 14trsionl
•Hayes command compel.
ble • Bell 103/2I2A coinpatibis • Auto-dial/auto.
answer • FCC approved
1- year warranty • Includes
MaxiMite Communication
Software ( except 1200P)
1200P

1200/300 Baud Pocket Modern

99.95

120011

1200/300 Baud Internal Modem

2400S
1200C

2400/1200/300 Internal Modem
$129.95
1200/300 Baud External Modern..., S 99.95

2400E

2400/1200/300 External Modern

S 69.95

$169.95

Data Sheets - 504 each
Prices Subject to Change

MailmOrder Elec e
tronic, • cWorldnoide

ELECTRONICS

$
$4
38
29
9.
.
9
95
5

40MB w/C.ont. Card ( aunt

40MB Tape Back-Up for IBM PC/XT/AT
DJ10 '40MB Back- Up and Tape . . . $349.95

$20 Minimum Order

J

5299 95

20M8 Orme only ( PC/KT/AT)

tOMMe registered trademark of International Business Machines

a

(
A•r) ... $1699.95

ST225

1540

JE1050

JE1071

tional 8MB using the JE3030 ( below, Zero- K incl
• XT footprint- AT compatible • 80387-16/20 c. ,
oability • Built-in set-up and diagnostics • Include.
AMI 910S ROMs • One-year warranty

ST225XT ( Pictured)

$399.95

TM5154

• Expandable to 2MB (Zero- K inc).) of 32- bit RAM
with expansion board ( included) • Expand an addi-

Seagate 20,30
40 and 60MB
Half Height
Hard Disk
Drives

AMBER 12" Amber Monochrome... $99.95
CTX2410 14" RGB Color
$279.95
14" EGA Color -

MICROCOMPUTER
MARKETING COUNCIL

COMPUTER PERIPHERALS

IBM COMPATIBLE DISPLAY MONITORS

JE1010

MARKETING ASSOCIATION

Jameco IBM PCIXT 8MHz Nub°
Compatible Mt With 256K RAM

Save $128.06
JE3002 IBM Compatible

JE1019
Pictured

Vi Mf11 t4

VISA')

Send $2.00 Postage for a
FREE 1989 CATALOG
FAX Numbers: 415-592-2503
or 415-595-2664

Telex: 176043
1355 Shoreway Road, Belmont, California 94002
24 HOUR ORDER HOTLINE (415) 592 -8097 • The Following Phone Lines Are Available From 7AM-5PM PST.:
Customer Service ( 415) 592-8121 • Technical Assistance ( 415) 592-9990 • Credit Department ( 415) 592-9983 • All Other Inquiries ( 415) 592-7108
Circle 142 on Reader Service Card
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Circle 91 on Reader Service Card

DISKOVER US!

29

$295
For IBM- PC's& compatibles, menu-driven
AVPROM programs
EPROMs up to 8x
faster than serial y•
connected units (20
sec. for 2764).

o
...

C Compilers
C Source Level Debuggers
Macro Assembler Packages
Disassemblers
Simulators

•4- and 10 socket
gang versions too.
Call for prices.
For complete
specs, free 32 pg.
development tool
catalog, call

..5
,„ 2
1
0
,,m
DS/O
s D. Be
l
ack

5COW Labels wiTabs
• Slunk Wrapped

IN 16 COLORS

Since 1983, professional quality
tools for the entire 68xxx family
including the 68030. Hosts:
MS-DOS, UNIX and VAX.
•Programs 2716
thru 27512A.

14' •

NO MINIMUM

Queloe 68000 .
.fi;tfizernent

AVPROM

AVOCET

410

8811-448-851111.

S\ hIt'ilIs WI,

or 207-236-9055

800/448-8500

AVOCET

FAX: 207/236-6713

SYSTEMS, INC'
120 Union St Rockport, ME 04856

59,
NO MINIMuM

•

•525 DSHO, Unit
In Twee Sleeve
•5Color labels w Tabs
• Shrink Wrapp.ko

IN 8COLORS

BBC

I

$1.07

o

•3.5 DS/DO, Blue
&Gray
•5Color Labee

NO MINIMUM

• Shook Wrapped

IN 6 COLORS

81 28

$3.55
IN BULK

Circle 31 on Reader Service Card

Cross-32
Meta Assembler

Telex: 467210 AVOCET CI

Circle 227 on Reader Service Card

UNIVERSAL

Iable based macro cross-assembler using the
manufacturer's assembly mnemonics.

ONLY

Includes manual and MS-DOS assembler disk
with tables for all of the following processors:

I( mi.! tIF

1802
6801
680X0
8048
TMS320

64180
6805
80X86
8051
TMS370

PROGRAMMER

$585

65CO2
65816
6809
68H C11
COP400 COP800
8085
8096
Z8/Z80 ... MORE

.40111

fIR__1

Users can create tables for other processors!
•3.5 DS/HD Blue
& Grey
•5 Color Labels
•Shrink Wrapped

Generates listing, symbol table and binar>
Intel, or Motorola hexcode.

Check. MO, VISA or MC: US$199 or CN$24 ,/

Sentinel Disk Mailer with
Anti-Static Liner ... 390

ErE
5116,4,

Free worldwide airmail shipping & handling.

, orr co I+deg On, Ye, II.

• 1,4,1VIDIIA1 PlarotreAlAWAS are a....
El

leer. p.a.. IdOln

O'Oerlor

Universal Cross-Assemblers
POB 384, Bedford, NS
Canada B4A 2X3
(9(12) 864-1873

lo.,e PRIM, ell. 6 /
1'51

and Dynarruc RANI, Trt and CMOS loge cr.

All ol atone Itandnons are 'erforned orly on one,. reread •ny add.. murAle

XELTEK
SOFFAA

Pod Prol......A.Arr Poe. ,

Ica m neu•

r-s '• •

1.1 I • ,

SAN-14 awRA.C44.4 ,4

ORDER loll FREE
I-800.541497S

..../[1,11

VISA NIASMI. AMEX

ml•141111111 ,":74d.
FAX .1111Z.N•

AMMO

CONTINUOUS FORM LABELS
usos
23/. x
236x760
2l/2 xlstis
2/20 stur
23Ax23A*
2aA o1- 768
3x Me
32 x ' Me

3/2 o she
3l/0 O' Me
3liz olshe
3lfs x ' She
4x' s/re
4xrsh•
4x1Yes
4x1'he

A81.081

1across
4across
1across
3across
1across
1across
4 across
4 across
1across
2across
3across
4across
1across
3across
1across
3across

PoCart rlon
10.000 $ 1.95
20.000 $ 1.95
5,000 $2.18
15,000 $ 1,98
2,500 $ 12.00
5,000 $3.00
20,000 $2.00
20,000 $2.05
5,000 $1.90
10,000 $1.90
15,000 $1.90
20,000 $1.90
5.000 $3.21
15,000 $3.21
5,000 $3.25
15,000 $3.25
2121121X.

Circle 283 on Reader Service Card

Circle 302 on Reader Service Card

UTit
REAL VOICE Digital Recording
for your PC XT. AT or Compatible
•VOICE MAIL SYSTEM
•TELEMARKETING
Inbound & Outbound

Many other slios...Lade Call tor further IntorrnaSon

•SMARTEST ANSWERING
MACHINE

•
Despnad tor the 35' disk Poses quoted tor full bourn only

•AUTODIALER—DATABASE
•VOICEPAD'"
f

The Quality Disk E. Label Specialist Since 1982'
1040 Broadway, Westville, NJ 08093

1-800-426-3303
609-456-6996 • FAX 8609-456-7172
All orders F.O.B. Westville, NJ. Fresno, CA
C.O.D. orders add $ 2.20. Pre- approved
purchase orders, Visa & MasterCard accepted.
All products assembled in the USA.

406
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-Voice fol your Programs

I

;586'9 MN). 2' seiricet pbrti, 4!pctrahet‘
RAM, EPROM, real Orne clock. watchdog
timer, 44-pin 45 • 6.5 PCB
EXPANSION MODULES: RAM, EPROM, CMOS
RAM/battery, analog I/O, serial I/O,
parallel I/O, counter/timer, IEEE-488,
EPROM programmer, floppy disks,
cassette, breadboard, keyboard/display.
WIntek Corp

WINTEIC

1801 South Stree

•PROGRAMMER'STOOLKIT
-( optional 79)
V2 card, software, cables, and speaker

=

s26r° • 5Sib

(415) 652-9600
Talking Technology, Inc.
4383 Piedmont Ave State
Oakland. CA 94611

IN 47904
317.747-6428
10f0Y0t*,

Circle 300 on Reader Service Card

Circle 262 on Reader Service Card

Special !

PRODUCTS NOT LISTED ... CALL!

COMPLETE- PC

CAD...etc.

ANSWERING MACHINE ... $209
FAX - PC ... $299
HAND SCANNER ... $ 155

Logitech
C7 Cit., Mouse 8Paint
$85

New Orders:
AST Premium

ZENITH 1490

286/386

FlatScreen

_

Call

I

2400B int.

$59 $ 115

$269
Call
Call
157
295
269
389
345
440
439
439
579
295
1690
Call
Call
155
189
Call
382/418
515
455
609
888
Call

MONITORS
Arndek 1280 ik Card
210A
Hitachi
Mitsubishi Diamond Sean 1381
Moniterm Viking
NEC Mukisync II
Multisync GS
Others
Sarnsung
Sigma Deakins LaserVive
Sony Multiscan 1302
Mukiscan 1303
Zenith 1490 Flatscreen

639
87
Call
477
Cal
665
186
Call
Call
Call
650
475
579

SOFTWARE
59
195
169
103
369
18
85
58
Call
145
92
69
Call
Call
Call
95

sa

Diamond Scan

SOFTWARE (
cont.)
Excel PC
FastBack
FastBack Plus
FormTool
Freelance Plue
Fox Base Plus
GEM Draw Plus
Generic Cadd 3.0
Generic Cadd Others
Harvard Graphics
In House Acct
King Ouest IV
Laplink Plus
Liesure Suk Larry II
Lighting Hard Disk Speedup
Lotus 1232.01
Lotus Agenda
Managing Your Money
MathCad 2.0
MicroSoft Flight Sim
MicroSoft Windows 2.0
MS-Dos 3.3
Norton Uti14.0
Novell Netware 286
PageMaker 3.0
Paradox 2.0
PC Tools Deluxe
PathMinder 4.0
Peachtree Accounting II
Peachtree Duero
PFS: First Choice 2.0
PFS: First Publisher 2.0
PFS: Professional File 2.0
PFS: Professional Plan 1.02
PFS: Professional Write 2.0
Plan Perfect
08A
O&A Write
Ouattro
Rapid File
R:Base for DOS
ShipMatem (ups Manifest)
SideKick Plus
Smart Sysmen
Sprint
Tops
Turbo Basic, C, or Pascal
Ventura Publishing 2.0
VersaCad 8Libraries
Windows
WordPerfect 5.0
%Tree
XTreePro
XTreeNet

281
69
85
52
293
179
159
48
Call
255
107
35
74
35
59
Cal
Call
113
195
35
56
95
45
Call
Call
391
Call
55
145
Call
77
64
Call
51
102
185
177
115
132
172
415
199
Call
418
116
101
85
458
Call
Call
Call
33
58
Call

DIGITIZERS & PLOTTERS
Calcomp 1023-GT
1043-GT
Drawing Brd 12x12113-Btn
Enter Sweet-p600
Houston Instruments
DMP 41/42

Call
5898
369
598
2098

HITACHI Digitizer
10 Year Warranty
Puma Pro 12x12
(replacing Tiger Tablet)
4-Btn Cursor, 1-Btn Pen
Mouse Emulator.

$349

Digitizers 8Plotters (cont.)
DMP 51MP
3550
DMP 51
3200
DMP 52MP
2600
DMP 52
2300
DMP 56A
3800
DMP 61
2890
DMP 62
3990
MP Options
Call
Hitachi Puma Tab ( 10-Year Warranty)
PurnaPro 12x12.4btn,Pen.SW . 349
PumaPro 12x12.12btn.SW
369
lobes
Call
JDL 850 Series
Call
KurtalS 12x12
285
IS 12x17
485
Surnmagraphice 12x12 Plus
329
1f3x12 Pro w/4 Butt 8Stylus
559
Mac Bit Pad 12x12, 4But,Sty
269

$179

Logical Connection 256/512k ....Cal
Others
Call
ScanMan
155

WANTED
Original Programs - utilities,
applications, etc. Earn
royalities in just 90 days.
Mai or Fax your info to aun Bill
MS•DOS & FlAC compatible only.

VENTURA
PUB 2.0

$457

PAGE- I
MAKER

Call

ScanMan or Complete PC
HandScanner

1124

Call

$155

DRIVES, MODEMS & FAX

COMPUTERS

Mitsubishi AT 40/64 Mb Hard Drive
1/2 ht , 23ms
389
Panasonic FAX Board
689
Seagate ST225 w/card
260
ST238 20Mb w/card
285
Sharp Fax UX-140 8 Phone
969
Smart Modem 12008 int w/sw .... 58
2400B int w/sw
115
Toshba 3.5 XT/AT 720k Drive .... 89
5.25 XT/AT 360k Drive
75
US Robotics
Courier 2400
279
Courier 2403E
299
HST 9600
599

AST Premium
286 Model 80
286 Model 140X
386 Model 300
Mitsubishi MP286L
NEC Multispeed
Multispeed EL II
Multispeed HD
Toshba Laptops
1
.1003
Zenith La./x.3os
SuperSport-Dual
SuperSport 20Mb
SuperSport 286 20Mb
SuperSport 286 40Mb

BOARDS & NETWORKS
3-Com Etherlink
Adage AD10/4
AD10/8L
ArcNet
Artist
AST
ATI EGA Wonder
VIP VGA
Copy II Opt Board Dix
EtherNet Plus
Genoa VGA 760x1024
Hercules Graphics Plus
Intel AboveBoard 286/512k
AboveBoard PS 286/512k
Paradise EGA 480
VGA Plus
VGA Plus 16
VGA Pro
Sigma Designs VGA
Tops Flashcard
Verticom
Video 7Vega Deluxe
V- Ram
Vega VGA
Western Digital EtherNet Plus

I

SCANNERS

PANASONIC
1091I-m2

Call
Call
Cell
Call
Call
Call
169
249
95
Call
379
169
359
388
Call
Call
Call
Call
209
143
Call
177
Call
6255
Call

1349
2098
2475
Call
1079
1423
2209
Cal
745
1570
2357
3298
Cal

Intel
coprocessors
Genuine 8 New
8087-2 (<. 10MHz)
802874
80287-10 (.>10MHz)
80387-16
80387-20
80387-25
80387-SX
80C287A (for Laptops)

132
205
239
Cal
Call
549
398
299

MOUSE
Logitech C7 Serial or Bus
C7 Clear Mouse 8 Paint
HiRez Bus
Bus E. Paint
Serial 8 Publisher

ea
85
82
82
104

OPTICAL
OptiDriver Kit
525
40 ms equiv. or most opt/Drives

HELPERS

Pre-approved P.O.'s are welcome. Prices reflect cash discount and are subject to change without notice. Product cornpatbility, warranties, 8 claims are responsibility of manufacturer only. All returns are subject to a restocking fee. PersonaVConpany checks delay shipping. AZ orders only add 6.7% tax. Orders are processed same Day. International orders
r.si IN1211181-10110.

Circle 189 on Reader Service Card

AT 40Mb Disk
23 ms

$477 $379

SMART MODEM I
1200B int.

PRINTERS & LASERS

MITSUBISHI

DRAFIX

Call

$579

Mac 12x12 Tablet

AutoSluache
.
BoaingGraph
By-Line
Carbon Copy Plus
Clipper
Copy II PC
Corefast
Dec Easy 3.0
dBase IV
DesignCad
Desklink
DesqView
Drafix 1Plus
Drafts Ultra
Drafix 3D Mod 8Options
Dollars 8Sense
Easy Xtra

1-800-621-3999
Ultra, 1Plus or 3D Module

Summagraphics I

As
Canon BJ-130
Citizen 180-D
MSP-15E
MSP-40
MSP-45
MSP-50
MSP- 55
Premiere 35
Trbute 124
Trbute 224
Diconix 150
HP LaserJet II
JD L850 Series
NEC LC890
Panasonic 1080-m2
1091i-m2
1124
1592/1595
1524
Toshba 321-SL
341-SL
351-SX
Others

PC & MAC

THE PRIMITIVE DRAuCeTSM/iN

It PAYS to

Sharp Fax $898

BUY- MHI!
Service You
Expect !!
Volume Bids
Wecome!
VISA
MASTERCARD
PO's
Just Call First.

Model FO-300
Group 3, 2. FMG1
Auto 8 Manual
Build-in Phone
16-level Half- Tones
Accepts 1i• wide Documents
Conf idential Trans 8 Rem

MHI Warehouse, Inc.
8129 N. 35th Ave. #2-306
Phoenix, AZ 85051
New Orders:

1-800-621-3999
Order Info: 602-997-8877
Fax:602-943-3833

JANUARY 1989 • BYTE
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LA COMPUTER CORPORATION
A California Corporation
213-328-9294

800-888-9294

213-328-1758

INSIDE CALIFORNIA

OUTSIDE CALIFORNIA

FAX
LACC

COMMITMENT TO EXCELLENCE

LACC

THE VECTOR (286-10)

THE VECTOR (386) 6/16 MHz

4.77 to 10 MHz • 256 to 640k
150 Power Supply • AT Style Keytoard
1Drive with cont • AT Cape Turbo Switch

80286 • 640k • Up to 1Meg • 12 Meg
Floppy AT KB • Floppy and Hard Controller
209 Watt Power Supply

INTEL 80386 • 1Mb RAM
Expand to 4Mb RAM • 1.2 Meg. Floppy
Par. Ser. Clock, Calendar

$429

$899

THE VECTOR XT TURBO

with Monochrome

with color

$589

$769

200 Watt Power Supply • AT Keyboard

$2289

with 30 Meg

with 30 Meg

with 40 Meg

with Monochrome

with color

with Monochrome

$1395

$1609

with 40 Meg.
with Color

$2699

$2899

BLOW OUT SPECIALS
NEC EFL360
Letter Quality Printer
22 CPS Daisywheel
Demo unit • Original Box
90 Day Warranty
RETAIL

$545

ONLY

NEC Multisync 11-569
Monitor
LACC - MonoCard w/par $49

XT Compatible Case
While they last

$149

LACC - 1200B InternalMon.
with Software $56

$24

AST PREMIUM/286

Zenith 1490 Fiat $569

COMPAQ

PC MAGAZINE ED'S CHOICE
Model 80
Model 140
Model 120
Model 170

IBM
Prices to Low to List

Call
$2359
2099
2699

Model
Model
Model
Model

Desk Pro 286 • 12 MHz • 40 Meg. $2395
Portable II Model 2/4
1995/2599
Portable 386 • 40 Meg.
5599

30
.. Call
50 • 20 Meg w/monitor . .$2875
60 • 44 Meg w/monitor ..$3495
80 • 44 Meg
Call

ALL SYSTEMS COME WITH A ONE YEAR WARRANTY
AND OUR 15 DAY MONEY BACK EXCHANGE POLICY

HARDWARE SPECIALS

SOFTWARE SPECIALS
$589
250
239
169
349
Call
259
$145
319
549
...Call
.. 599

Segate ST4096 80MB .
Segate ST238 30mb w/Controller
Segate ST 225 with Controller (20 Meg Hard Disk)
Panasonic 10911 (Model 2)
Samsung EGA
INTEL Intoerd 386
Hayes 1200 B with Software
Arndek Monitor 410 Amber or Mine
ATASI 40 Meg
NEC Multisync
ArcÑe 5540 Tape Drive
HP Lazar Jet II

Lotus 1,2,3
Micro Soft Word
Word Perfect
Word Star Pro Rel
Print Shop

$399
199
195

219

33

NOlon UtiliSes
Mcro Soft Flight Simulator
D Base 3 Plus
Crosstalk MK4
Fast Back

$ 48
29
375
109

ANY ADVERTISED PRICE

HERE ARE SOME OF THE LOW PRICES YOU'LL FIND AT OUR STORE
MODEMS
EVEREX
HAYES

US ROBOTICS
VOLKSMODEM

12001 (W)SW
24001 (W) SW
1203 Of
1200 B Ink=
2409 EX
2403
Incomm — 2400 Ekt
24001
12001
12001
1300s

FLOPPY DRIVES

TEAC

556 1
2
/
Ht. 360 DS/DD
1.2 Mi•lg. Vt Ht.
REMAS
2/
3 Ht. for IBM
TANDON 100-2 C6/DD
CHINON 720K 31
/ PC
2
IBM
Mr Ht.

GRAPHIC BOARDS

HERCULES

Monographes Card
Ccécrgraches Card
HERCULES
Monochrome wiS W Par Pon
ODMPATIBLE Caor Par Pori
EVEREX
EGA
182 Plus
292297294 Plus
ML 320037393

OKIDATA

$ 77
169
279
269
399
409
Call
$229
99
$ 119
119

.$79
99
39
. 89
89
. 89

$ 169
179
59
59
003
229
Cat
Cat

PRINTERS
PANASONIC

EPSON

8087-2
80373 ..
80287-6 .
932137-8
80287-10..
80387 ( 16 MHz)
Mae toard-286A+ 512
PC64K
PS(PC) Multifunction
Ex Pac Plus with 64K
Multi Bd Exp. to 2 Meg.
64K (9 ales) 150 NS
256K (9 Chips) 150 NS

e
eo
Q.

MONITORS

TIL 1252 Flat Screen More
Monochrome
310A
1280 (Desk Top) .
SONY
EGA Mutterer% CPO 1302
(Regules EGA or Compact Card)
PAKARD BELL TTL Monochrome

Too Many items to list.
Please call for information.
COMPUTERS

75
69
139
729
Call

A Callforrna Corporatico

$144
101
175
244
299
469
389
209
229
109
119
Call
Call

HARD DRIVES

SC-GATES 20
30
40
30
70

MB v: HD ( ST)
MB Yi H (ST228)
MB (ST251)
Meg. ATSA1
Meg. Miniscnbe

69
Brother FAX 100
Brother FAX 150
Sharp FO 303 FAX
Shsrp- FO 420 FAX

FAXES

$265
299
419
329
Call
Call
999
1209
1329

Give yourself the advantages
of a Personal Computer.
Let us help you start or
complete your system.

Apple Products Available
Macintosh — Image Writers
Plus More! — Call for current prices!

PO's accepted 1m guakfiecl companies, wisatuOons and schosts we accept VISA MasterCard

BYTE• JANUARY 1989

INTEL

LO-2550—(324 cps)— );<,e l
e II,
FX800 - (330 cps) 54 open (NLQ) .
s.,,,,, /<, EuEREx
FX286e(240 cps) 48 cps (1NLQ)
FX.850 (264 cps)
4 0 0
FX10504/ <
LX8C0 - $ 199

LA COMPUTER CORPORATION
408

MEMORY CHIPS/MEMORY BOARDS

10801 ( 140 CPS 80 Ca)
$ 159
10921 (240 CPS 80 Cot)
269
1524 (24 PIN 132 Col)
Call
1592 ( 132 Col 180 CPS)
399
3131 Letter Quality
Gail
L0600-(180 CPS) 60 C:PS NLO
L0660-(264 CPS drn)—
LO-1050 —
Oe li.,
L0950 (264 cps dm)—

SAMSUNG
LACC
AMOS(

89

WE WILL MATCH OR BEAT

3701 Inglewood Avenue, Suite 161 • Redondo Beach, CA 90278-1110

Shoramq UPS US Mal

Fed

Express Emery. Other • OPEN MONDAY THRU FRIDAY
7 am to 6 pm — SAT 8 am to 2 pm

Circle 148 on Reader Service Card
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FREE CATALOG
RS- 232C INTERFACE & MONITORING
EQUIPMENT CATALOG
8113

WRITE or CALL for YOUR FREE
COMPREHENSIVE 8 & 8
ELECTRONICS CATALOG TODAY!
Pages and pages of photographs
and illustrated, descnptrve text
Kamm
Mau.
for B&B's complete line of RS232 converters. RS-422 converters, current loop converters. adapters, break-out boxes, data switches, data splitters, short haul modems.
surge protectors, and much.
much more Most products me ,•
arise Orset
FCC Part 15J Your RS-232 needs
front inadactarar
for quality, service and competitive
IOW a SAKI
prices will be more than met by B&B
ELECTRONICS. Manufacturer to you, no middleman! Money- back guarantee' Same-day
shipment! One-year warranty on products!
Technical support is available

Can you graph, solve, find
minima, maxima points of
nflection, etc.., of this
equation in 5 minutes or
less?

WithiHIPIO you can do this
and much more!
Demo Diskette $ 5. 00
TRILOBYTE, INC.
596 Abolicion St.
Hato Rey, P.R. 00918
(809) 767-1839

B813 electronics
CONIPAINIV

4002A Baker Road PO Box 1040. Ottawa, IL 61350

Phone: 815-434-0846
41m•

Circle 33 on Reader Service Card

iNsTANT
TER NIINAL
"EXACT TERMINAL EMULATION
AND COMMUNICATIONS SOFTWARE'
•PRECISE EMULATION OF THE
DEC VT52, VT100, VT102, VT220
•EXPANSION MODULES FOR
OVER 40 EXACT EMULATIONS
•9FILE TRANSFER PROTOCOLS.
•EASY TO USE, QUICK TO
INSTALL, AND MUCH MORE
•IBM PC, XT, AT, PS/2
FOR INFORMATION
ONLY
800/548-9777
SCIFTRONOCS
303/593'9540
TELEX 450236

Circle 248 on Reader Service Can!

9-Track Tape Subsystem
for the IBM PC/XT/AT

Circle 278 on Reader Service Card

PROGRAMMERS
FOR IBM PC XT AT

PL1RLSTRR'

Circle 225 on Reader Service Card

10+box

1595 15° 1555
37" 37 9 36 95
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50°
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DOUBLE
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v , . 42.049
Otciatsoena 1.
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so.

ro

TELE X-4933 362

54.4058

FAx

."ai
5
4
,
„BASF
PACKAGED 10 PER BOX

2Boxes

13 °
Se E

6

2' YEARS GUARANTY • 30 DAYS MONEY BACK WARRANTY

41. \ ender
•• •
• •• \\

orporabon

ender

Circle 363 on Reader Service Card
lidustrial Control Systems
Intelhgent Terminals
Diskless Systems

•Emulates adiskette or hard disk, adapter and disk
drive—SSDD ( 180K), DSDD (360K), HC (786K or
1.2MB) 720K or 1.44MB.
•Standard and Cassette models for both EPROM and
SRAM technology. Interchangeable EPROM and SRAM

cassettes.

•Two Autoboot, File and EPROM programming modes.
•Simply copy aMaster Diskette to program the EPROMs.
• List prices with memory ICs from $295. Models
available OEM without EPROMs.
EPROM MODELS programmable and read only
SRAM MODELS read and write—battery backed
FLASH EPROM MODELS electrically eraseable and
reprogrammable

CURTIS, INC.
VIS4

2837 N

FaIMMIMI

612163r -9512

Ay • St. Paul, MN 55113 Ér•u•••
•
Fax 6121531.95011

Circle 69 on Reader Service Card

5Boxes

10 Boxes

64°

620

9L° 9g

DENSITY
HIGH
• Select Device with vender name & type number directly
la Enable user to set up Program Pulse Width Vpp Vdc,
Over-program Pulse Width & Iteration Counts
II Capable of set 88/16/32-bits wide—word programming
XP6003A Adapter & cable installs in PC for
$55
connecting programmer externally
XP6001
1-socket 1M-bits EPROMs programmer $160
KP6002 8-socket 1M-bits EPROMs programmer S375
0P6003 1-socket MCS-48 micros programmer
S215
XP6004 1-socket MCS-51 micros programmer
$270
XP6014 4-sockets 1M-bits EPROM programmer $260
A' 401 /
A EPROM Eraser erases 30 24-pin ICs
$195
with timer

Diskless Systems

9621 Irondale Ave., Chatsworth, CA 91311
Telephone 18181882-5822

5-9 box

N ICia ,le.iv è'«21 1M, 1

For the IBM
PC, XT, AT PS/2
and PC DOS' or MS DOS'

Now you can exchange data files between
your IBM PC and any mainframe or mini'computer using IBM compatible 1600 or
6250 BPI 9-Track tape. System can also be
used for disk backup. Transfer rate is up
to 4magabytes per minute on PCs and
compatibles. Subsystems include 7" or 10 ,/x"
streaming tape drive, tape coupler card
and DOS compatible software. For more
information, call us today!

2-4 box

5 * COS ( x * ( 1/x)) ±
1
,
0* EXP ( SIN ( x)) (x 3) = F ( x)

Write For Your FREE Catalog Today!
IN•NUFACTURING

SONY"

935

MHO

I10 IIU 1120

IVIF•21)

14U

I395 130.
.F.2 4635 35 15 3545
DeLiware

1.800•451.1849

PO DOA qt.

DiplI
cette-1-°kIa'TC.Zie” 54 1058

Coiut

ÍOft

NUa da,1:. "
::,P 1;e3Z1

TELE X*4933382 — FAX p405.495.4598
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OPTICAL DISKS CALL
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lt1112D
MD1HD
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MF 2DD —
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MF 2HD —
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,.......

FD1-1200 —
FD 2-1200 —
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IN 1245
I5 6
-° 151°
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i192!!
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35 95
I8
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gip. 42
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e toff

TE') EX#4933362

er7.eclaje92;621t?e,
FAX#405 • 195 4598

•urn order $ 2001) -NO Surcharge on Visa
Card' .COD orders add S3c29 Surface,,
Shipping UPS add S399 per 100 for 31
/
2-or 5'4 ,
add S4 1
19 per 100 for 8' US Ma, Idelivery add
9% -Prices subject to change without NotiLe"
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This could be the most productive
phone number you call today. Toll free.

1(800)531-5369
(Or, if you prefer to FAX your order- 1 (512) 344-2985.)

1299."

TrippLite® Battery Back- Ups
Protect your equipment and data by providing safe shut down time
for your computer systems and other sensitive equipment during black or brown-outs. Data loss from one
5
.
black-out can cost you hundreds, if not
thousands of dollars.
These units feature AC line
spike and noise suppres39.
sors, status indicator
lights and heavy gelcell batteries-aregulated battery charger
110
automatically restores Bc-200
BC- 750
BC- 325
325-W
750-W
battery to full charge 200-W
when AC power returns.
TrippLite Voltage RegulatorLine Conditioners

tr..;

a 1
411-1
11
.7

$ 99 00

MNI Power Director

011;:),
estate,

cc1 6-1,
'
1
,
woes

$7 y•

'79.

00

' 149.

00

This complete TrippLitec'
Series offers reliable
battery back-up at
an extremely
low price.
$7
.

99 00

ffir

'299."
00\

O

aetareame eau

SC- BC- 2000
2000-W

BC- 1200
1200-W

199."

Features include 6 outlets, 5 li
g hted
ty,e market todasi.
power switches, protection indicator

LS- 600

LC- 1200

Hard Drive

during alow voltage condition while suppressing spikes and

This sturdy metal cebinet is capable of handling up to two 112 height hard disk drives -

ef
comes coMplete with fan, switching power

line noise.

Assemblies
Cable

reriadécnfeVtisiegelceieÓ

rOgra Meer
»kb ;

i7• 95
Ew _ 904
EF,FiOnilS
trits
EPROM programmer-it can program up to A,
161<. « MI 5121K 6PFiCAAS srmunaneousiy-easy

You can egret yOur oWn

eis
use so tt warincluded

EraSer

$ 79.95

PC/AT Parallel
Printer Cables
Stock es
PPC301-6
PPC301-10
PPC301-15
PPC301-25
PPC301-6RA

Length
11
1011
15 ft
25 tt
tt

DB-25 - 25 Une Cables
Male- Male

Price
S 6.95
7.95
11.95
17.95
12.95

POPULAR CABLES
Stocke
MEC 6

Description
Monitor hit

KEC-6

Keyboard hit

ACPC-03
ATM- 6

Power Adapter
Al Modem Cable

c
eOther cables available

Price
05.95
3.95
4.95
5.95

Stock x
25MM-6
25MM-10
25A4M-25
25M M-50
25MM-100

Length
11
10h
25 ft
50 h
1005

Price
S 6.95
7.95
17.95
33.95
62.95

Stock sr
25M F-6
25MF-10
25MF-25
25MF-50
25M F-100

Length
ft
10 tt
25 ft
50 ft
100 11

Price
$ 6.95
7.95
17.95
33.95
62.95

"Your Electronics Supply House"

eussigenaese er4vfebaterlietee time
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$ 59. 95
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sturdy metal switchb oxes allow
pi
a cornputers, printers and
peripherals quickly and easily. They °the
:glared contacts and are EMI-RFIhparove-

DB-25 - 25 Une Cables
Male- Female

Altex Electronics, Inc.
a EPBOU quicidy and
siou can erase your
S
s eas"0

Pe r
e
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ila.
bies

Switchboxes

• •..;,

prOin

erne r""

ases

SeD:ll1e-s2ill1a.1111$111 901101
111111

vowel c° rd

Air

c

LC- 1800

TrippLitee Line Stabilizer/Conditioners automatically
adjust varying input voltage to provide full voltage support

Wed, 15 amp nrrcuit breaker and 12-toot

Ep roni

BC- 450
450-W

9
5

1SOB
sole
AFt conirnand
con
p the highest % eve ol surge and
noise
suppression ot any conscde und on
ro vides

to

$399 .00

TERMS: Minimum order $ 10.00. We accept Mastercard, Visa, and American
Express at no additional charge For C.O.D. orders, add S2.20. For orders
under $ 100.00. add $3.00 handling and actual UPS shipping charges. For
orders over $ 100.00, we pay handling charge- you pay actual UPS shipping
charges plus insurance. Purchase orders accepted from approved accounts.
All returns require an RMA0 and are subject to arestocking fee. Texas residents add 7.5% sales tax. Prices subject to change and we are not response
•le for typographical errors.

Store Hours: 8:00-6:00 M-F, 10:00-2:00 SAT CST
10731 Gulfdale, San Antonio, Texas 78216
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x
DB-25

825-3
A8 25-4
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619.95
25.95
26.95
36.9 5

Four p15

Three position

48 25-X
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59 .95
29.95

Centronics 36 Line Switchbo rics.
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ON TARGET ASSOCIATES

REAL WORLD I/O For PC_/XT/ATs

Products and Services
for Design and Manufacturing Engineer ,
Micro Channel Design Consulting
Prototype Cards
Newsletter
ASIC's

PS/2

Extender Cards
Adapter Bracket Ses
Burn-in Mother Boards

We will move your PC/XT/AT products to the
Micro Channel, or create your new design.
CALL: ( 408) 980-7118
for our Free catalog

ON TARGET
TARGET
TARGET

BUY QUALITY
FOR LESS!

0MM

39e

100% CERTIFIED
LIFETIME WARRANTY

Price based on quantity of 250 in bulk
includes Tyvek sleeves and label kits.

800-222-0490
In NJ 201-462-7628
FAX 201-462-5658

MEG ASoft
Freehold,

$ 239

NJ 07728

Full service duplication facility

E(E)PROM, MICRO & MEMORY
CARD PROGRAMMER
$345 - $595
•No personality modules for E(E)Proms at Intel Micros.
•All 24/28/32 pin EProrns to 1MBit ( upgradeable to 32M111
•8741,- 2,-4,-8,-8H,-9,-9H,-51,-05 1,- 52 ,
-55 ,
9761. EEPROMS.
• Memory Cards: Seiko/Epson, GI. Flash Eproms. On-board
Programming capability. Easy FAY upgrades. Modular design.

D4600. Fast settling dual bipolar DIA.
$ 1"9
PD200 • Prototype board w/ address decoder. manual $99

•Stand-alone E(E)Prom & Memory Card Duplication / Verify

VI boards include &VIC Pascal. C and Forth tiriten
30 day return; Irear uetrrany Call for ' Real World

• \ utobaud RS232 to any computer. Hes/Binary/IntellMoiorola

appl;callon notes

•l

friendly menu - driven driver for IBM-PC & Macintosh.

•

Eraser/Timer option (MO). Gang- Module ready.

• Direct technical support. Full 1year warranty.
Call today for datasheets!

State College, PA 16804

(814) 234-8087

B&C MICROSYSTEMS INC.

Circle 232 on Reader Service Card

BUY QUALITY
FOR LESS!

MAXELL

51/
4"DS/DD 59e
31/
2"DS/DD 1.15
LIFETIME WARRANTY
Price based on quantity of 300 in bulk
includes Tyvek sleeves and label kits

800-222-0490
In NJ 201-462-7628
FAX 201-462-5658

24 HOUR SHIPMENT •

710.

counters. 24 digital I/O lines.

P.O. Box 906

Circle 198 on Reader Service Card

P.O. Box

3DA300 • 8channel 8- bit 25 uS AID. single D'A sample : S
hold. 24 digital I/0 lines.
$ 239
41)200 • 4channel 12-bit
timer/
125 uS A/D: 35 MHz

Real Time Devices, Inc.

PS 2 and Mau° Channel are trademarks of IBM Cors

•

line5 Same programmable gains -00 meg input Z $ 149
41)1000 • 8channel 12-bit AD. 25 uS. sample & hold: 3s
3111/ timer counters. 24 digital 1/0 lines. $ 2

Interfacinu

...the PS/2 leaders.

51/
4"DS/DD

DG24 • 24 line digital tO Iii MHz 8255
$ 95
.30500 • 8channel 12- bit ( plus sign) integrating AD. prog
gains of I. 10 & 100: digital LO lines.
.30100 • Single channel version of A0500:10 digital I/O

• 24 Hour Shipment •

MEGASoft
P 0 Box 710. Freehold, NJ 07728

1

355 West Olive Ave, Sunnyvale, CA 94086
(408)730-5511 FAX: (408)730-2155 TLX: 984185

LOW COST
INTERFACE
CARDS FOR
PC/XT/AT

11 111110111111111111111

PC485D
[RS 485/422

• Meets the EIA RS-485 standard for multipoint bo
transmission and the EIA RS-422A standard.
•Can be configured as COM1 or COM2.
•Une terminators are jumper selectable.
• High speed differential drivers allow fast data transfer over
long cables -( oyer 4,000 ft). Max. Baud rate 56KB/115KB.
•TH state line drivers permit implementation of LANs.
•Two wire ( half duplex) operation. DB9 or phoneJack.
•Sample communication software available. ($ 50)

PC488A
[IEEE - 488

Circle 169 on Reader Service Card

Circle 170 on Reader Service Card

Satellite Communication

MICROSAT II
Expansion Board

$700

VISA

SAME DAY SHIPMENT
D - RAMS
41256 - 06
$12.30
41256 - 10
$ 11.00
41256 - 12
$ 10.80
41256 - 15
$9.80
1mg x1 - 10 . .
$35.00
1mg x1 - 08 . .
$40.00

MATH CO - PROCESSORS
\151EDIATE
IF.LIVERY

•For

IBM PC/XT/AT and compatible.
•Satellite data receiver - 9600 baud.
•Satellite bulletin board.
•Satellite video and
audio option - Add $200
PERSONAL SPACE COMMUNICATIONS
707 Johnson Road, Blaine WA 98230
,
04l597 6298
TLX 04.500306
FAX 1604(597..i214

Circle 208 on Reader Service Card

8087
8087 - 02
80287 - 08

$ 98.00
$ 140.00
.

.

$ 220.00

80287 - 10 . . . . $ 270.00
80387 - 16 . . . . $ 360.00
80387 - 20 . . . . $ 510.00
80387 - 25 . . . $ 620.00

CALL FOR LOWEST PRICES
1-800-2SABINA
SABINA INETRNATIONAL, INC.
1,57 tire., Canyon Road Sour 03
Walnut, California 91789

(714)594-6336 • FAX ( 714)595-4008
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Circle 235 on Reader Service Can!

$95

INTERFACE 1

$ 145

INTERFACE]

• Includes INSTALLABLE DOS DEVICE DRIVERS
and software support for BASIC.
•Optional language support for C. PASCAL,
FORTRAN and ASSEMBLY - 150
•Selectable base I/0 address, 1RQ and DMA.
•CONTROLLER / TALKER / LISTENER capability.
•Customer support via dedicated 24 hours B&C Microsystems BULLETIN BOARD.
•Compatible with most IEEE-488 Software Packages for the
IBM-PC ( e.g. ASYSTANT GPIB, Lotus Measure, etc.).
• Hardware compatible with N.I. GPIB PCIIA.

PC488B

$345

[IEEE - 488 CARD
WITH ]
[BUILT- IN BUS ANALYZER]
•GPBASIC package complements IBM/Microsoll BASIC
interpreter and compiler to create a programming
environment similar to 11P desktop computers.
• Additional libraries iif over 20 high level 41E8 dedicated
functions for C, Pascal or Fortran available MO ca.).
• Powerful menu-driven bus analyzer, which can run in
thc foreground or in the background while 488 programs or
commands are execuled, features program stepping, break
points and real time bus data capture ( 4k circular buffer).
• Instant toggling between foreground and Analyzer screen.
• Dipswitch selectable Base Address, IRO. DMA.
•Talker/Listener/Controller capability. Based on TMS-991.
•NEC- 7210 based version ( NI PCIVIIA compatible) • S445
MC/VISA/AMEX

Call today for datasheas!

B&C MICROSYSTEMS INC.
355 West Olive Ave, Sunnyvale, CA 94086
(408)730-5511 FAX: (
408)730-2155 TLX 984185

Click 35 on Reader Service Card

D

REMOTE DATA
AQUISITION AND
CONTROL

espite its low cost, power and ease of use, the A-BUS I/O system until
recently had amajor limitation: it had to be located close to the controlling
computer. Now two new serial adapters from Alpha Products have
removed this restriction. Any computer with an RS232 port can control the ABUS line of data aquisition and control cards.
Using standard telephone type cable, the A-BUS system can be located up to
500 feet away from the computer. With the addition of aModem the A-BUS
cards can be controlled from anywhere. As with all A-BUS cards, the adapters
are easily installed and are programmed using standard commands.

NEW SERIAL
PROCESSOR
HAS BRAIN

Mu he low cost SP- 127 Serial Processor fills agreat need in remote data
aquisition. It includes acomplete BASIC interpreter and can run programs
independently of the host computer. This distributed processing relieves
the host computer of housekeeping chores and low level decision making. The
SP- 127 can read and record data at set intervals for later reviewing or recalling
at the host's convenience.
The Serial Processor communicates with any computer through an RS232 port
and includes acomplete BASIC interpreter with 32K of memory. Adding a
Modem turns the SP- 127 into aautomated remote data and control station.

THE A-BUS
ON NETWORK

ADVANCE IN
MOTION
CONTROL

gr

he usefulness of the A-BUS has been expanded with the addition of
"Serial Nodes". These inexpensive ($49) devices provides the ability to
connect up to 16 complete A-BUS systems to asingle serial port on any
computer. The node also functions as arepeater to increase the reach of the
adapter beyond the 500 foot limit
Nodes work in conjunction with the company's SA- 129 Serial A-BUS Adapter.
Plant- wide data collection and control should become widespread thanks to the
system's low cost, outstanding capabilities, and easy of use.

B

reaking new ground in motion control and robotics, Alpha's Smart Quad
Stepper Controller outperforms systems costing 5-10 times more. This
$299 board includes amultitasking microprocessor capable of controlling
4stepper motors simultaneously at speeds up to 1600 steps per second. Four
Axis positioning is perfect for robot arms, positioners, pick and place, etc.
Commands are intuitive; plain English words and aforgiving syntax make it easy
to write (and edit) command sequences. Scaling factors allow for meaningful
units of your choice, and 32 bit floating point arithmetic ensures accurate
calculations. The learn' feature involves storing aseries of movements so that
even acomplex sequence can be repeated easily. Alpha's engineers thoughtfully
included direct drivers for small motors, and avariety of inputs (limit switches,
remote keypad, panic button, etc.).
An SC- 149 can be set up quickly and easily, minimizing development time or
allowing more effort to be devoted to the rest of the robotic project.

A ALPHA
412
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Circle 18 on Reader Service Card

A-BUS Je A fl©
Classroom to advanced industrial applications.
Be aWizard in your Lab, Factory, College, Home...

NEW: REMOTE A-BUSI Use the new Serial (RS- 232) Adapter
or Processor to control any A- BUS system. Cards can be up to 500 ft
away using phone type cable, or off premises using amodem. Call or
send for the A- BUS Catalog covering all the new products.

About Alpha Products

Important
NI A- BUS Systems: eCome assembled and tested • Include detailed manuals with schematics
and programming examples • Can be used with almost any language (BASIC, Pascal, C.
assembler. etc.) using simple IN' and OUT- commands (PEEK and POKE on some computers)
Can grow up to 25 cards (in any combination) per adapter • Provides jumper selectable addressing
on each card • Require asingle low cost unregulated 12V power supply • Are usually shipped
from stock. (Overnight service is available.)

Inputs, Outputs, etc.
Digital Input: 8opticaliy isolated inputs. Input can be 5to 10:1i/
voltage levels or switch closures.

IN- 141 $65

DIA converter: 4Channel 8Bd CIA converter with output
amplifiers and separate adjustable references.

DA-147: $149

24 Ilne TTL I/O: Connect 24 input or output signals (TM_ 0/5V
levels or switches). Variety dmodes. (Uses 6255A) DO- 148: $72

Digital Output Driver: 8outputs: 250mA at 12V. Drive relays.
solenoids, stepper motors. lamps. etc.

ST- 143 $78

Clock with Alarm: Powerful clock/calendar. Battery backup.
Timing to 1/100 sec. Alarm relay, LED and buzzer.

It used to be difficult and costly to do process control,
robotics, data aquisition, monitoring and sensing with your computer.
Now the low-cost A- BUS system makes it easy to do almost any
project you can imagine.
Versatility. A- BUS cards handle most interfacing, from flipping
switches, to reading temperature to moving robot arms, to lighting
lamps, to counting events, to sensing switches...
Adaptability. The A- BUS is modular, allowing expansion well
beyond your needs. It works with almost any computer, or even as a
remote data station with the new serial adapters.
Simplicity. You can start using the A- BUS in minutes. It's
easy to connect, and software is abreeze to write in any language.
Reliability. Careful design and rugged construction make the
A- BUS the first choice in specialized I/O.
An A- BUS system consists of: - An A- BUS adapter plugged
into your computer - Acable to connect the adapter to 1or 2
A- BUS function cards. - The same cable will also fit an A- BUS
Motherboard for expansion to up to 25 cards in any combination.
Call our application engineers to discuss your project.

Founded in 1976 tor the purpose of developing low cost I/O devices for personal computers. Alpha
has grown to serve over 700W customers in over 60 countries. Our customers include many dthe
Fortune 500 (IBM. Hewlett-Packard. Tandy, Bell Labs. GM...) as well as most mer universities. We
design. manufacture. sell and service the A- BUS products in the USA.
Overseas distributors: England: Caldy Science Assoc. Ltd. 051 342 7033.
Australia: Brumby Technologies Fly. Ud. 759 1638. France: Coserm 45 85 64 75

A- BUS Adapters

Motion Control
Smart Quad Stepper Controller: The world's finest.
On beard microprocessor controls four motors simultaneously.
Uses simple English commands like ' MOVE ARM 102 INCHES
LEFT. For each axis you control coordinates (absolute or relative), ramping. speed, units, scale factors, etc. Many inputs for Emit
switches etc. On the fly reporting of speed. position. etc. Built in
drivers for small motors (such as MO- 103 or 105). SC- 149: $299
Options: 5amplphase power booster Saimaa: PD- 123: $49
Remote leach' keypad for direct motor control: RC- 121: $54
1
,
-Stepper motors and cables: send for catalog

CL- 144: $98

RE- 140: $ 142

IndÑidualiy controlled and latched, with status LEDs.RE-158: $109
0-100V range possible. 75C0 conversions/Second. AD- 14/ $ 142

12 Bit Ato D: Analog to digital convener. Input range -4V to

+4V. expandable to 100V. On- board amplifier. Resolution Imv.
czeryersice time 133ms. 1channel. (Expand to 8channels wilt the
RE- 156 cant)

AN- 146: $ 153

Digital Input: 8optically Isolated inputs. Input can be 5to 1COV
voltage levels or switch closures.

IN- 141: $65

Alarge A- BUS system with two Motherboards

—

Stepper Driver Kit: For expenmenting with stepper motors.
Includes 21.40-103 motors and aST- 143 dual driver PA- 181: $99

Stepper Motors:

HO- 103: 2
4'
/
1
dia. 1
4'
/
shaft. 7.5"/step, 12V. 5oz- in torque. $ 15
MO- 104: rdiet. 1
4'
/
shaft. 1.r/step. 5V. 60 oz- in torque. $45
1.10-1c6: IT square. 2' shaft 3.75°/step. 12V. 6oz- in. $ 15

Ordering Information: We accept Visa. MasterCard, Checks. and M.O. Purchase orders are
subject to credit 'grovel. COD. Is $4extra. CT residents add 7.5% sales tax.
Shipping: $4per order (usually UPS ground). UPS 2nd Dey Air: $4extra. Next Day service
available. Canada: $6per order (Airmail). Outside US and Canada: Add 10% of order total.
Circle 18 on Reader Service Card

AR: 1
13
12:
1:
AR

$69
152
$48
$76
$75
$
54
$39

AR- 138: $49

Serial Processor: same as above plus built In BASIC Ice offIdle monitoring, logging. decision making. etc.
SP- 127: $189
Use SA- 129 or SP- 127 with modems for remote data acquisition.

Reed Relay Card: 8reed relays (20ma at 60VDC, SPST).
Analog Input: 8analog inputs. 0-5.1V in 20mV steps (8bits).

AR- 133:
AR- 134:
AR- 139:
AR- 136:
AR- 135:

Serial Adapter: Connect A- BUS systems to any RS-22Q port
Allows up to 500 ft from computer to A- BUS.
SA- 129: $ 149

Pf1-15/ $ 16

Counter Timer: Thee 16 bd counterseimers. CT- 150 : 1132
Relay Card: 8Indkridualty controlled industrial relays each with
status LED's (3A at 120VAC contacts, SPST).

IBM PC/XT/AT & compatibles. um ois wort« bre sci.
Apple 11,11+,11e Nei Me me.
Commodore 64,128 Poe Irdo Derek., Pot
TRS-80 Mcdel 1022C0 um 4D Fr •9emi
Mcdel 100 (Tandy portable) aieiomboax,
TRS-80 Model 3.4.4D YCable naiads I50
bum
TRS-80 lAodel I
rikiji I* 40 ph venue ow.
Tandy Color Computers Rs Fol e bee

one A-BUS card or tol1rst motherboard. 50 pin. 3ft. CA- 163: $34
$24
Special Cade for hvo A-BUS cards

PH- 145: $87

A- BUS PrototypIng card: 4x4.5° card. Will accept up to 10
I.Cs. With power & ground bus

A-BUS Parallel Adapters for:

A-BUS Cable: Necessary to connect any parallel adapter to

Touch Tone Decoder: Each tone is converted irdo anumber
which is stored on the board.

b. Can address 64 ports and control up to 25 A- BUS cards.
b. Require one cable. Motherboard required dmore than 2cards.

A

Motherboard: Holds up to 5A- BUS cards in sturdy aluminum
frame wilt card guides. Asixth connector allows (using cables CA161: $12) additional Motherboards to be added.
MB- 120: $ 108

Power Supply: Poor pock for up to 5cards.

PS- 126: $ 12

Complete Catalog Available

For Orders and Info call (203) 656-1806
Weekdays from 9to 5EST or FAX 203 656-0756

ALPHA GDFccbaee
242-8

West Avenue, Darien, CT 06820
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Circle 88 on Reader Service Cant
DiSk_MA r —
= 7- g _
n

0

‘..."'"

The Ultimate
Diskette Value ...

3 1/2 DS- DD

135TPI
COLOR

- 2MB
DS- HD BLACK

3 1.2

.
15
1 . 25
1

3.10
3.25

BULK
COLOR

PLASTIC
STORAGE BOX

514" -48 TPI

DS-HD 96 TPI
IBM-AT Compatible

DS- DD
.19

.
90
.
99

BULK
COLOR

OR GRAY

.59

BOXED
COLOR

,,

ircENTEdi-

America's
Premium Quality
Color Diskettes

Trave Pouch and Co,' ._ .
Contains 10 color

i

micro floppy disks
in travel pouch

.84
.63

i8 50

139
1.15

COLOR

PLASTIC STORAGE BOX

BULK
COLOR

3-1/2" - 135 TPI
DS- DD COLOR

312" -135 TPI

BLACK DS- HD

1.75

FOR

IM

MODELS 50, 60, 80

1-800-553-1170

gp

MUA TECH

NCORPORA TED

Circle 220 on Reader Service Caryl

M

PS/2

•LPT1, LPT2, LPT3
•Optional Serial Port
•OEM Pricing Available

1-800-553-1170

4.50

PLASTIC

STORAGE BOX

PARALLEL PORT

•Configurable as Serial RS-232
•Built-in Null Modem Eliminator
•Supports 20, 30, and 60 mA values
•Supports Com1 through Com8

478 E. Exchange St., Akron, OH 44304
TEL: (216) 434-3154 FAX: (216) 434-1409
TLX: 5101012726

\ Del(Coutier
.
e

v

CURRENT LOOP
ADAPTER FOR
IBM PS/2

I-CHANNEL
PS/2

QUA TECH

INCORPORATED

478 E. Exchange St., Akron, OH 44304
TEL: (
216) 434-3154 FAX: ( 216) 434-1409
TLX: 5101012726

Circle 221 on Reader Service Card

RS-422
Communications Board

BASF
514"
48 TPI

e
Ise
0

DS- DD

.....,--rie

.64 -

,. .,.

3-1 2" DS- HD ,// /

Le
...)

DS- HD 96 TPI
IBM-AT Compatible
.

94

3-1 / 2" DS -DD

)

4.50 i•--

1.34

Call for best prices on Data
Cartridges..
likan Ribbons
5-1 4" - 48 TM
DS- DD

'

DS- 1-10 96 TPI
IBM- AT Compatible

.72

1.48

.».

Nas ua
5-1 4"- 48 TPI
DS- DD

.47

.
80

IBM- AT Compatible

try

•Four Independent RS-232 Ports
• Flexible Interrupt/Address

• For IBM PC/XT/AT/PS/2
• Dual channel RS-422/RS-485 1
•Selectable/shareable interrupts
•Differential drivers to 4000 ft.
•Immediate delivery

Options
• Discounts Available
•For Models 50, 60, 80

1-800-553-1170

1-800-553-1170

EttJA TECH
•

BU LK
3 20

478 E. Exchange St., Akron, OH 44304
TEL: (216) 434-3154 FAX: (216) 434-1409
TLX: 5101012726

PALMERASE

Toll Free Order Line

1-800-233-2477

yts4 .

Information Line

1-801-561-0092

WilSC INTERNATIONAL
SUPPLY
1376

414

COMPANY

W. 8040 S. / WEST JORDAN, UT 84088
HRS: 8 AM TO 5PM ( MTN. TIME)
BYTE • JANUARY 1989

TM

111r1.111
EPROM

N4rsZr
.:..
r,

PLD

SET

TERMS: P.O. orders accepted, government and schools on
net 30. SHIPPING: U.S. orders add $3.00 per 100 diskettes

t-re 1

HUSKY

(;ANG

ORDERING INFORMATION

hbosberCartl 1

Circle 223 on Reader Service Card

MICR()

+60 FOR TYVEK

Tr

478 E Exchange St , Akron, OH 44304
(216) 434-3154
TLX 5101012726

FIi

$49 95

TECH

INCORPORATED

Leaders in Communication Technology

World's Smallest UV Eraser

5-1/4" DS;DD 48 TPI
Exceeds ANSI specifications

or fraction thereof, add $3.00 for COD orders.
PRICE PROMISE: We will better any lower delivered price
on the same products and quantities advertised nationary

çi QUA

t-4/1 TED

Circle 222 on Reader Service Card
DS- HD 96 TPI

;vin..
4041

COMMUNICATION BOARD

PALMERASE' can erase 20, 24, 28, and
40pin EPROMs in less than 3minutes! Also,
larger erasers are available to handle EPLDs,
MICROs and other UV erasable devices.
Please call today for more information on an
eraser that's right for you

LOGICAL
CIMIIICZS, INC.

1201 NW 65th Place, Ft. Lauderdale, FL 33309
1-800 -331 -7766. in Florida ( 305)974-0967

Circle 153 on Reader Service Card
(DEALERS: 154)

PC based PROGRAMMER
8599.00*
From A Name You Can Trust
LOGICAL DEVICES, INC.
1201

N W. 65t11 Place, it. 1..alderdale, H. 33

1-800-331-7766
Telex 383142

« 19

(305) 974-0967

Fax (
305) 974-8531

Circle 155 on Reader Service Card
(DEALERS: 156)

What's New at

The Source" of the

AMERICAN DESIGN COMPONENTS?
I A / e warehouse 60,000 items at

51/i" FULL- HEIGHT
HARD
DISK •
DRIVES •

V VAmerican Design Componentsexpensive, often hard- to- find components for sale at a fraction of their
original coati

51/
4"HALF- HEIGHT
HARD
DISK
DRIVES

electro mechanical components
for the hobbyist.

51/4- FULL-HEIGHT
FLOPPY DISK DRIVE
(IBM' Compat.)

31/
2"MICROFLOPPY
DISK
DRIVE

You'll find every part you needeither brand new or removed from
equipment ( RFE) in excellent condition.
But quantities are limited. Order from
this ad, or visit our retail showroom
and find exactly what you need from
the thousands of items on display.
OPEN MON.-SAT., 9-5

THERE'S NO RISK!

40eilb
(AT,iXT

•

Compat)
Hi speed, 40 ms. access time.
Quantum #(1540
Item #17765 New -

$379.00

10111b (ST412 Compat.)
Majcr manufacturers Get them while they last!

10Mb
(IBM' Comps tibie)
Mfr - NEC # D5124
Item #19704

48 TPI,

New -

$99.00

20Mb (
ST225 Compatible)
Mfr - Olivetti # 11M5520/2
Tested-Like New!

48 Track,
Double Side/Double Density
Tendon # TM100-2 or 3quiv

1Mb ( unformatted), 135 TPI, 3ms
access time. Power requirements: + 12, + 5volts. Removed
from operational computers TESTED - LIKE NEW(
Mfr - NEC, model FD1035

Item #7928
$79.00 New
Item # 17171
$79.00 ea.
$39.00 ea
Item #20060
$159.00
2 for $150.00 New
2for $150.00
any reason for full credit or refund
EXTERNAL DISK DRIVE 115 CFM MUFFIN&
ELECTRONIC CASH
PC/XT/AT Compatible
CHASSIS
TYPE
REGISTER DRAWER
ENHANCED LAYOUT
12" EGA COLOR MONITORS
(Computer Operated)
FANS
fillr
25 KHz 101- KEY KEYBOARD
High Res...
/7---‘\
With our 90- day warranty,

tem # 17199

any purchase can be returned for

Perfect for
text, CAD, &
other graphics.
8-color display.
Scanning freq. to
25KHz. Res.: 752 x410.. Input: 110/220V,
50/60Hz., 75W. Mtd. in metal chassis. Works
ideally w/the EGA » Wonder Card.' Diagram
incl. Hitachi #CD1215-DTL.

With
60W 3ower
snaale ( fan cooled).
Can aicommodate any o' he following:
2full nt. drives
ADC Item #7928
2flop )ydrives
#10005/17171
1hart drive
#19704
& Ifloppy
#10005
Input 115/230V, 50/60 Hz.
Orig. for Burroughs computer.
Dim.: 11"W x8"H x12'
Item #14541
$59.50

Item #18059
$129.00
COMMODORE C-64
COMMODORE
POWER SUPPLY
PLUS 4 COMPUTER...

115VAC; 60Hz.;
21W.; 28A.; 3100 RPM; 5- blade model;
aluminum housing. Can be mtd
for blowing or exhaust.
Dimen.: 4 ' Vie" sq. x 11 /
2"deep
Mfr: Howard Industries or equiv.
Item #1864

New -

$9.95

W/Adjustable Speed Control
Item # 20611
$12.95
STEPPING MOTORS
for ROBOTICS...

dio
Fits right underneath ycur PC.
Comes with metal cash drawer
and cover, which are removable.
Security switch w/key allows you
to open or lock drawer manually.
Brown cabinet; mtd or . -uober ft.
OA dim.: 18 3/., -W
x 15 -D.
Item # 12265

dr .

Precision steppers
with increments
from 1to 7.5°.
Speeds up to
5,000 steps.

New -

$49.95

Fig. 2
11/
2"so. ot /, deep

*
*
*
*

Membrane
12 Function Keys
Separate Numerical Cursor
LED indicators for Scroll,
Caps & Number locks
* 1" inclination Foot Stand
Mfr. # 29079

Item #19680 New - $49.95
HIGH POWER
SWITCHING
POWER SUPPLY

,

Fig. 1
2"L x21/
‘"dia. u21
4' fi
Built-in software includes aword processor,
spread sheet, graphics, & filing system.
Comes complete with power supply and
instruction manual.
(Customer Returns - Tested Good!)
Item #19202

$49.95

kern
No.
DC OJtput:
5VDC @ 7.5W
and 9VAC @ 6.7VA
Input 117VAC, 50/60-iz.

5275

Commodore #310157-02 ( black)
Item # 19315

New -

$24.95

Step
DC Torque
Angle Volt. oz/in. Type
1.8°

1.8

7630

1.8°

3.0

16410

1.8°

12.0

72

Mfr. & Part No.

Fig.

PM 20

200

PM

700•

PM

'Grams per Cm.

l
u
&ei-n-620113
Superior
M092-FT- 402
Applied Motion
4017-839

1
2

Price
$19.95 ea.
2for $37.50
934.50 ea
2for 659.50
49.95 ea.
2for 814.95

We carry a complete line of Computer 43( Game Accessories and Equipment!
...Please call or write with your requirements...
9" OPEN FRAME
AN11-GLARE
MAGNIFYING
PROTOTYPING
MONITORS...
SCREENS...
LAMP
DEVICE w/EPROM
Glare & reflection filters that
INTERFACE - Z8603)
improve speed, accuracy &

TTL -

Item #17198

New -

orFe.

$19.95

Composite- Black & White
Input: 12VDC. ( Mtd. in metal chassis.)
Motorola # XM226-21
Item #19694

New -

$22.95

THERMAL PRINTER
Dot Matrix- 120 CPS

IBM P.:
Monochrome

Item *19215

IBM PC. Color

tam 019215

AT&TMonochrome

Item *19223

Apple Macintosh
Compaq Portable

Iem # 19225
1
-em # 19226

New -

$8.95

ea

2,

$15.00

Multi- position, 30",
completely adjust.
swing arm, w/3-way
e
metal C-clamp. Has 4" diopter
magnifying lens, w/ruler. Porcelain lamp socket & on/off switch;
uses up to a 60W bulb. Color:
beige. UL listed
Item #13136

New -

$29.95

AMERICAN DESIGN COMPONENTS,
YES! Please send me the following itemsitem
No.

18A
2.5A
2.5A
50/60Hz.
x 1)/
2"H

Mfr - Sole # 39-139

Item #17210 New - $
29.95
DYNAMIC MEMORY
BOARD

Complete microcomp star

opereor
cornfmt...

Green
Phosphor
Input: 12VDC.
Audiotronics # 900964-04

DC Output: + 5V @
-5V @
+12V @
Input: 115/230VAC,
Dim: 13"L x

How
Many?

Description

2Kb ROM; 128 bytes RAM; 321/0 lines;
up to 62Kb addressable comm. space
ea.; 144 byte reg. file;. 124 (3.P. reg.;
4VC port reg.; 16 status & contr. reg;
Full duplex UAFTT; 2program. 8- bit
counter/timers On-chip oscill. accepts
crystal or external clock dive; 1.5V
power st. pply. TTL comput,
Item #18515

$24.95

*Software incl.
*0-256Kb memory in 64Kb increments
*Fully socketed for easy upgrade
(IBM parity checking)
*Memdisk: simulates high-speed
disk in RAM memory
* Allows you to print while still
using the computer
Techmar # MU203010 ( w/o RAM)
Item #19977

*Set of 9

New -

815 FAIRVIEW AVE., P.O. BOX 220, FAIRVIEW, N.J. 07022

nMy check or money order is enclosed.

MINIMUM
ORDER
$15.

[7) Charge my credit card.
Price

Total

[7,1 Visa

Master Card

$29.95

- 64Kb RAM Chips
Item # 19983
9 chips for $17.50

Byte- 189
ZI Amex

Card No
Exp. Date
Signature
Telephone: Area Code
Print speed: 120 CPS.
Paper width: 8'/; 80/132 columns/line.
With RS- 232 IBM serial interface. Operates on 115/230V, 50/60Hz.
Hewlett Packard #HP2671A
Item #19705
$79.00
(Removed from working systems()

Fal•
w

PnEEl

ith e88Catal
veo
ry ord er!

Total
Shipping & handling: we ship UPS unless
otherwise specified. Add $3Plus 10% of tote
Canadian: $3plus P.O. cost. Crarge only.
Sales Tax (
N.J. residents only,
please add 0% of local)
ORDER TOTAL

Number

Name
Address
City
State

Zip

All inquiries and free catalog requests-call (201)941-5000.

For all phone orders, call TOLL FREE 800-524-0809. In New Jersey call (201) 941-5000.
JANUARY 1989 • BYTE

415

Circle 199 on Reader Service Card (DEALERS: 200)

DbyàQft evepeeGi DUY
PCI-286-12
•80286-12
.1.2 MB Floppy Drive
•640K RAM
•Serial / Parallel / Game
•101- Key Enhanced Key Board
•SI - 13.3 ( 1Wait)
SI - 15.2 ( 0Wait $ 100 Option)
•6/12 MHz Key Board Switchable
•WA2 HD & FD Controller
•80287 SOCKET
•200W POWER SUPPLY

Dag' . 1kb CItmllqy
GAS PLASMA 286-12 $2295

MONO SYSTEM
•W/Mono Monitor
•20 MB Hard Disk

$1255
VGA COLOR SYSTEM
•WNGA Card & Monitor
•20 MB Hard Disk

$1855

PCI-386-16
•W/40 MB HD

EGA COLOR SYSTEM
•W/EGA Card + Monitor
•20 MB Hard Disk

$1640

$2395
PCI-386-20
$2695

•80286-12 CPU
• SI = 13.3
•31
6 FD 1.44 MB
•20 MB HD ST- 138
•LCD Screen (640 X 400)
• I/O Card Parallet/Seriat/Game
•640K RAM

GAS PLASMA 286-16 ___ $2495
•CPU 80286-16
• SI= 18

CRT- PORTABLE-286 ___$ 1449

LCD-286-10 PORTABLE _ _ _ $ 1655.00
•10 MHZ 80286 SI = 10.3
•12 MHZ SI = 13.3 (Option $50.00)
•16 MHZ SI - 18 (Option $ 250.00)
•640K RAM
•LCD Screen 640 X 200
(Option 640 X 400 $ 180.00)
•Super Twist & Back Lighting
•86 Key Board
•External / Parallel / Game
•1.2 MB Floppy drive
•20 MB Hard Disk
•80287 Socket
•200 W Power Supply
•Side 15 /." X 9 '/2" X 8•23 LBS

PCI

LCD- 386-16 __ $2795.00
•80386-16 MHZ —
•40 MB Hard Disk
•80387 Socket

LCD- 386-20 __ $3095.00
•80386-20 MHZ —
•40 MB Hard Disk
•80387 Socket

CRT- 386-16 $2595

702 S. Del Mar Ave., #B,

CRT-386-20 $2895

•80386-16

(818) 571-5548 (Technical support)
(800) 421-1102 ( IN CA) ORDER ONLY

PACIFIC COMPUTER
San Gabriel, California 91776
(FAX) 818-286-8662

•Compaq Type
•80286 ( 10 MHz or 12 MHz)
• 12 MHz SI= 13.3 ( Option $50.)
• 16 MHz SI= 18 ( Option $250)
•One 1.2 MB Floppy Drive
•200 W Power Supply
•UL Disply 9- Amber
•AT Key Board
•Serial / Parallel / Game
•WA2 HD & FD Controller
•20 MB Hard Disk

Mon - Sat

(800) 346-7207 ( OUT CA)

900 AM - 600 PM
'ALL SYSTEMS COME WITH ONE YEAR PARTS & LABOR WARRANTY

fie

Computers For The Blind
Talking computers give blind and visually impaired people access to
electronic information. The question is how and how much?
The answers can be found in " The Second Beginner's Guide to
Personal Computers for the Blind and Visually Impaired" published by
the National Braille Press. This comprehensive book contains a
Buyer's Guide to talking microcomputers and large print display
processors. More importantly it includes reviews, written by blind
users, of software that works with speech.
This invaluable resource book offers details on training programs in
computer applications for the blind, and other useful information on
how to buy and use special equipment.
Send orders to:

National Braille Press Inc.
88 St. Stephen Street
Boston, MA 02115
(617) 266-6160
$12.95 for braille or cassette, $ 14.95 for print. ($3 extra for UPS shipping)
NBP is

416
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a nonprofit braille printing and publishing house.

IBM COMPATIBLES REDUCED BY 20% to 40%
CAT"' 8MHZ

CAT 386 SYSTEM

BASE SYSTEM
PU• 12" Amber Monitor
•256K (Opt 640K) • 150 Watt Power
•1.2 Meg Floppy Dnve
Supply • AT Style Keyboard 8Case
•1Meg of Memory
•477 or 8MHZ Keyboard Selectable
•Parallel. Serial 8. Clock
•FDC
infilailll
•70 Meg Hard Drive
•8087 Socket • 360K Floppy Dove
•1Year Warranty
'J 16MHz
0
$39900 › Ae 41
1
:Ee';', '••••• ';'• .• sI '
e
t
f-f• " " " . "
20MHz
$ 2999 0°

car 286-10

OPTION A
12" Mono Amber Monitor

Card woe

OPTION El
640 a 200 Color Monitor
Graphics Card wiper port

pon

$519"

069680

tun
iaj • ,
inter

OPTION C
12" Mono Amber Monitor

$788"

COPROCESSORS

--JEj-VIDEO
"
---

Your PC
Uses the Intel

Then You
Need Intel

MEADS

Running at..

8Ont
8088 or 8086
8086
80286
80286
80286
80386
80386
80386
386SX

5MHz or less
8MHz or less
10MHz or less
6-8MHz
8-12MHz
10MHz or more
16MHz
20MHz
25MHz
16MHz

808i
8087-2
8087-1
80287
80287-8
80287-10
80387-16
80387-20
80387-25
80387- SS

97 ,,,
143 ,0
209"
159 00
229 00
259 00
387 ,0
549 00
689"
429 00

MODEMS BY

CARDS

ACCESSORIES OF ALL KINDS

54 o.
7900
69 00
59"
39"

MONITORS BY ii
--.......
'V

WESTERN DIGITAL
WX-1 8Bit 1
2 Sized for XT
/
WA-2 16 Bit Full Sized Hard/Floppy ..
WD-27X 8Bit ALL 1/
2 Size
WAH 16 Bit Hard Drive Controller
RA2 16 Bit ALL Hard/Floppy for AT .
MEAD Floppy Disk Controller for XT .
MEAD 1.2 Meg 8 360K Controller for XT
Cable Set for Hard Drive Only

FLOPPY DRIVES FROM,-

69 00
119 0°
79° 0
129°°
159 0°
29"
59"
500

PRINTERS BY

YOUR LOW PRICE LEADER "----L's:'
360K 1
2 Ht. PC Compatible — Mitsumi
/
69"
12Meg Mitsubishi Black Face ..
79 00
720K 31
/ "Drive w/5 1
2
/ "mounting . .
2
89"
1.44 Meg 31
/ "Drive w/5 1
2
/"mounting
2
119 00
360K Tandon TM100-2 Full Ht.
89"
160K Tandon TM100-1 Full Ht
39"

1252 12" Amber w/Tilt & Swivel Base .
"
'
1--. - 79"
1257 12" Amber Flat Screen 720 x350
99 00
1464 14" Color 640 x200. 16 colors .
239"
1453 14" EGA 640 x350. 64 colors/.31
369"
CN4551 Multisync EGA 720x480 ... . .
439 00
IBM CGA/VGA/PGA/EGA Compatible

0139908

CONTROLLERS BY

-_t.-,--r-EVEFIEX " '---40MB Mini Cartridge, 1.8MB/min, XT
35900
40MB Mini Cartridge, 3.6MB/min. AT
35900
40MB Streaming Cassette, 5MB/min w/cont..
58900
60MB Streaming Cassette, 5MB/min w/cont
64900
60MB Streaming 600A, 5MB/min w/Full cont
g4goo
125MB Streaming Cartridge, 5MB/min w/Full cont 1119 00
Excell 60 Model 60/80
99900
Excell 125 Model 60/80
126900
External Add 195"

59 00
99"
109"
129 00

OPTION C AT
12" Mono Amber Monitor
Graphics Card wiper port
40 Meg Hard Drive

COMPLETE KITS,
ST125 20Meg 40 Mil 1
2 Ht
/
299"
ST225 20Meg w/cont. 8 Cables
269"
ST238 30Meg w/cont. 8 Cables .
299 00
ST251 40Meg i/2 HT 40 Md w/software
379 00
ST251-1 40Meg. 28 Mil Sec .
469"
ST277R 60MB 40 Mil Y2 Ht
489 00
ST4026 20Meg Full Ht 40 Mil
279°.
ST4038 30Meg 40 Mil Full Ht
309 00
ST4053 40MB 28 Mil Full Ht
519 00
ST4096 80Meg Full HT wisoftware
649"
Fastrax Software
49"

TAPE BACKUPS BY •. —

74 00
139°'
199°°

..•

gS)Seagate HARD DRIVES

179"
169 00
249"
629"
Hob
soto

150 Watt Power Supply Direct PC Replacement
200 Watt Power Supply Direct AT Replacement
Dos 3.2 w/GW Basic
Everex Ram Expansion for AT or XT starting al
No Slot Clock

.-LIEVEREX-'
—

EV-923 EverCom 12 300/1200 bps Bitcom Software
EV-941 EverCom 24 2400 Baud ht. Bitcom Software
EV-945 External 2400 Baud
For error correcting add $ 10.00
Hayes Compatible Major Manufacturers
1200 Baud Internal w/Sottware
1200 Baud External fully Hayes Compatible
2400 Baud Internal 1
/ card w/software
2
2400 Baud External Fully Hayes Compatible

illa

$1096 0°

Vega VIDEOS7EVEN
Everex EGA 640 x350 W/pa
r. por
t ..
Everex VGA 640 x400, 17 VGA Modes
Everex PGA 640 x480, 256/4096 Colors
MEAD Monographies w/par port Hercules comp. .
MEAD Color graphics w/par port Hercules comp

Price

OPTION B AT
640 ir 200 Color Monitor
Graphics Card w/par port

$94908

ITT. •

I

it

OPTION A AT
,2" Mono Amber Monitor
Graphics Card w/par port

Graphics Card w/par por..
20 Meg Hard Drive

11.3 NORM« SI.

.
$79900 ›..
e‘
- ..e*,
:' ,

$
2799 °

Graphics

12tel

BASE SYSTEM
ADO %le
•512K Exp. to 1MEG • 203 Watt Power
Supply • AT Style Keyboard •
MIEN
•Western Digital Controller • 1.2 Meg
Floppy • Legal Bios w/manuals • Systems
tilt ii
Documentation • 1yr war. • Clock/Calc
10MHz DTK Motherboard
Az/

Panasonic
KXP10801 144CPS
KXP10911 192CPS
8xP10921 240CPS .
1592 214CPS 15"
1595 288CPS 15"
1524 240CPS 24 pin

199
229
379
499
549
649

4-CITIZEN
1800 180CPS 9Pin 10'
MSP40
MSP45

179
379
479

Parallel 6ft. Cabe
514 00

Liquidation * Closeouts * Discontinued Items * Overstocked
i'. ,SAVE UP TO 90% OFF RETAIL — All New 90 Day Warrant *„v
LETTER QUALITY PRINTER

oti,

DAISYWHEEL PRINTER MANUFACTURED BY C.ITOH
Wiry pay $ 1149 for aC.Itoh

RAM UPGRADES
eeç

STARWRITER'F-10 ----

,.

',Viren our 40 cps letter quality daisywheel
printer from the same manufacturer is only

$2990e
0
a.

i•
ii •

4164
4164
4164
41256

41256 120 NS

OPTIONS

STANDARD FEATURES

•6ft. Serial Cable
$le, • 40 CPS • Accepts Paper to 15 inches • Form
•Bidirectional Tractor .
149"
Length and Pitch Set from Conrol Panel
• Cut Sheet Feeder
i
iiiii, • Industry compatible ribbon, printwheels and
•Serial to Parallel Conner!' •• . •
control commands • RS232 Serial Interface

10 MEG HARD DISK KIT
i

150 NS
120 NS
100 NS
150 NS

Includes Controller & Cables
• 1
2 Height • 80 Msec .,.i0374
/
New/Major Manufacturer e,•,,90
Mead 179 00

3175:05

11 ,,

39 00

Mead 19"

miss 14 88

list 149

Mud 34 11

List

9908

i

702-294-0204

UTE

CUSTOMER SERVICE / ORDER STATUS

IM•

MEAD CLOSEOUTS

429 00
549 00
399 00
300

49.°
49.°

69 0°
goo

1200 BAUD MODEM
•Hayes Compatible w/software
•Auto Answer / Auto Dial
•Ve Card Internal
List 99"
Mead 54 00

29«

TERMS:
MC • VISA • COD

I

'

PST

il

CASH

Purchase Orders Iron, Dual lied Firms
Personal Checks • As dd Mt
200, Restocking Fee on Non-Oelective Returns

ee

FAX 702-294-1168
,....
'RAM not . FICiode A. are new 90 Day earranties
RAM items

i
Me
m
eg
go
x9
9 100NS ..
8ONS
1Meg o8 12ONS

NO SURCHARGE FOR MC/VISA

- 654 -7762
SALES: 7 a.m.-6 pIi,PST

vil

Mead

Simm Modules
256 x9 100 NS .
129"
256 x9 120 NS
119 00
1Meg x9 120 NS ..
399"

Intel 2764 New Eproms
Original Compaq 360K Drives
Demo Mono Monitors 30 Day Warranty
5Meg Hard Drive
Solder Sucker

•2Bay Standard AT Style Case
•Keylock Power and Hard Drive LED's

800

9 am 4 pm

1Meg x1 100 NS

AT CASE OR BABY AT CASE

•6Foot
•Specify Monitor or Keyboard
29«

79 10

12 ,,
13 ,,

2° 4464
150
NS NS
1132,
1Meg x
1 120

STATIC BUSTER

List

N

41256 100 NS
41256 80 NS

Attached to the cm-face and keyboard. Static Buster
works lust like asponge, dissipating static at arated
20.000 volts in less than two seconds.

EXTENSION CABLES

List

N
2"
32,

subiect to price chine

All Products 90 Day Warranty unless stated Otherffle

Circle 166 on Reader Service Card

i
i

er

vise
=Mar

œilmeeCtel

1000 Nevada Hwy. • Unit 101 • Boulder C'ty, NV 89005
WE ALSO PURCHASE EXCESS INVENTORY

SHIPPING:

(
min

'...,.,„

EMI UPS
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rircle 68 on Reader Service Card

SPEECH
PRODUCTS

9-Track Tape Drives: Yes!
for IBM PC/XT/AT/386
and PS/2
41101
Min

For PCs and compatibles

SYNTHESIZER—only $P 9:95
Important features:
• EBCDIC/ASCII conversion
• IBM & ANSI labeled tapes
• Network backup

The next versatile and best sounding speech product available tor

• DOS, XENIX, Microport

under $4000! The amazing Siosace PION provides text- to -

• Highest quality customer service

speech as well as RCM and ADPCM speech and music reproduction. Cornes with " Thing" D/A converter that attaches to the

l'or quick delivery we stock all major
manufacturers' tape drives, including

parallel printer port outside the computer—lceal for laptops. Will
not interfere with normal printer operation. Also cornes with audio

Cipher, Kennedy, M4 Data, Qualstar.

amplifier/speaker and power adapter. Software includes two advanced text-to-speocn programs. digitized speech and music

Prices start at $ 3,755. Call Today!
Overland Data, Inc.
5620 Kearny Mesa Rd. • San Diego, CA 92111
Tel: ( 619) 571-5555 • FAX: 1619) 571-0982

others. Includes 54 page manual. SPEECF. THING- 579.95.

only $89.95

Circle 361 on Reader Service Card
Inot only a
:g

DCB
The Voice Master PC Digitizer is afull 8- bit PON sampler board
Fits in any available slot. Up to 15,000 samples per second
Input pre ama has automatic gain tonne and 4.5 Kez low pass
filter. Includes agutty headset microphone. Software included
for recording and editing sound files for playback through
Speech ThMg. Also includes areal-time spectrum display and
oscilloscope display as well as assembly language source listings for writing your own drivers. BONUS: Voice recognition program included which is callable via an interrupt vector. Demonstration prowam written in GWBASIC. VOICE MASTER PC
DIGITIZER —889 . 15.

VOICE RECOGNITION—
only $49.95

printer buffer !
THI5 15 THE MOST SOPHISTICATED

DCB-A-84K
II

,195

DCB-B-268/1

P..« iciP21, and 9•1•11•1 c•blee

s

$

89

,-,
H

*".

serialoparallel
bi-directional converter

2829 TFRMINAL BLVD
MOUNTAIN VIEW CA 9404,

(415) 967-8818 TX 345545

other systems cooling hundreds more $M. The arrazing Vela
Master Key program adds voice recognition to just about any pro-

ing, word processor, spread sheet, even other TSR programs. A
genuine productivity enhancer. Voice Muter Key can also be
called from within a program for adding voice recognition to
custom applications Voice Master Key recuires the Voice Master
PC Digitizer for operation. ( Please note: fitIce Master Key will not
replace the Keyeaa(c1 or mouse except under certain circumstances. Not to be confused with the still unavailable " voice
typewriter.") VOICE MASTER KEY- 549.115.

TEE IF NOT COMPLETELY SATISFIED. CNE YEAR WARRANTY
ON HARDWARE.
CoN in write for FREE product catalog

•
COVOX INC.

575-0 CONGER ST.,

EUGENE, ORE03N 97402 U.S.A.
TEL 503-342-1271 FAX 503-342-1283

418
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600-321-5355 or 406-387-5351r

Circle 151 on Reader Service Card

DEVICE PROGRAMMER
$550 $750

1 Megabit of DRAM. User upgradable to 32
Megabit 4/(20 LCD Display, 3, 6 Zit socket.
RS232. PARALLEL in and out 20 Key tactile keypad
(not membrane) 32K Internal EEPROM (
easy firmware upgrades) QUICK PULSE ALGORITHM
(27256 in 5 sec. 1Megabit in 17 sec.) Completely
stand alone, 10 day money back guarantee 2year
warranty, made in U.S.A. Technical support by
phone. Complete manual and schematic.

NEEDHAM'S ELECTRONICS
4535 Orange Grove Ave. Sacramento. CA 95841
Call for more information
Phone 19161 924-8037 FAX ( 9161 972 9960
VISA/PAC

Fix common problems fast!

compilers or editors required. Works with CAD, desktop publish-

$3 for 2nd day delivery. All goods shipped UPS. Master Card and
VISA, money order, cashiers check or personal checks accepted
(allow a3week shipping delay when paying by personal check)
Foreign inquiries contact Cows for C&F price quotes. Specify
computer type when ordering. 30 DAY MONEY BACK GUARAN-

COLUMBIA FALLS. MT 59912

Circle 194 on Reader Service Card

gram or application. You can voice command up to 256 keyboard
macros. Fully TSR and occupies less than 64K. Instant response
time anc high recognitien accuracy. Easy and fun to use— no

Add $5for snipping and handling on all orders. Add an additional

5700 RAIBE ROAD

255 I.}

INTECTRA Inc - Dept n2

tizer, and Voice Master Key for only SIS0.115—you save $ 20!
ALL OF THESE PRODUCTS ARE OF PROFESSIONAL QUALITY
ORDER HOTLINE: ( 503) 342-1271
Monday- Friday, 8 AM to 5 PM Pacific Time

LAWSON LABS, INC.

included

ALSO, WE HAVE THE MOST COMPLETE DATA CONVERTER
UNIT
CONVERTS RS232 SERIAL TO
CENTRONICS PARALLEL
OR VICE VERSA. JUST BY MOO/NO JUMPERS BAUD RATE ANC
PROTOCOL POLLO PROORAMABLE
PROM OR TO 1
,
2200 BAUD,
INCLUDES
5TH. RTS. XON4XOPE, PARITY, • 1‘.

DcLi

BONUS OFFER! Buy Voice Master Key with PC Lieber for only
S129.95— you save $ 10 ,
BETTER BONUS OFFERI Buy all three. Speech Thing, PC Digi-

We manufacture a broad line
of data acquisition and control
hardware and software for App'e
and IBM computers.
Call for quotes on custom
hardware or complete systems.

WITH TWO SEPARATE INPUTS ISISRIAL AND PARALLEL/ AND
TWO SEPARAT11 OUTPUTS ISERIAL AND PARALLEL/
CAN BE
USED LIKE STANDARD BUPPER
WITH ANY INPUT TO ANY
OUTPUT
BUT ALSO YOU CAN CONNECT a COMPUTERS TO 1
PRINTER, OR 1 COMPUTER TO S PRINTERS. OR S COMPUTERS
AND h PRINTERS
AND MORI • 1 COMPUTER TO S PRINTER,
OR S COMPUTERS TO 1PRINTER
HIGH CAPACITY - 84 KB TO SRS KB AND - SSS KB TO I MP
moons A AND Bi
PAUSE.
COPY AND RESET FUNCTIONS
SERIAL PORTS WITH 1 OR S BITS WORD LENGTH, 1 OR S STOP
BIT, PARITY. XONHCOPP. DTR. RTS

DUO

A price/performance break- through! Equal in performance to

SINGLE PIECE PRICE

PRINTER BUFFER - MULTIPLEXOR - SWITCH

1
11 1Power 4upply and cnbled NOT included

/- VOICE
MASTER
KEY

CONVERTER
12,000 SAMPLES/SEC

$475

•800, 1600, 3200, 6250 BPI

DIGITIZER

ANALOG-TO- DIGITAL

for IBM PC, XT & AT
Interchange tapes from mainframes.

files, full screen waveform editor, sampling music keyboard,
special effects mixing board, and drivers su you can add speech
and sound effects lc programs written in BASIC, C, PASCAL, and

16- BIT RESOLUTION

2400 BAUD
$95 MODEM
30 DAY FREE TRIAL
SUPERIOR PERFORMANCE ... NOT ERRORS AND NOISE. WE CAN PROVE IT. NO
COMPROMISE 2400, 1200, 300 BAUD MODEM
FULL FEATURED, HAYES COMPATIBLE IBM
INTERNAL. • SOFTWARE INCLUDED • DEAL •
ERS INQUIRE • 30 DAY MONEY BACK TRIAL
CALL FOR DETAILS

CompuCom Corporation
(800) ACT ON IT

( 408) 732-4500

Circle 55 on Reader Service Card

You don't need to be an expert
to diagnose and correct
problems involving PC setup.
All you need is HELPME'
software! More than 300 tests.
On- screen help for understanding and correcting identified
problems.
Quick
identification of system configuration and compatibility.
$99 plus shipping and handling. MC and VISA accepted.
California Software Products,
Inc., 525 N. Cabrillo Park Drive,
Santa Ana, CA 92701
(714) 973-0440.
Circle 46 on Reader Service Card
(DEALERS: 47)

PC Software for $349

WINTER SPECIAL!
Buy 12 Disks —
GET 4 MORE

Thousands of IBM/Compatible Public Domain and Shareware Programs
Are Available from the Micro Star Library, and All Priced at Only $349/Disk
We feature the best and most up-to-date shareware available.
Our software is guaranteed against bugs, defects, etc.
VISA
And We Offer FREE Technical Support For Our Customers
ORDER TODAY on our TOLL FREE PHONE LINES • ORDERS SHIPPED OUT SAME OR NEXT DAY
GAMES
ARCADE GAMES ( 106) Has
Kong, 3-D Pacman, Bricks,
Pango. ( Requires color.)
BASIC GAMES ( 107) Pacman, Lunar Lander, Startrek,
Meteor. Breakout, and others.
CARD GAMES ( 109) Canasta,
hearts, draw poker & bridge.
STRIKER ( 110) Defender-like
game. "Top Gun" in space.
FLIGHTMARE ( 112) Futuristic
fighter pilot game. ( Requires
color graphics adapter.)
SLEUTH ( 117) Who done it?
DND ( 119) Like Dungeon
and Dragons.
ROUND 42 ( 120) Better than
Space Invaders. 42 levels.
GAMES IN BASIC ( 124) Lander, biorhythms, desert, Phoenix, Star Wars. others.
QUEST ( 152) Role playing
adventure fantasy game.
(Requires CGA)
SPACE WAR ( 158) Dogfight in
outer space, using phasers,
photon torpedoes, etc.
BRIDGE PAL ( 171) Complete
game of contract bridge,
with tutorial.
FENIX ( 193) Just like the
famous arcade game.
PINBALL GAMES ( 197) Pinball, Rain, Twilight Zone,
Wizard, etc.
KID-GAMES (GAM8) Animals
math, clock game, alphabet. etc.
CHESS ( GAM9) Incredible.
2D and 3D. Many levels. Play
back moves, store games.
r

t

EGA RISK ( GAM11) World
domination in great color.
Includes EGA Asteroids.
PC PRO-GOLF ( GAM27-28)
Great graphics. Complete
18 hole. 72 par course. ( CGA)
PEARL HARBOR ( GAM32)
Shoot down Jap Zeros before
they destroy U.S. Fleet. ( CGA)
ULTIMA 21 DELUXE (GAM34)
Best Blackjack game around.
Includes Video Poker.
FORD SIMULATOR ( GAM37)
Great driving simulation.
:CGA)

MUSIC
'IANOMAN 3.2 ( 301) Turn
'our keyboard into a piano.
'C- MUSICIAN ( 302) Corr )ose, save, and play music.

CHRISTMAS SONGS ( 311)
Play your favorites on a PC.
WORD PROCESSING
PC-WRITE 2.71 (401-402) (2
disks) Latest version of this
popular program w/spelling
checker.
PC-TYPE+ (421-423) (3 disks)
Excellent. Includes mail
merge. 100.000 word spelling checker. Interfaces with
PC- File PC-Style.
MAXI-MAX (432) 59 macros
to use with Word Perfect 4.2
or later. 11 templates for
forms, border designs, etc.

B-WINDOW ( 1407) Give windowing capabilities to your
Basic program.
UTIIJTIES
HOMEBASE (2608, 2612, 2613)
Complete desktop organizer. Great!
UGHTNING PRESS (2718) Printshop clone. Includes graphics for many uses
1. GERING CARD
2. POSTE1
3. LITURNEAD

FREE

A Savings of $ 1396!
Offer expires February 28. 198ç
DOS

EDUCATION
FUNNELS AND BUCKETS (201)
A fun way to learn math.
MATHPAK (202) Tutorial with
lessons in higher math.
PC-TOUCH (204) Learn typing.
BASIC TUTORIAL (208) Learn
programming with BASIC.
BEGINNING SPANISH ( 211)
Tutorial
SPANISH II (232) Sequel.
BIBLEQ (214) Learn the Bible
with this Q-A tutorial.
FACTS 50 (239) Geography
lessons for U.S. Nice graphics.

L DIT 10 DOS

GRAPHICS
KEYDRAW CAD SYSTEM ( 1001,
1002, 1065) (3 disks) Popular. Also uses mouse. ( Requires color graphics - CGA)
DANCAD 3-D ( 1051, 1052) (2
disks) Create 3-D graphics.
Rotate, magnify, etc. Runs
on CGA, EGA or Hercules.
--

PROFESSIONAL MASTERKEY
(2805) Like Norton's. Retrieve
deleted files. A lifesaver.
BAKER'S DOZEN ( 2821) 13
utilities from Buttonware.
AUTOMENU (3003) Make PC
menu driven. Incl. passwords.
SCREEN ( 3006) Save your
monitor from screen burn-in.
DOT MATRIX FONTS ( 30613062) (2disks) Print your text
in different fonts. Works with
most printers
ACCOUNTING/FINANCE
MARKET CGA ( BUS17) Performs sophisticated analysis
on stocks, funds, etc. ( EGA
version is BUS16).

SIDEWAYS ( 1007) Prints text
sideways. Useful for spreadsheets.
SIMCGA/HGCIBM ( 1027,
1062) (2 disks) Use with Hercules graphics card/ compatibles to run programs
requiring CGA on your monochrome PC.
IMAGE 3-D ( 1048) Create
and edit 3-D objects. Move,
scale, rotate and tip image.
FINGERPAINT ( 1050) Use keyboard or mouse to draw.
Like MacPaint. ( Requires
CGA or EGA)
FANTASY ( 1057) Create flowing graphic images with
mouse or keyboard. ( CGA).
FLOWCHARTING ( 1078-1079)
Complete system for flowcharts, organizational, electrical, etc., with symbols.
RELIGION
THE BIBLE ( 3301-3306) (6
disks) Old Testament, King
James version.
THE BIBLE ( 3307-3308) (2
disks) New Testament, King
James version.
WORD WORKER (3309-3310)
(2 disks) Bible search program. New Testament, King
James version.
BIBLEMEN ( 3330) Excellent
Bible quiz program.
BASIC
PC-PROFESSOR ( 1401) BASIC
tutorial. Good.
BASIC PROGRAM GENERATOR ( 1402) The menu driven
way to write programs.

Circle 182 on Reader Service Card
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BILLPOWER+ ( BUS40) Bill clients for time and materials,
advances, retainers, etc.
Computes taxes, past due
interest, etc. Has full GIL
CPA LEDGER ( 706-708) (3
disks) Complete general
ledger for corporations, partnerships or sole proprietors.
PERSONAL FINANCE MANAGER ( 715) Household budget manager. Keep track of
checking, savings, investments.
PAYROLL USA ( 725-726) Up to
2,000 employees in any state.
dBaselll and Lotus compatible. Complete P/R system.
EXPRESS CHECK ( 786) Check
acount with running balance, monthly reports, etc.
Prints checks.
FINANCE MANAGER II ( 774775) (2disks) For personal or
small business financial management.
SPREADSHEETS
AS-EASY-AS (505) Great. Includes screen help menus.
Utilizes function keys. A Lotus
clone that reads Lotus files.
PC-CALC+ (512-514)(3 disks)
Jim Button's famous Lotus done.

DOS TUTORIAL ( 1301) Teaches
you to use DOS.
STILL RIVER SHELL ( 1304) Run
DOS commands from a
menu. Makes DOS easy.
BATCH FILE TUTORIAL ( 1305)
Utilize batch file processing.
MORE DOS TIPS ( 1318, 1323)
(2 disks) More about DOS
HELP DOS ( 1326) On line
DOS help with menus. Includes DOS dictionary of
terms and a hints menu.
TELECOMMUNICATIONS
Q-MODEM 3.1 ( 1101, 1102,
1144) (3 disks) Powerful but
easy to use. Fast.
RBBS V16.1A ( 1107-1109,
1150) (4 disks) Multi-user
BBS.
PROCOM 2.42 ( 1112-1113)
(2 disks) Hacker's delight. Redial capability. Latest version.
SECURITY/HACKING

1.1.e..1;;;;,
le•mt u see

,•11

&
Ye,

APPLICATIONS
FORM LETTERS ( 1907) Commonly used form letters and
business applications.
EZ-FORMS ( 1908) Make forms
to meet different needs.
MANAGER'S PLANNER ( 1920)
Daily planner. Prints out.
HOME INVENTORY ( 1966)
Track all your possessions.
BIORHYTHM ( 1990) Display
the 3biological cycles: physical, emotional, intellectual.
FAMILY HISTORY (2203-2204)
(2 disks) Create files and
genealogical reports.
DR DATA LABEL (2327) Powerful mailing list program. Customize labels to size.
LOTTO PROPHET (2364) Best
Lotto program we've seen.
CITY DESK ( 2513) Simple
desktop publisher.

UNPROTECT PROTECTED PROGRAMS ( 1202) Make backups of protected software.
UNPROTECT 11 (1203-1204) (2
disks) Ways to backup commercial software.
UNPROTECT III ( 1205) Unprotect Softguard protection.
UNPROTECT IV ( 1206) More
programs you can unprotect.
ADULTS ONLY
ADULTS ONLY (2901)
Animated. Rea
CGA
MAXINE (2902) Incredible. ( CGA)
STRIP POKER (2903)
Pick opponent
(CGA)
BAD-BAD (2904) Adventure game.
ASTRO-(BLEEP) (2905) Arcade
game ( CGA)
X-RATED COLOR SHOW (2915)
Beautiful girls. ( CGA)
X-RATED PRINTSHOP ( 2909)
Graphics for Printshop.

SPREADSHEET TEMPLATES

DATABASE PROGRAMS

LOTUS MACROS (601) Save
hours of work. ( Req. Lotus)
LOTUS SPREADSHEET TEMPLATES (602) Ready-made.
(Requires Lotus 1-2-3)
GOAL- SEEKER V3.5 ( 624)
Achieve objectives by changing spreadsheet variables
and seeing result. ( Requires
Lotus.)
LOTUS TUTORIAL (630) Learn
Lotus ( requires Lotus).

PC-FILE + 2.0 (801, 805, 837)
(3 disks) Rated better than
dBase Ill. by Consumer Rpts.
PC- GRAPH ( 802) Create
graphics from PC FILE.
FILE EXPRESS 4.0 ( 803-804)
Powerful system. Allows 32,000
records. Sorts up to 10 key
fields.
DBASE III+ ROUTINES ( 851/152) (2 disks) Latest utilities
to help you utilize dBase Ill •

MICRO STAR
1105 SECOND ST. • ENCINITAS, CA 92024

HOURS: Monday - Saturday 7AM - 5:00 PM, Pacific lime
TERMS: We accept MasterCard, VISA Checks (allow 10 days to
clear), Money Orders, and COD ( add 5400).
MINIMUM ORDER: 5Disks. S3.49 per disk. 3' p" format add S1/disk
SHIPPING & HANDLING: $3.50 (Total per order).
MAIL-IN ORDERS: Circle disk numbers. Include name & address.

CALL TODAY FOR FREE CATALOG

800-444-1343
FOREIGN: 619-436-0130
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Circle 89 on Reader Service Card
3M* FREE! DataSaver...
a $ 13.95 diskette filer!!

CI es CI 0
DS- DO

i
uantity Discounts Available
min. 5boxes

.69
1.54 .
1.89 .
.85 ..
.

DS- HO

5.25" 3M Diskettes . * 1.29

3.92
2.15

3.50" 3M Diskettes . . .
8.00" 3M Diskettes ...

3M Mark 0 PC -Formatted" Disks

.. 3M Highland Box Diskettes

.52 ....

(
min 10 bil

3M No Logo w/Tyvek, labels, & vilp

PAL/EPROM PROGRAMMER for PC
VERSION 2of Software and Hardware
NS. It. Altera, Cypress, Ricoh/
Pane« PAL..

EPLD (UV

T

erasable). polruity. and RA types,
•Functions Include: read. write,
venfy. protect. edit, pnnt. and
file bed and save of program
•JEDEC files supponed
•2716.27512 EPROM,.
•Functions Include, read. wne,
verify. blank cheek. HULO

cA

edit m ASCII. HEX. or Decimal

BASF

SS- DD

Quantity

.53*...
1.59 ...
DS- DD

*
FREE Plastic
Library Box
DS- HO

Discounts Available

.
89
1.79

5.25" BASF Diskettes ...
8.00" BASF Diskettes .. .

3.50" BASF Diskettes in FREE

•INTEL He. and Motorola S
Ro.ord file support

200/100 MHz LOGIC ANALYZER for PC
LAS 7100
41299

LA27200

$1899
24 Channel mode with 4K/channel • 6 Channel mode with 16K/channe,
Internal Rates from 200M111(LA27200) or 100MHe(LA27100) to 250
External Clock from DC to 50 MHz • 16 Level Triggering Sequence
Threshold Voltage Level at TTL, ECL or • 10/ u, ol4V varieble • Der
'splay as Timing Diagram or State List • Save/Load Data and Setup In',

(201) 994 - 6669
Link Computer Graphics, Inc.
:a Sparrow Dr.. Livingston. NJ 07639

DS- HD

1.34 ... Color-Coder a 14 Value ... 3.79
.62 .... 5.25" DS/DD BASF Diskettes

HARD DRIVE SALE
SEAGATE

T,

DC- 1000
12.60 DC-300XLP .... 19.40
DC- 2000
17.05 DC- 600A
21.45
3M Meg. Tapes 2400' WTS ( fIlln 10 reels)
12.50
3M Mai. Tapes 1200' WTS min to reels)
925

76.1

475

•Programs 20 and 24 pm MM1.

Circle 152 on Reader Service Card

ST- 225
with controller and cable

255.00

ST- 238
with controller and cable

265.00

ST- 251

325.00

ST- 251-1

420.00

ST- 125
with controller and cable

289.00

ST- 138
$ 359.00
with controller and cable

A.N. Wholesale & Retail, Inc
1320 South Dixie Hwy. Suite 256
Miami, Fla 33146
Phone: ( 305) 284-0827
Fax: ( 305) 284-0831

Circle 32 on Reader Service Card

Wits

FREE BASF VCR Tape or Plastic

.38 . . 5.25"

DS/DD

Box

BASF NoLogo Diskettes

with Tyvek sleeves, labels 8 wip
02 DMP

!flaxen

WHILE

•.c otaSte u, ,

Verbatim
_ --

5

.69

SHD

.76

COLOR

COLOR

MD 2D

SONY

350"DSHD

1.59* 3.25

.69*
Ns

350"DSOD

1.29* 1.52
350 DSDD

MF - 200

2MB

MF - 2HD

.65

1.65* 3.65

002000

00300XLP

006005

Data Cattiidgés

16.95 18.95 20.95

g2I1

75
.

RAINBOW
FUJI
COLOR

Wi 2D

MD 20

Nashua
_

.
46 . 79

PREciaiGN
-

u

525' OSHID

.39 . 84

1ABE LS

eon WWII Steen

BULK sd.,,,
DISK

525 DSHD

.39 . 79
525 DSDD

COLOR DISK

COLOR
FILM
DISK

MD-2HD

525"DSOD

vv P

1.26
1.24
355 HOD

1.14
TABS

525 DSHD

350"OSOD

.
59

1.07

RIBBONS

CALL FOR PRICES
INTEL
8087
80287
80387
80387SX
80C287A

SIMMS
256 X8
X9
1Meg X8
1Meg X9

DRAMS
64K
256K
4464
1Meg

Phone 714-855-0411
Fax: 714-855-8504
23522 COMMERCE CENTER DR. IL
LAGUNA HILLS, CA 92653. USA

TABS

STORAGE

- Please call for Information TERMS: No surchage on VISA, Mastercard or AMEX. COD only add

Circle 93 on Reader Service Card

Circle 119 on Reader Service Card

-

\ti

>

Presto!

A Link to
'
Mainframe
earlatiega Graphics
Caiinaefigia

disks) quantities less than acase add 5% ( Min order $25 00)

WE BEAT ANY PRICE!
Information Line.

1-800-523-9681

1-801-255-0080

TLX-9102404712

FAX- 801-572-3327

Iià DISKCOTECH

,

DISKCO TECHNOLOGIES, INC.
213 Cottage Avenue
P.O. Box 1339
Sandy, Utah 84091

HARD DISK ACCELERATOR
•Caching eliminates repetitive
disk accesses
•Use up to 15 Mb of extended/
expanded or 500 Kb of standard memory

DISKETTE ACCELERATOR
SCREEN ACCELERATOR

IA acceptable Shipping: 54/100 or fewer disks Reduced
shipping charges on larger quantities Price quoted for case ( 100

BYTE • JANUARY 1989

4340 Stevens Creeks Blvd., Suite 280.
San Jose, CA 95129 0081 2497951

lle

:"-*---- -

,ecognized institutions and corporations on Net 30 Bank draft, TiTof

420

•GRAFporrr

Ue

53 00 Prepaid orders deduct 2% cash discount PO's accepted from

Toll Free Order Line:

To find out more about software
that lets your PC emulate
TEKTRONIX' 4105/6/7/9 and
DEC VT100" terminals,
call or write:

3501)500

.29

w/P

SIMMS

ME- 1

525 -DSOD

LABELS

Get the whole
story on graphics
terminal emulation.

LAST'

350 -0500

1.30 1.49
5.25"DSHD

525 • 0500

.0. MAS

MF 2110

SUPPLIES

525"DSOD

Dyson
COLO

MD-2HDMP

.
69* 1.35* 3.75

ynamic lectronics

Find out how our whole family of
EMUTEK graphics terminal emulation
',thwart makes good ..en>u for the work you do.
Call r, si sI, q ro, ,r,• Information.

FTC

DATA
SYSTEMS

(7141 995 ,3900
(800) 962-3900 (800)972-3900 (Calif.)
10801 Dale St., Suite M 2
Stanton,

CA 90680

Circle 110 on Reader Service Card

FAST -

FRIENDLY -

SAFE

VCACHE
GOLDEN BOW SYSTEMS
$59.95
Add $3 for
shipping/ handling
California residents ' .
add 7% sales tax

2870 Filth Avenue
Suite 201
San Diego. CA 92103.

800/284-3269

Circle 118 on Reader Service Card

1

TIMELINE INC.
ORDER DESK ONLY

(80Continental2 U.S.A.
U-1
78

(80

In sid e Cno
California

9

(21
:1%&)Tech nical

77

OEM INQUIRIES
WELCOME

2,

Info

11111111 SRL M%
PERSYSTru MONOCHROME DISPLAY AND
MULTIFUNCTION CARD FOR IBM PCIAT

This card has 1serial port and 1parallel port. It can be expanded to 1.5MB memory.
This card has extended memory only. (
This is not EMS or EEMS.)
You can attach amonochrome monitor to the card as well as hook up alightpen.
Also includes utility software: drive emulator, printer spooler, utility to control calen.
der/clock.
Uses 64K
O- K

or 265 K

memory on

$59.00

chips.

board.

HIGH POWERED 3-D GRAPHICS FOR YOUR IBM PC

VECTRIXTm COLOR CARD

Includes: Board, manual and driver software
Features:
•9 color planes, 672x480 pixels.
•20 & 30 operation modes, 4096 colors.
•Also emulates IBM CGA card.
•On- board processors— Intel 80188 and NEC 7220.
•75 high-level graphics commands in firmware.
•Character-like commands generated by 110 statements in high level language
used to control graphics operation.
Compatible with Auto-CAD.
(Note: Card uses 2-8 bit slots.)

350.00

HITACHI DOT MATRIX

LIQUID CRYSTAL DISPLAY
•16 characters o 1 line • 5v power required • C-MOS/TTL compatible signal
level • Built-in RAM tor display data storage • Multiple instruction set ( based
on 13 commands) • Built-in C-MOS LCD driver & controller • Easy
-Microprocessor" interface • Low power consumption • 5x10 dot matrix
formation with cursor, ephanumencs 2. special symbols • 93 ASCII character
generator ( plus 64 oatakana( • 8programmable charade's • ribbon cab'
connector already prewired

Physical size 3-1 / 8"L x 1-3/8"W

o

r
--

ADAPTEC 4000A SCSI Controller $ 60.00

1.10 for the ST41 2 506
-

$65.00

DSIDD

• 900 lines at center
1063 Hz
650 lines at comers • Horizontal

POWER SUPPLY

188 Watt Switching Power Supply.
On/off switch in the front. Built in filter
for easy power cord plug-in. Open
frame, L-bracket type. Two 4-pin
power plugs for floppy and/or hard
disk drives.
Output: + 5.05V 0 22A, + 12.02V
@ 4A, - 12V @ . 5A, + 12.59 Reg.
e 1.5A D.C.

5 for s25

a

Otte

(4

$5.00
pc.

minimum)

TIME

ung

New Menu Key
•Do LOtos123
Worooer ,ect or
Your

own

c
e'

menus

g

g

rierzeui2;;
9

Nik any re

', RA,.
gZSOA comnmee 4
• 1.Nner
e ,R554

C•5•0 5
256K 0.1404.1
RAM 215 EPROM / IC/NINA, Clock c MORN» km.
Clock InlerlaC• Renal arol Oara11.1 OM. / crunnnl•
CONN.Nner 6ch5nn411 Ceon
5 CNN... NIn any Tit Onond.o Weed In o.
5 NO.08 ,0

Order Desk Only

Order

1

Compower 130 Watt supply. Unit is
open framed
Output •5V@5A,./ 2V@5.4, -I2V@ 5.4
Dimensions:
43
4 W z 24H
/

Power Systems - 180 Watt supply.
Unit is open framed with 2 four pin
power connectors built onto the unit
Output: + 5V @ 20A, + 12V @ 4A,
-12V
5A
Dimensions:
4 L x 4/
3
4W z 2íH

I .1

The manufacturer ol this monitor
Herculererlilebicte Colleetiblell
SET THE STANDARD FOR COLOR • Max resolution ( B00x5601
I

$649.00
UPDATE

YOUR XT/

GRAPHICS The card is an An
Improved VIP CARD The pacsafe
comes «eh user trendy manual and •• Bandwidth
17 Mhz
Software
step uy step tostr urllOCIS

AT TO VGA GR APHICS.a ,,, Nc.
Gee

OEM Inquiries Welcome

Continental USA

10 Milllwatt-Helium Neon

LASER TUBE $ 99.00

Possible Display Modes VGA Graphics:
800x 560x 16 colors 320x200x256 colors
640 x480 x16 colors
640 x350 x 16 colors
640 x200 x16 colors
640 x200 black and white
320 x200 x4colors 40 and ao column character mode

for Qty. Discount.

I LA Area a Techivcai Info

15% Restocking fee for returned orders.

S".''''' "

011O yeel

CGA, MDS
:, lec
HCi
ta
Able

t
h e '''''''.. TO. VA'a) ', Anti reOectiye

LLo

m"

to VGA. 'GA,

coated non-intertacE.

flicker tree screen .

31 dot odch

Mlmlnum Order $20.00. Shipping & handling charges via UPS
Ground: $.50, lb. UPS Air $ 1.00i1b. Minimum Charge: $4.00. We
VISA'

(800) 223-9977 ( 8)0) 872-8878 j ( 213) 217-8912 cla

Circle 273 on Reader Service Card

Per

VGA Color Graphics Package

1490 W. ARTESIA BLVD, GARDENA, CA 90247
Iny•Oe Caldenle

2

-Class II lb Laser- Random Polarization- Non-polarized LaserMode: TE Moo- Beam diam. at 1 /e2.83mm-Beam divergence:
.96mrad-Operating Voltage: 2350V-L100-Starting Voltage:
<10K V- Operating Current:6.5 mA

EPSON OX- 10
MOTHERBOARD

4.C.NO

Minimum

(Same as 5260)
10 Milliwatt ( Max Output)- 5 Mw ( minimum)
Tube is in cylindrical housing 15" tong. Emits Red beam.

00

unit) with control electronics $ 10.00.

FP", Chaco rO, C40

2V4H

fcr $ 99

The charge coupled device is soldered to apre-amplifier board. (We sold
out of the ND board that accompanied the unit . They went fast!) Since
this is an analog device, the circuitry to provide timing signals and convert analog outputs to digital MUST BE SUPPLIED BY THE PURCHASER
to interface to amicroprocessor based system.
Timing requirements could be determined from aNEC manual on the
791D or from the schematic on the ND board. PLEASE NOTE: We have
the ND board schematic, but unfortunately, we do NOT have the NEC
manuatoesigneo for page scanning applications including

4 EMI MEMO
NEC 5261

ROBOTIC LENS with infrared sensors (auto focus)
Grail source of optical and eloctro mechanIca Iparts and systems
including Ms basis for an infrared communication' system.
Contains 11.4 • 12 to 72 mm ( ex) zoom lens with auto focusing capita:1401y.
DC motor driven or manual zoom and focus systems with precision oesr
reduction units, mechanical clutches. and nigh quality DC motors DC
rotary actuator controlled Ins dial/gum and
Option Available: Inhered distance treasuring system $ 19

• PC Magarxre CNtont

4

facsimile.(Optical character recognition and other imaging
applications which require high resolution and high sensitivity)

Approx. size: 10"VVx4"Hx.05"D

•SUIDonary Moo.

YOUR CHOICE'

9.95

THE RETURN OF THE SPY IN THE SKY

Easy " Microprocessor" interface.
Documentation included.

(2 pc. minimum)
DC1000 No label

2

IPlease check dimensions.These are open frame supplys.

$79.00

FULCRUM
TRACK BALL

$

BLOWOUT! $ 12.00

alphanumeric display.

TAPE BACKUP
CARTIDGES-DC300 xiDEx
$10.00

MHZ

frequeneY 15 Khz - YPICAI
• Operates from
12VDC at 1.4 amp (adiustable)
BANDWIDTH
For* split video (
TTL inputs) operator. Not composite video

Dimensions: 13VL X .51iW

'03
LCD DISPLAY
41'
480 dot x 128 dot graphic and

(focusing

.,

HIGH RESOLUTION AMBER
• Flat faceplate • Vertical input is 47

Ht. 720K 31/
2"

DSIDD

g

NEC UPD7910 - (CHARGE COUPLED DEVICE)
••••- 4096 ELEMENT - LINEAR IMAGE SENSOR

111"D

1
/
2

Ht. 360K 51/4

MFM encodin

giENDITH ne:MONITOR

NEC FLOPPY DRIVES
2
/
1

Interface using

accept cashiers checks, MO or VISA No personal check COO's.
California residents add 61
2 % sales tax. We are not responsible for
/
typographical errors. All merchandise subject to prior sale. Phone
orders welcome. Foreign Orders require special handling.
Prices subiect to change without notice.
JANUARY 1989 • BYTE

421

FRAME GRABBERS

SIBEC II

All Items In Stock
100% Guaranteed
MC, VISA, COO Accepted
24 Hour Shipment

Call For Our Monthly Specials
3.5" DS/DD
III SONY
• DATASAFE
• TDK
DS/HD

1.29
1.09
3.85

5.25" DS/HD
• TDK
• DATASAFE

1.29
.89

5.25" DS/DD
MAXELL
VERBATIM
3M
DATASAFE

.64
.59
.57
.35

•
•
MI
•

The ideal solution for embedded control
applications and stand alone development
• 8052 Basic CPU
• PROM Programmer
• iSBX* Expansion Bus
• Highest Quality
• 1 year Warranty

Prices based on 200 Disks
Includes Labels, Sleeves Si Tabs

$228.00 QTY 1
Call Now! ( 603) 469-3232

Smeller Quantities Available
NJ 800-426-0247
FAx
!el 892-5655
201 892 6186

L. Pr

st . PO Box 67 Meriden, NH 03770
.151:18

is a trademark of Intel Corporabon

grab

HAT 256-4
HRT 256.8
HAT 512.8
HAT 512-24

256 o256 e4

495
795
995
1995

NA

256 a256 a8
512 x512 x8
512 x512 x24

-CALL FOR DIFFERENT MODELS
IBM PC/XTIAT COMPATIBLE
•DIGITALIZE IN REAL TIME
COMPOSITE VIDEO IN
24 BIT RGB OUT except model HAT 256-4
16 level gray scale out
SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES
•FREE SOFTWARE UPGRADES TO REGISTERED OWNERS
•FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR
RETURN OLD BOARD AND JUST PAY DIFFERENCE
INPUT DEVICES loptional)
499

Microsoft Mouse (bus or serial)
Bit Pad Plus by Summagraphics

H

0359

HIGH RES TECHNOLOG ES
RT

,F,°,131STON
0X7 .
6NY. 14092
FAX 416.497-1988

PHONE 416 497 6493

FREE IBM SOFTWARE

aure
itc insured?

RS232C OR STAND ALONE (all models), Cornmenication protocol: XMODEM. HEX, and
BIN. Programs: EEPROMS, 2716 - 27512 and
CMOS. Programs (w/adapter): 25XX. 27101
(and above). 68701, 68705, 68764/6, 8741/2,
8744, 8748/9, 8751/2, 8755, 87252, and
CMOS. More available soon. Model SX151
$214 (
assembled with case). Other models
are available from $49 (kit).

SAFEWAREe Insurance provides full
replacement of hardware, media and
purchased software. As little as $
39/yr. covers:
•Fire • Theft • Power Surges
•Earthquake • Water Damage • Auto Accident

Cross assemblers by PseudoCode for IBMPCs S35. Z80, 1802, 6502, 6800/1/2/3/5/8/9/
1', 68000/8/10 8048/9, 8051/2, 8080/5,
8896 and more soon

For information or immediate coverage call -

1-800-848-3469

KORE, Inc.

6910 Patterson SE.
AI. Caledonia, MI 49316
411111111,j (616) 791-9333

In Ohio call 1-614-262-0559

Connects via RS-232. Fully IBM compatible. Built-in BASIC. Stand alone
capability. Expandable. Battery
Option. Basic system: 16 ch. 12 bit
A/D, 2 ch. D/A, 32 bit Digital I/O.
Expansion boards available. Direct
Bus units for many computers.
(201) 299-1615
P.O. Box 246, Morris Plains, NJ 07950

ELEXOR

$5 for shipping ( USA), plus $3.00 COD.
SAFEWARE. The Insurance Agencv Inc

Circle 236 on Reader Service Card

Circle 147 on Reader Service Card

HARD DISK CONTROLLERS

ADAPTEC

PCiXT Controller ST5061412 .... $45
2070 PC/X7 l0 506/412 RLL
...
$69
2071 PC/XT to ST506 RLL (1drive)
$59
2072 PC/XT RLL
$79
2370 PC/XT to ewe RLL
$99
3530 SCSI lo Tape CMC 36
$78
4000 SCSI to 07506/412
$89
4000A SCSI to ST5061412
$129
4070 SCSI to ST506/412 RLL
$98
4520 SCSI to ESDI
$98
8125
5500 SCSI to srsoshoo
5580 SCSI to SUD
$175

XEBEC

S1410 SASI Controller
889
S1420 5881 to 51
4 " Floppy 8 Hard Disk Controller
/
$29
Apple il, It., IIE Host Adapter
$29

OTHERS
CITC 510A SASI controller

$98
DTC 5781 AT to ST506/412, No Floppy
898
Konar D.:-210 31
2 " SASI to 075061412
/
(Xebec 1410 clone)
$89
WD 1002 SHD Xebec Compatible SASI Controller $109
Western Digital 1003WAH
$119
$8 each
Manuals .
Cables Avallable
Ask loi Pricing
Call

Computer Surplus Store

715 Sycamore Dr • WhIpitas, CA 95036
Phone: 408-434-1060
Fax: 408-434-0931
Twx: 1561447

SAVE
'
1
" 9TRACK
TAPE SYSTEM

Circle 97 on Reader Service Card

TurboFlow
rILya
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$69

Flowchart drawing for IBM PC/XT/AT/I'S2

FOR IBM PC'XT/AT

ma

.....
e,

::::

Adee)

•Mainframe to PC Data Transfer
•High Speed Backup
•All Software, Complete System
•Service and Support, easy
Installation
call (
818) 343-6505 or write to:
Coedech Computer C0f11.
P.0 Box 153 Tarzana, Calif. 91356

Z: 'I:: ::;'

•

$89 with Logitech mouse!
•Pup-up icon menus
•Variable size symbols
'Paper size to 34" x44"
'Ilercules mono, CGA, EGA
•IIP•GL, DM/PL, SweetP Plotters
'Automatic PANning to scan drawing quickly
'IBM/EPSON, NEC, OKIDATA, HP Laserlet
Daytron Electronics Inc.
610S. sherman # 104, Richardson, Tx 75081
Add s&h ($4USA, $ 15 foreign), Texas rcsidenIs add 8% sales tan
for icrhnical information call 214-S69-2137

CONTECH

"We Buy and Sell'

Circle 64 on Reader Service Card

NA

INTERFACE FOR ANY COMPUTER

MODEL
SX151

Hard Drives 20-380 MB

NA

1496

DATA ACQUISITION TO GO

EPROM PROGRAMMER
CROSS ASSEMBLERS

ti••

frame

grab

Circle 129 on Reader Service Card

Circle 213 on Reader Service Card

rs•

without

RESOLUTION

rk Binary Technology, Inc.

432 Macarthur Or. • Brick, NJ 0872y

PRICE

with

frarne
MODEL

Inquire about our 8051 product development
kit for the IBM PC/XT/AT.

PRINCETON
\\\_DISKETTE

PRICE

Circle 66 on Reader Service Card

Order Today! 1-800-882-5822
Mone-liack guarantee

Atspa

LATEST
PRICES
AND
4SHEE TPRODUCTS!
_Super

FAX...

MICROCOMPUTER
MARKETING COUNCIL
or me orwwf km-ketwo &smear rrs

FAX/CFAX 9600 with a 9,600bps facsimile modem
and an optional 2.400bps Hayes* compatible modem.
Fan to any Group Ill. Card ri software included

DFI 400dpi

Hand Scanner

229.

ACP Super
Sale Priced!

cnntroaer . 1relMb
AT 30Mb w/Multo 1,0 JK
AT SuperMult VOwelogpy
P5.2 Mull, I/0
PSC2 Floppy controller 141M0
HP Laseget 1Mb Ram cud

89.
199.
119.
9999.
399.

MOTHERBOARDS
XT Turbo w/B1OS. 861.1,
XT Turtle w/B105,1011.01,
AT 286 w/BIOS. 10 M1,1
AT Baby willOS. 12M-12
Ai 386 w/BIOS. 16PAFg
COMPLETE PC
CFAX 4800 PC fax board
OHS POODIN Hand Scar,'

89
99.
279
299
1499
349.
179

99.

or Rampage AT
QUADRAM Silver Quad

(Sorpak compar ,sie)

a

•Liberty XT, EMS
89.
. _ • Quads • rint Accellerator ,89.
• I/O MEMORY/GRAPHICS CARDS •

GENOA
Super ECJVHI-Res Plus
Super VGA/HI-Res
Super VGAi
Superspectrum mono
INTEL
Inboard366PC to386/16MHz.1M0
Inboard3BEJATto386,16MHz
Inboard386/AT Install hem
Intscard386/AT 1M0 OrOgYback 68.
AboveBoard 2Plus.OK.mod50/60
AboveBoard 286 5I2K 05/2PS/2

eGmeA

0 NUMONICS

-1íX/Advanced
286/10 MHz BareBones

1

Includes 101 - key keyboard. 1 2Mb floppy floppyilFID
controller card. 01K expands to 1 Meg

Call for Custom Configurations.

Gray bezel. Pisl NID 080E- G

• FLOPPY DISC DRIVES •
55.
55.
149.
269.
139 .
89.
269.
69.
29.
29.
29.
39.
29.
149.

Your Choice...
Advantage AT

AST Resear[11
)(former 2817.0126 0MHz
Advantage 2/386.0K.EMS PS/2
Ady Print AT2861512K LIM 40
Rampage2/.512K EEMS.PS/2
Rampage AT.512K.LIM4 0.to2lab
RampageFlusiMC.OK.model50.60
RampagePlust286.0K.up to8Mb
AST SuPalrOlus. OK
AII Technologies
EGA Wonder 800
VGA/VIP
VGA Wonder ( 1024.068)
2400etc Int Modern wilINP-5

79

P N F004403

1.2Mb AT Floppy Drive

r

cell.
399.
399.
699.
489.
399.
399.
call.
288.
299.
call.
199.
229
339
299
149.
895.
1095.
185.
505.
329.
399.

AnoveBoard PS/286.51 IK (no, 30
8081
102. E9287.8
8087-1 PS/2 205. B3287-10
808/-2
158. 83387-16
80287-6
185. 93387-20

475.
255
309
549.
799.

ORCHID Technology
Try Turbo 286
DesIgner 800 8bd. EGA Card
ProDesIgner 16- bit VGA ..
ProDesKIner PIUS 16bd VGA.5128
RAMOUEST 50/PS/2, : Mb..
PARADISE
VGA Plus
VGA Plus 16
VGA Professional
AutoswItch 480 EGA cad

romuoEol

299.
269.
329.
499,
699.
289.
369,
369.
199.

OUA DRAM
Wrote/err' butler wr64P
Ouadspont XT accellerapr
LIberty EMS or card. Orr
Sever Ouadboard. Sneak comp
VIDEO 7
VEGA Deluxe, EGA Carl
VegaVGA. 8- bit VGA C.21%
Fashyrde VGA. 16 bd VGA card
VramVGA. CAD VGA card

269.
89.
89,
89.
219.
329,
419.
649.

SPECIAL PURCHASE!!

Cordless Mouse

includes dnvers. charger recrever
T.rnouse & PC Paint

99 95
Reg

199 95

Manager
Mouse
nai95
rnciud. clr.Jrs. charger
r, ev,

7 mouse EL PC Pa,

1104Q, Reg

149 95

• INPUT DEVICES • MICE •
Advanced PC Keyboards
51(8) 84key XI AI swaciable
59
5161 101key XPATsvetchable
79.
CH Products
Mach II Joystock-IBM
30.
Mach Ill JoysOck-18A1
44.
Gamecard IIVIBM
44.
KEYTRONICS
KB5151 Deluxe IBM PC w/99 keys 169.
KB101 101 key/Al
110.
1185153 Icier:an:I villouchpad
199.

LOGITECH
Bus Mouse PC, XI AT
Serial Mouse PC/XT/AT
UAW Mouse PS/ .
MICROSOFT
Bus Mouse w/PC Parntbrall
Senal Mouse w/PC Painttyush
Serial P5/2 w9C Paintbrush
MSC Technologies
PC Mouse serral PC/XlcAT
PS/2 Mouse serai

IGIAPT
IBM PC/XT/AT JoystIck/2 button
IBM PC/XT/A ..... 6/3 button

PC Mouse bus PC/XT/A SUMMAGRAPHICS
SummaSketch F1us/1BM

29.
34.

Rated Box of
NO. 1 10...

95,
95.
79.
105.
105.
109.
96.
ME
98.
449.

Quantity of
ito4, only

7.50 each.

more to choose
0 Polaroide DataRescuerm
3FDSIOD 1Mb 16.
5
IBM DS/DD Gray Disks
HO 2Mb ....... 39 .
95
Backed by DATARESCUE...Rolarold will
.
-525' HO 161Mb14.99 retrenve your data FREE if Plu lose It
,

SONY
31/7Mcro Poppy 144Mb
TEAC
558V 3601, nappy/PC/87/AT

*

mi
re

ea.
139.

134.
84 .
rig
69.
89.
99.
79.

85Mb Hard Drive
Includes EDSI AT Controller...
749
Special
ACP's

Year

End Sale!

20 Mb Har
Drive Kit
20 Mb Hard Card
At ISIS lo‘w low price
you cant afford not to
buy one

2

8.

DICONICSMOVAK
150P % cede pnnterpararieli
300P wAvree carnaCeParale

339.
539

EPSON
LX80080colienn. 180CPS
209,
EX8006X286e.EX ,16e L0850
101060,10509, et.
cell.
ACP rs your lull one Soso , dealer
HEWLETT PACKARD
Lasenet Senes Il
cell.
Deskjet «Riser quaity
895.
Scanet flatbed scanner.
cell
IBM PRINTERS
Proponter 11 240cps
Propnnter X24. 2409s 24zen
Propnreer 0124. 241tps 24ee11
NEC

435.
835
835

P2200. 24pm(3611,360dpe
LC892 Srlentwmer Laser Dori ,
OK IDA TA
ML393 iiiOrpsrit0

399
3395
995

PANASONIC
KX-P10911, 192cps drah,par
KX.P1092i 240cps dralt.132
KX-P1524. 24pm. 80cpsNLO
STAR
Nil 1000. 80 col 9pm
1Sc Rainbow Woo' 9PcNX 2400 80 col 24 pr"
TOSHIBA
P32151.. 24mr 21600s
P34151., 24p1 216cps
P351SX.Icolor add 51791
Pagetaser 17 HO volomoNse

198
339
519
199
269
299
499.
699.
1099.
Call.

_includes FREE CABLE with Purchase!

TOSHIBA

ACP's
Special
Sale!

,321S
ISale!

[-

149• sale
"'
•120d
189. CITIZEN
:1$0d
,

M/CROPOL/S
1333N53Mb.Full Cr 30r,
1335/85M6Full ht . 30ms
MAXTOR
XT 1085/85Mb. PAM
XT 1140/143Mb, MEM
XT 4380/380Mb. 1501
PLUS Development
Plus20 Hardcard, 20Mb.49rns
Flus40 Hardcard. 40640.39rns
SEAGATE
21MOST225. mesnsme.
30610.ST23814(65nrsiRLUAT/HH
42MbST251, AT.(40ms)HH
r2MO ST251-.AT.(28Ms1191

u5Mb 51277R. AT.(40ms)HH
38Mb.514038. AT.(40ms)FH
42Mb.ST4051. AT.(40rns)FH
44Mb,ST4053. AT.(28ms)F11
80Mb.004096. AT.(28ms)FH
21M0 ST125. 35-.(28mS)HH
30Mb.ST Ile. 35".(38mS)HH
WESTERN DIGITAL
FolmarOPS30 PS2 model 30
Feecard30
1006RMI Conk*, 1hnterleave
100360,6 Controller RUA ,
100319/12 floppy/Hard/AT
1007270 Controller RLUXT
1502.981 Cootrfiner XT

649.
699.
849.
1495.
2995.
549,
699.
249.
299,
399.
4 50.

549
499
649
699
699
329.
429.
399.
399.
199.
187
149
98.
89.

Tallgrass Technologies
NEW! 40Mb TAPE BACKUP!'
Backup your data wrth
removable cassettes
your choice Model 104033
XT AT, 1040 PS'2
Call for other models and external systems

• TAPE BACKUP VIDEO •
ALPHA MICRO
VCR VKleotrax tape backup card 349.
IOMEGA
Bernou11.200.1b 51/e Internal
945,
Bernoulli 20PAb 51/fecternal
1198.
Tweak 2011.10 cartridge,51/4
189.
Tri-pak 20Mb cartrIdge.
255.
PC3B Adapter card PCfXT/AT
189.
PS4 AdaprerPS2mod 50.60.80 299.

IRWIN
1100 01A7 10Mb backupOntr
199.
0206 AT 20Mb twine:Neil
369.
145C AT 40Mb beckuplmt I
499
TALLGRASS Technologoes
1020 XT 20Mb backuprintr
319
1040 AI <tomb backuenti ( see bee)
1010 XT 40Mb backupOnt) ( see bon)

* Advanced Computer Products. Inc.
for Fast Service
Order by Phone!

ACP 1

Special Price!

call ACP!

reg. $3499.

ACP 2395.

Special Pncel

reg. $4699
reg $5799
reg. $7499.

69.

es.
ee.

139

447.
447
799.

CennectenCeprocessor 2400baon 249.
2400B Modern2. /50z.60.70.80
319.
24008 Classrc Modem2, XT/AT
269.
MIGENT
Pocket MODEM 1200

OM

95.

PROMETHEUS
2400G External
188.
74860/2 resoftwareunternab
149.
•
7008,2wrsollvareenter.li Bahl 89

• MONITORS •
AMDEK
310A 17 amber TTL
REDuCE0-. 88!
4106 17 amber greer or Mute
153
129
0 13
.graohrcs(1250x800)

LaserDove CDROM yehhcrosolt

799
899

IBM MONITORS
8503 12-Monol64004801
851214'UP analog
8513 12' EGA16400480)
8514 16/ kikres(1024x768)

199
499
549
1295

MAGNA VOX
RGB Color display 8C.CGA
EGA COW dePlaY
VGA Ceti> &spin

288
399
499

NEC
Mulleync II 13-TTUanaleg
MuMsyne Plus 15' VGA/EGA
Muthserc Xt. 201 102 487681
Monograph sys 1102400241
SAMSUNG•IMTEC
enter TTL monochrome
r
4' amber TM screen TTL mom
'1" whde tat screen TTL mono
' COARSE Color
.4' EGA Cosy
•
4' VGA Coln.
WYSE
An10 14> rermnal
W150 le term.,
Well 14' rerrnmar ASCII

595.
945.
2275.
1555.

se.

198.
129.
288.
388.
388.
349.
419.
519.

New! from RAY-O- VAC@ 99
ACP Spec.,
Introductory Preve

SOFTWARE
SPECIALS!!

of Laptops from ACP - L.A.'s
#1 Source!

reg. $2099.

• MODEMS •
Aduenced MODEMS
1200bare eesonwareUnIernall
12000.0 External v./software
2400baud w/softwareintentall
24000aud fermi vJsoftware
HAYES
Smaimodern 24006 iresw(rntr
Smemodem 2492 77xternal
INTEL
ConnectanCoprocesor 0/504411

Oreen replacement for Ar2/36'386 real-trne Clocks

The Complete Toshiba family

Toshiba
T-1000
Laptop
T- 1200F
T-1200FB
T- 1200H
T-1200HB
T-3100/20
T-3200
T-5100

c 1F

AT Replacement Battery

Toshiba Laptops

4enorded De.ers rue Hyunda • AST • Epson • Crtuen • NEC• °rude • SeflY • M.e ,, •S
,, Ve •

Mail Order: P.O. Boo 17329 Irvine, CA 92713
Retail: 1310-B E. Edinger. Santa Ana, CA 92705

89.

TOSHIBA AMERICA
FDD4403 3112' MIR° 720K
31/7 MKro 144Mb wilut

• PRINTERS •

90040 3606 floppy black beze
14004E-G3601( Floppy AT gray
14008DEG 12Mb AT gray
ADVANCED
360( floppyttack bezel
1210b Floppy-buck bezel
1404KNIfb, Floppy
w eilut
72

139.

99

rc hase .

3.5" 720K Floppy Drive
Gray or black. 5.25" mount kd

Works wipopular DTP software,
_ includes Halo OPE, a full- featured
((\-- DTP program, also avallablerc
in
OCR SOFTWARE ( opuc ,nal
JU •

"s4""°' BK.

e

95

ACP
Super
b.
Sale
Priced!

CFAX/CFAX 9600
PC FAX Card

ACP Advanced Canin IBM
MoncerapnicsHGA wrprol pon
Colorgraprucs * erne, port
SuperEGA. Genoa compatble
SupervGA. 1024 n758
Damond Mutt 1,02S.P.O.SIOT
XT Sur Pak compabble/OK
XT 286 Accelerator Card
XT Murk CO «recopy controller
01 dual Floppy controller
XT Semi VO card
%TAT Parallel 1,1) card
AI Serial 1/0 Card
01181 Game adaPter Pod
XT.A7 EPROM programme

312K
vvitp Upgrad

Toshiba Floppy Drives

call ACP!

ACP 2995.
ACP 3995.
ACP 4995.

800-FONE ACP

800-366-3227 • 714-558-M3
Customer Service 714-558-1356

Lotus 1-2-3

325.

Ventura

499.

PageMaker

499.

Word Perfect

239.

Excel

299.

41

ACP's
Sale
• Price

MULTISYNCH

MONITOR

=
1

El

•US 00 Mournirm MAIL ORDER
•No Surcharge hr VISA or Mastercard
•Volume purchasIng agreements 4081185o • Orders Subject to avallab,i ,ty
•Pricing subject to change without mike • Supply hmlited on certain den
•ACP Retail store priong may vary flot responsible for typos
• Llinded warrarnes and nthe, condmons may apply

Call for Corporate VPA's...

r DiabeSupplies
thonwa Dealer

THROW AWAY YOUR
COMPUTER MANUALS!

SKI & LEARN FRENCH!

Learn Popular Software
Programs With ...
VIDEO INSTRUCTION TOOLS

Diablo Super D2 Ribbons
150% higher yield than HyType II

Lotus 1-2-3 ( 4hours)
....$ 99.95
WordPerfect 5.0 (414hours)
129.95
WordPerfect 4.2 (3hours)
99.95
DOS 3.3 ( 3V, hours)
129.95
Intro To IBM-PC ( I's hours)
79.95
PageMaker 3.0 - PC ( 2hours)
179.95
PageMaker 3.0 - MAC (2hours)
179.95
Ventura Publisher ( 2hours)
179.95
Ventura - techniques ( 2hours)
179.95
0 6 A ( 1V( hours)
79.95
MicroSoft Word - MAC 4.0 (2V: hours)
129.95
MicroSott Works ( 11
/ hours)
2
79.95
HyperCard - MAC ( 2hours)
79.95

Order No. 9R2986 $4.65
Super Sale Price on

These video tapes are self-contained training
guides, which demonstrate every command in a
given software package, while showing the computer screen and keyboard SIMULTANEOUSLY.
Save money . . . call today!

MICHAEL HALVERSON & ASSOCIATES
1313 Newburgh, Westland, MI 48185
(3 13) 729-0325 / FAX: ( 313) 729-0238
FOR PRODUCT INFORMATION

1-800-537-1641

MAJOR CREDIT CARDS ACCEPTED

Circle 96 on Reader Service Card

Full-time & Part-time work all over Europe
from a Swiss Alps base while you fine-tune
hardware installations and train operators!
Join ayoung, dynamic team with one foot in the
UK and the other in Switzerland this season,
rrain, team and progress in many business
sk ills. sports and cultural areas.

Provides the higest quality print

3M 3.5" Micro

• PC Hardware Application &
Support Engineers
• FVV II & Ill, Dbase HIplus & IV
Ventura & /or Pagemaker Software support specialists
• Desk Top Publishing,
Graphic Designer/Artists

Diskettes

2.0 MB Diskette ( DSHD)
Supplies Limited Order Now.

$3.40

ea.

Toll

Free:

Michigan:

800-258-0028
800-6 32-2 468

FREE CATALOG
Can plete Line of Ouedity Supplies For Your Com puler

FOREIGN INQUIRIES INVITED
Minimum Order $ 25.00. S& H: $ 2.00/Dozen.
Prices Subject to Change.

1111Eci

Precision Data Products , '
P0

Box 8367 Grand Rapids MI 49518

616 452 34 57 •

FAX

61 6-4 52-491 4

IV
(USUALLY)
II
1

IMAGING CARD

"

QUANTITY ONE PRICES SHOWN or NOV 14, 1988

a.

OUTSIDE OKLAHOMA

NO SALES TAX

DYNAMIC RAM
: Mx9
80 ns$475.00
1Mx9
85 ns 390.00
256Kx9
60 ns 160.00
tuxt 100 ns
33.50
41256
256Kx1
100 ns
12.95
51258 • 2561(01 100 ris
13.50
41256
256Kx1
120 ns
12.25
256Kx1 150 ns
10.75
41256
41264 + 64Kx4 120 ns
17.95
EPROM
27C1000 128Kx8 200 ns $29.50
27C512
64Kx8 200 ns
13.95
27256
32Kx8 150 ns
8.25
27128
16Kx8 250 ns
5.75
STATIC RAM
62256o- to 32Kx8 100 ns $22.95
6264P-12
8Kx8 120 ns
10.80

e

SIMM
SIMM
SIMM
imbit

Tango. Now More Than Ever,
Thaest Value in PCB Design.
lake a look al tile all lie , Tango Series II. Our pup up menu
interface sets anew standard for ease- of- use and productivity. Lay
layer. SMT designs with
out simple prototypes or complex. multi over 100 new features including user- definable tracks, pads, and
grids
For IBNI-PCs and compatibles. Tango PCB Series il. just $ 595.
Tango Route Series II autorouter. just $495. Both include one
ir t updates, free tech support. 30 day money back guarantee
day.

FREE EVAWATION PACKAGE
800-433-7801 619-695-2000

:EEL Technoli

•

MrPet. San

llego. CA 92121

MasterCard VISA or UPS CASH COD

Factory New, Prime Parts Jean
MICROPROCESSORS UNLIMITED, INC

_

mr .600 or guano.. mot

EPROM PROGRAMMER

• Read, program's. comes

Feere

zone. Standard

On.

Circle 177 on Reader Service Card

Z80 or HD64180
14P

•Programs
27M in 8set

i

24.000 S Peona Ave. /
018)287 488
BEGGS. 0k 74421
No minimum Order. Pont, am mad cocas waste, to

Pag CST can imunn...w. t. next merntso

Circle 14 on Reader Service Card

DV- 01
GRAY SCALE
FRAME GRABBER

OPEN 61
2 DAYS, 7so Aral° pm SHIP VIA FED- EX ON SAT.
/
WE EXPORT ONLY TO CANADA, GUAM. PUERTO cocoa VIRGIN ISLANDS
SAT °COVER,'
INCLUDED ON
FED-EX ORDERS
RECEIVED BY
Tr. Sle Ala $6
Ft" P.1 cow l.

¡C80

over 475 devices Mom IS
nilg's

Composite video in/out
256 x240 resolution
Digitize/display at frame speed
256 gray levels in
16 Meg. color palette out
PC/XT/AT compatible
$849.00 Complete with software
VISA/MC

Demo Disk available •

Control Vision NA' •

P.O. Box 596. Pittsburg, KS 66762
(316)231-6647

Circle 67 on Reader Service Card

FREE ,

Turn- key
PC Systems
Handbook

NEW

404,

Save Tino, end Money

271k-

Over 1000 Hard.lo

27513, 271111.

Hardware and &P.m'

687.. 6876k,
28041821n. ek
»phonal mermontnil er heads support 874x and VLSI sent,
Improved deogn now programs over twee as last
.‘otomalnally uses th

THORBURN & ASSOCIATES
PoR 1225, tom LAUSANNE, SWITZERLAND

Circle 271 on Reader Service Card

Circle 212 on Reader Service Card
PR OM PT
IPPIN

Applications are requested for exceptional and
ambitious people, flexible about working hours
and the balance between compensation and the
quality of life.
For more information, first Fax (021 26 10 42)
or mail your brief typed CV with full phone
contact details, passport style photo if possible,
and handwritten cover letter to:

lastml algorithm recommended by the

manufacturer to ensure reliable data storage
,,nnects via R5.232 tr any computer

PC, XT. AT. PS/2, Mae. et.

>M01/1-.M/XMODEM CRC prMocols br ASCII file der ,
•upporls Iniel. M,tit,n la. hex -spare, straight hex and binary files
hecksurns supported • 8baud rates to 38,4151
s5day money -back guarantee • Collates Pi & 32bu data
our support team for last updates • Gold Teske' ZIE W wicket
inewear warranty parts and labor, • Sanie day shipment
loll.tree Wiling.' support
• UV erasers from $34
liousands ol sauslied tok'niers attmt h. the El , I's great value
prey of 1349 minkarans u•er • manual an • -

, t,, ,mpanhle ', Remo onations prtt

iC-80 In-Circuit Emulator
•Can be configured for Z80 or HD64180

15,1

1800 225 7_102

rLJLJLII
BP MICROSYSTEMS

PC Users:

144 Pages
Now

•C source code level debugging with our (
compiler.
•Works with IBM-style PC.

Motor Controls

•64K overlay memory.
•Base price $995.00. $ 1340.00 including one

Laboratory Aulomaleo

probe and symbolic debug software.

Stepping 8 $01V0
Puegedized PCs
Rack Mlg 80286 8 80386
1MHZ AD
Modal Scopes to 200 MHZ
Speed Itt.s Adapters
Wavelorm SynIkes'aers
Dala Loggers

Z-World, 1772 Picasso Ave, Davis, CA 95616

(916) 753-3722
Fax: (916) 753-5141.
In Germany: iSystem 08131/1687

Circle 362 on Reader Service Card

Interest to Technical

RS 2321EEE 488 Networks

, emtwart. updatt. amts. ,

CALL I01153 10K MORI.

fag

Items of Special

Circle 306 on Reader Service Card

PC Bus Expansion Chassis
And Mee More
Call or mete tor • FREE
handbook today!

A How 5, Mischtmu• 111,11
enables you to configure the
BEST products from Me world's
leading PC hardware and
software vendorsinlo risk free
turn- key system solutions Inat
meet your needs.
Toll Free Hotline for application
assistance and convenient one
stop shopping at competitive
prices. 10014 Satisfaction
Guaranteed.
Il

r

203-786-5151It P.EAA,956, Se. m.
.AAm, 0550 Paa F S 1, 51 t 203 786 5023 T.

Circle 70 on Reader Service Card

California Digitalpor
17700 Figueroa Street • Carson, Çalifornia 90248

Color Monitor

NEC/890 PRIIVTRONIX

em

Better

laser Printer

Than

'

e

109S $

Ideal for CAD/CAM and Desk Top publishing zipplications. The Roland
CD/240 color monitor has a resolution of 720 pixels by 400 lines on a 31mm
drat pitch 12 - non-glare screen VGA specifications in teat mode EGA in
graphic mode
Comparable monitor and card packages retail at over $ 1095 California
Digital has made aspecial perch,' 4. 1
,•
ibie to offer the CD 2.in v.0 132
column VGA/EGA graphic .

20"Analog Color

6

1895

—
re

a classroom of sli.
dents itrouod a 12 inch monitor , This 20
inch analog RGB monitor is the ideal
solution High screen resolution 011200
mxels by 950 lines allow extra fine detail
.5/bout the dots looking like golf balls
2,6 colors and VGA compatible
Super value originally sold for over
S2000 Only 350 available

40 Meg. Tape

Back-up

PC Magazine has chosen the NEC-890 best laser printer of the
year. ( Jan. 12. 1988). And its obvious why... the printer is Postscript, Hewlett Packard, and Apple compatible, and comes standard with three megabytes of memory. The 890 accepts data from
parallel, serial and Apple- Talk devices.
NEC has also incorporated 40 built-in fonts along with two paper
trays into this industrial quality laser printer.
Hewlett Packard Laser II, 8 pages per minute
OMS PS/810 2Meg., 35 fonts, Postscript 8 pgs
Apple Laser Whiter II
Texas Instruments 2115 Postscript 15 pgs.
Ouadram Ouadlaser with 5megabytes

Hitachi

$ 1659
3879
1899
5426
2995
.o-

4160 CAD
Printer 149

Witt

he 4160 is abond peur PrmIter 111,11 , r
,m,ales the Versatec model W80. 1200A
and 3200A plotters. This is the ideal heavy duty printer for CAD/CAM applKalions The perfect printer for high speed CAD proofs bar codes schematics or
anywhere that fast graphic output is required

Other Printronlx available: P300....S3795; • P600....S5795.

Texas Instruments
' nja
Proesk 95
wa 0
The ProCalc 95 Scientific features a full alphanumeric keyboard along with a two line do!
matrix LCD display Complet,'
with hard carrying case
Texas Instruments original prie ,
$200 Now miailable from Ca;
°ma Digital for only $85 Print ,
software cartridges avail/hi.

CD-ROM

Faseard

Turn your PC into aFAX Machine!
The FaxCard 200 gives you the capability of
sending and receiving World wide FAX
transmissions Preprogram your computer
to send FAX messages to all your branch
offices at a specific time
Foreground and background reception Manual auto dial and redial • Communication log
look- up • Software compatible with PC
paintbrush. Wordstar. Dr Hallo and any ASCII text editor

Compact disk is a relatively new medium for storage of read-only
digital data. One removable disk is capable of storing over 500
megabyte of data on adisk the same size as an audio CD.
The CDR-3500 will install in aPC in the space of one 5i/a" drive.
Other CD/ROM Products Available: Sony 510 internal $539;
Amdek Laserdrive/1 system $679: Hitachi CDR-1503SUY external with IBM
,
•
,
/
,, nt ,.
,.nd MS cal DOS 0699: Panasonic WORM drive $ 1895

Murata 1200

FAX

e65,
Head Crash, Power Spikes or just poor disk maintenance...
Don't loose data because you didn't back up. The A11/40 is an
inexpensive way to save and restore files in the event that your
data has been distroyed.
This 40 megabyte half height tape back is manufactured by North
Americas largest producer of data retrieval equipment.
No need to purchase aseparate tope controller... the ALL/40
attaches directly to your existing floppy disk controller. Supplied
software allows your computer to back up any time Day or
Night. Come back in the morning and 40 megabytes of irreplac
able data has been stored on one Scotch DC/2000 data cassette.
Back up entire hard disk, modified files only, or by file name. Loss
of data is inevitable but when you are backed up on an ALL/40 its
not acatastrophe.

2400 Saud Modem

The Murata 1200 is a medium duty desktop copier and facsimile machine
Automatic record keeping of transmit and receive reports. CCITT group II and
group III compatible Capable of scanning 13 documents LCD display

Other FAX Equipment available: Canon Faxphone 20 .$ 1259. Panasonic
1200

51159 S'I ,O80 ( flat copier) $895
Brother. Cobra: NEC. Xerox.

Also: Ricoh '

Mehl 11 by 17

PacTel

ée

Plotter $6
.
95 T OZ#

2400 baud wlm torvv,ird tmo , om,rum , ame
Moran MA5
an unbelievable value at only SI 19
Fully compatible with the Hayes command set and CCITT V 22 standards Error
correcting. autobauding and " adaptive equalization allow the MAX/2400 lo
maintain reliable data transmission over marginal phone lines
Manufactured by Maxon Systems, one of the Worlds largest producers of
consumer electronics Orginally priced at $295 While soph'..... to
4, ,no
Digital is offering the MAX/2400 at only 5119

40 Megabyte Nerd Disk Kit
Forty megabyte internal hard
disk drive, controller and cables
all for only $397.

One Two Ten
TEC501 1/2 height sgl.side
TANDON 101/4 full ht. 96 TPI.
FUJITSU 5,/o" half height
MITSUBISHI new 501 half ht.
MITSUBISHI 504A AT comp.
TEAC FD55BV half height

49
99
65
119
149

39
89
63
109
139

89
119

85
109

TEAC FD55FV 96 TPI, half ht.
TEAC FD55GF for IBM AT
109
PANASONIC 455 Half Height 109
PANASONIC 475 1.2 Meg./96 119
Switching power supply
Dual enclosure for 51
/ "drives
2

105
99
115

35
79
57
105
135
79
105
99
89
109
49
59

31
2 " DISK DRIVES
/
SONY MP- 53W 720K/Byte
SONY MP- 73W, 2 Meg.
TEAC 35FN 720 K/Byte
TEAC 35HN/30, 2 Meg.
51
/ " form factor kit
2

129
159
129
159

125 119
149 call
119 115
149 145
20

8" DISK DRIVES
GUME 842 double sided
189
OUME 841 single sided
119

179
109

SHUGART 851R dbl. sided
REMEX RFD4000 dbl. sided

319
189

309 299
179 165

OLIVETTI 851

189

179

nimm
MICROCOMPUTER
MARKETING COUNCIL
OMER MURITIRS ASSOCIATION

175
99

165

‘\

The Hitachi 672/XD is afour color 11 by 17 ( B size) plotter with
superior accuracy and repeatability I3rnm) The 672 accepts
HPGL 7475 commands and is both Centronics parallel and
RS232C compatible
The 672 plots at afast eight inches per second in axial direction
and eleven inches at an angle of 45 degrees The plotter also
features aself contained digitizing function that allows data to be
entered into your computer from printed graphs and blue prints
Four different color pens are supplied with the plotter but awide
variety of technical pens are available

Heath 1
1
/
89
Computer

179

Hard to believe but we found astash of brand new Zenith/Heath
Model H/89 computers These computers feature the Zilog Z-80
CPU and operate under CP/M The unit incorporates a 12 inch
green screen, three serial pons and one 51
4
/
disk drive
Zenith's original price was $ 1895 We have 350 units available for
sale, while supplies last we are offering Me H/89 at only 5179
Word processing and communication software included

The kit includes the a 40 millisecond Miniscribe 3650 drive
and a half slot Western Digital
controller.

Five Inch Winchester Disk Drives
Price does not include controller.

each

SEAGATE 225 20 Meg. 1
2 Ht. 239
/
SEAGATE 238 30 Meg. RLL
259
SEAGATE 251/1 51 M. 28mS. 459
SEAGATE 4096 96 M. 35mS. 659
MINISCRIBE 8425 25 M 65ms239
MINISCRIBE 3650 50M 61 ms. 419
MINISCRIBE 6085 90 meg.
795
MINISCRIBE 3053 25 ms. 1
/ M.459
2
FUJITSU 2242 M M. 35mS. 1299
FUJITSU 2243 86 M. 35mS, 1695
RODIME RO 204E 53 Meg.
895
MAXTOR XT1140 140 Meg. 1595
MAXTOR XT2190 192 Meg. 1919
TOSHIBA MK56 70 M. 30mS.1289
CONTROL DATA WREN " V"
call

Iwo
229
249
445
639
227
399
779
439
1229
1619
859
1550
1875
1229

Every year since 1973, customers from virtually every nation in the free
World have chosen California Digital for their data processing requirements.

8:00 AM to 5:00 PM
Pacific Time

If its computer, California Digital has It... complete minisystem or just one
microchip. California Digital offers over 10,000 unique computer products.
Regardless of how specialized your data processing requirements...
California Digital is your one stop shopping solution.

• Winchester Controllers for IBM/PC •
XEBEC 1220 with floppy controller
DTC 5150CX
OMTI 5527 RLL controller
ADAPTEC 2070 RLL controller
ADAPTEC 2372A 1/1 interleaf
WESTERN DIGITAL WO/1002WX2
WESTERN DIGITAL 1003WAH or WA2
WESTERN DIGITAL 1007/WA2 ESDI

159
119
99
99
159
89
139
239

• SCSI/SASI Winchester Controllers •
XEBEC 1410A 5i/a" foot print
WESTERN DIGITAL 1002-05E 51
4 "
/
WTI 20L

239
229
89

• Winchester Accessories •
Dual floppy enc. and powersupply
Winchester enclosure and supply
Switching power supply - — —

59
139
49

TECHNICAL & CALIFORNIA

(213) 217-0500
TOLL FREE ORDER LINE

(800) 421-5041
Telefax • (213) 217-1951

JANUARY 1989 • BYTE

425

TRANSLATE BASIC
TO PASCAL
P-ttal

DYNAMIC RAMS

9-TRACK MAG. TAPE SUBSYSTEM'
FOR THE IBM PC/XT/AT AND...

SIMM

P-TRAL,

Woodchuck
Industries'
program for IBM

*ea

PC and MS-DOS
compatibles

•PROCESSORS

etitettleeta mlualula
translates
Microsoft BASIC
source code to Turbo Pascal source.

80387.20 20-16
80387-16 160,4
80287-10 1Orn1,7
80287-8
8rnHz

/11fart/i1c)3c),/,
Ot
ccl archnelslorage
cth Systems otters a9- track. IBM lorrnal-compahble
01490016 tape subsystem tor the IBM PC. featuring

tutorial $ 179.00

• AI» tor AT&T, DEC, VAX.
VINE, S-100, 65-232.
IEEE OS.
* loemotly 10E0

WOODCHUCK INDUSTRIES, INC.
1
v(S1

for IBM PC, XT : AT and compatibles
»
A .,»
•R3Kor. input

32K lails pee
ucetel
rate I
CI 91516
1.0111
Vole•
d
send- PC

VLSI

15.00
850

270MA
2090

20Ons
25010

•8.11141.8
43256
4364

82406
0 1000
950
550
495
5.25

25010
25ons $
25015
8
00015
8

8 036
8
150

1200
0 1995
, 5010 $ 1380

CALL FOR cure., PRICES

VOLUME DISCOURT3

=um
.
cadent° 00 Stem
' )33 fatarcep 113
' GrounrierVerre
ALL MERCNANIRSE RI WC% OuNIMITEED Vrtle PROMP7 DELNERY,

Circle 134 on Reader Service Card

IEEE-Z

Easiest IEEE 488(GPIB/HPIB)

Rep.

e

12.75

* One@
0,1/10

201010

(13101292-88139 • (800) 882-8181

tnatswort) GA3131 ,
1811,1 ,06 -moo
two 910-493.2071

Circle 17 on Reader Service Card

DIGITAL VOICE CARD ( DVC)

$130.00
97.1:0

let1M3

25Cna

15358 Valley Blvd City of Inclustry,CA 91746 Tel 818 369 2688
OMEN IOU trIFF illonin 85 PST)

AKSysterns

arrnIreome ,

tecee mot ner tot ontrernaler,

1/ SlREEI
(212)206 6490 / 914-05/6

Circle 301 on Reader Service Card

&NV
5211142

V-30

27C101
27C512
27)512
27=6
27256
271005

I.C. EXPRESS

• Softwaro for PC-DOS, US- DOS, XENIX.

details.
,•,

tOneiz

8087-2
8087
0.20
0.20

• IBM 000196816003200 and SOO col.

P-Tral is also available for the
Apple II series. Write or call for more

Pt. s,xr
.8P

5445.00

535000
$252.00
$218.00
8190.00

8087.1

Comes with full documentation and

$CALL
$36.00
$39.00
$14.75
$12.25
$10.15
$12.25

80/100

1MBIT 100ns
514256100ns
41464 150ns
41256 120ns
If 41256 15Ons
51258 loons
4164
15Ons

Rotteetot

Interfaces for your PC, PS/2,
Macintosh, HP and more!

'L.Tr A VOICE CARD TODAY
AND LET YOUR PC DO THE
I11.KIN(T.
INC cones "'melee anti
•cr uthwarr and demons...aeon
'cram. on C. BASIC. PASCAL
.1 ',BASE It os 'ample lo program
rends lor use A helium VLSI
c.e prowess°, handles the chore td
.-/ina ant modulation il
mulet mat o 8K sample.
- ‘ccond. al till. At13. 11A Roe,
.ore amferred between pm.
.
,or and memory though tale>
1SMA shame'. Ile reconlorg
IMules1 are done concurreml,
user prosnoons and * eh
od CPO ostrhead il does not
/2 (' PU lure 6/11116 pnwe•mng
. tone Oa The DVC ean concusts record and pl.ntack sax
to CPO moat, on. 20M

APPLICATIONS
•Saks. «rube prmonuran
•MK. 3•10611616 rnanagment on •
lacton0 <dace, •nitl hap.
•Cdnputerlaed »curdy and
monnonng stew"
•Mete alarm ano reamed la
eta tacos.«
•SP». .nabos and se..
statues
•Vooce maul on • Soppy or through
• modern
•Marco paean and anvia
•Sound-ell. in McRae and
earnulabon
•VOCe Output br intitletnal
corenveromrsion
OVC
pew Laos Cant tor
PC/XTI/01
1196.00
▪
(
Marophore for OVC) MOO
SPX ( Sprwœr
OVC)
111.00
VP@
None in • Box. up e 32
warner) $00 .00
VPS.I (ap 2 64 monde)

•Controllers
•Converters
•Extenders
•Buffers
•Boards

Technical Guide
(216) 439-4091

ive Roma
Marrore
O 01*11V US Mere call

1400-263-7487
Computer Age lid.
Tel: 14161 1151-0170
Fa. . 416i 554-0, ":

Circle 59 on Reader Service Card

Call or send
for your FREE

Please see our ad
on page 388.

Rum

Release 2.0
Available
Now

6805/6305 SINGLE CHIP
MICROCOMPUTER
DEVELOPMENT SYSTEMS

Route 3, Box 8C, Barton, VT 05822
(802) 525-3458
FAX ( 802) 525-3451

Circle 101 on Reader Service Card

Circle 140 on Reader Service Card

DIGITAL OSCILLOSCOPE

System 1800
Basic System 8899
11660E is US,
with qua11Iy)

ADO 1 card & DIG)OSC-8 Sol1wern
Analog input
8 bit resolute:NI
use as a storage xope
save waveform to disk
HEMS converser
High input impedance
0-5V range
O TTL inputs
or IBM PC and corm/Hales

DAS 12

THE ENGINEERS COLLABORATIVE

25971 Cannon Road • Cleveland, Ohio 44148
Telex 6502820864 • Fax (216) 439-4093

SYSTEM $ 99

-

DAS8F

M

imeemtmi

Arhe

1

Rem-

8199

function generator wolreguency counter
•Sine. Triangle. Square Wave
• Freg 02 ho to 200Kh71.
•software controlled frog, ampl, reset. signal selechon
'use as sweep generator, clock source

AO boards have • user manual, demo software moth source
,ode in Pascal. BASIC. C and a one year warranty

JB COMPU-TRONIX

.0,11 Sri 1.6 SY) • tmmitoot6 ), 32 to mt, lc - 16/6 . Mon I
SM. ye)
. Se Ma. Sn • Faecit KA cad • le [
Me. 0).• 1lImmi 110,1 I
re ,
Si.. se lea, Sn • Earle tGe cal • eft tnéanan 11660 i3Imm1 tion ,
6 11 )
Sewn 160) VW/ KR 0. SOY eel* eau Reim
Salem 1,00 171•13 Ns sea IneRNISILawe Rem
enSy...Hem 3f6 Owe tnws Pa am mum
sewn MO 26$7,7.310 0 «or 1nto) ell am hewn
son

Uwe. Pro 016116110 IMF
1* FTC lee kwe 51211

3816 N Wadsworth Blvd
Wheat Ridge, CO 80033

(303) 425-9586

: e
'iL0 ')
c
'
•
•
'
t,..:iral::e«1
''
.?:: .

mt• , tear eenamt

sawe d Nola Pame ROM
• 2t6 worm
Wee eff itentatn) Ills

Ono um,

625
103
1003

*MR 60011 10 Ws 2566
Snam «OW '
eft Ma
New Pewee . Rut 6 el
. Money rStayal

Schwab Computer Center
'The been• leer Eros Care Mtll
MO El Came Reek Sr« Ore CA 65051
)106-241.1210
Fall •01-2•11127,
1.1-f 10, Se R-•
Pri,
cm champ, mr/therel

Call for FREE CATALOG. accept MCNISA orders

Circle 143 on Reader Service Card

Circle 241 on Reader Service Card

LOW•LOW.LOW
[ha sLearsieersjeltiPrinter

IhnPA

ISM
SUS
tub

Scanjet Scanner
+ interface kit

1114 comma
--

• cm1 ;

l:t: '
,: ',: '1
'
:1'.
'
1
.
:::1'417\11

$199

•high speed FISLIS conversant 8.1.1 dala acquIsdan system
'8 le-Z. SE input channels. GAIN of 1. 10. 100 0-5V Full
Scale

FG-CTR
• 'ewe., controlled

MIMI

/

TTL 00. logger sampling or control external devices
ophon evadable 12 bit analog output. add 5100

• tc•t*devin... ,

' • Cede». Fenn
MI160 ccet
•KC au 13 am*,
•bitO RORY 606
eMari, Wm,
ir•1 MEGI•KO an
F
wronr)

$299

12 but Data Acquisition Syetern
'GAIN o, 1 10 100
8 he-7. SE input channels
Full Scale •/- 10V, 5V. SOOrnti SOrnV ' 2SuS conversion
Sample/Hold for Precisan readings
software lo simulate B charnel DVM, data logger. plot data

Each of three products allows the IBM PS2/PC/XT/AT
to be used as acomplete development system for the
Motorola 6805 series single chip microcomputers.
MCPM-1 supports the MC68705 family, MCPM-2 supports the MC1468105 family and MCPM-3 supports the
MC68HCO5 family. Each system is $495 and includes
a programming circuit board with driver, cross
assembler and Simulator/Debugger software. A system
IS also available for the HITACHI 63705 ZTAT micro.

EVEREX-

r

$1650
$1285
AceR
other

,
cer &

XT/AT Compatibles & 386 Computers
CALL for LOW PRICES
Gov't, Corporate, Schools, Dealers,
& Export INQUIRIES WELCOME.

5URI:Ili inc.
44862 Osgood Road, FREMONT, CA 94539
PH: (415)651-5101
FAX: (415)651-5241
1-600-5434001
VISA, Master Card accepted. wise

Circle 257 on Reader Service Card

JDR Microdevices
10 years of commitment to you!
As we celebrate our 10th year in business, we'd like
to give aspecial thanks to all our loyal customers!
Our business is built upon your trust and confidence
in us, things we take very seriously.
To those of you who have never ordered from us, here
are 10 reasons to give us atry:
1. 30 day money back guarantee on every item*

You can buy with confidence from JDR because you can
return any purchase within 30 days for acomplete refund.

"We wish to thank you and your staff for
the great service you extended to our
department with our orders. We really
appreicate it when acompay expedites our

2. One year limited warranty on every item

order in such atimely manner, with quality

We warranty all our products to be free of defects in materials
or workmanship for one year from date of purchase.
3. Toilfree ordering: call 800 538 5000

Monday -Friday 7AM -5PM, Saturday 10 AM 3 PM ( PST).
4. Tollfree customer service

We're here to help--just give us acall.

merchandise and competitive prices."
—Sally A. Callaway, Kalispell, MT

"We really appreciate
JDR Microdevices, a vendor
which provides products and
service that can be relied upon
for excellence"
--Diane M.

DuBois,

San

Jose

CA

5. Toilfree, top notch technical support

Our 24- person support staff provides technical
help before or after you make your purchase!
U. Extensive product testing

Every new product is put through extensive testing
in our own labs before we add it to our selection.
7. Wholesale prices on volume orders

Just ask for our Wholesale Department.
El. Fast shipping

Most orders are processed and shipped within 48 hours.
Need it tomorrow? Ask about our Overnight rates.
9. Shareware by Button ware

Complimentary software with every purchase over $ 100.
10. Electronic EMS: (408) 374 2171

For 24- hr. ordering, technical support, tips and more!

"I have your MCT-XTMB and
MCT-FIX and was very pleased
to find the instructions were the
best by far for any circuit board I
have seen. A compliment should
be in order."
—C.C., Marstons Mills, MA

"THANKS! The response to my letter
about the problem Iwas having was
GREAT! Robert called me and assured
me that he was going to find asolution.
HE DID! Please give him my thanks
for his help."
—Clyde Hussey, Sylva, NC

" found lOR's tech support to be responsive,
helpful and honest—appreciably more so than
other companies Ihave dealt with.
Iwould certainly use JDR for other purchases
and will recommend the company to associates
with confidence."
—N.G., Melville, NY

*A full copy of our terms is available upon receipt.
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MICROCOMPUTER
MARKETING COUNCIL
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JDR Microdevices®
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l
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l

i

• 30 DAY MONEY BACK GUARANTEE • 1YEAR WARRANTY ON ALL PRODUCTS • TOLL- FREE TECHNICAL SUPPORT
ell

•COMPLETE CUSTOMER SATISFACTION • SUPERIOR SERVICE • FRIENDLY. KNOWLEDGEABLE SALES STAFF
-Mr

PART

SIZE

SPEED

2112
25644
2114
1024:4
21141-2
102444
TC5516
204848
TMM2016-200
204848
TAIM2016-150
204848
TMM2016-100
204848
HM6116-4
2048:8
HM6116-3
204848
HM6I16-2
204848
HM6116LP-4
204848
HM61 161P-3
204848
H1461161P-2
2048:8
HM626410.15
819248
HM62641P-1 2
819248
HM432561P-15 3276848
HM43256LP.12 3276848
HI443256LP-10 3276848
a

PRICE

4513ns
299
450141 . 99
20001
1.49
250,1,
3.95
200111
3.25
15Ons
3.29
10Ons
4.29
20Ons
4.95
15Ons
5.95
120,11
6.45
20Ons
5.95
150ns
6.45
120,11
695
15001
9.95
12Ons
10.95
15001
12.95
120ns
14.95
10Ons
19.95

CALL TO CONFIRM CURRENT PRICES

PART

SIZE

4116-200
4116.150
NIX4332
4164.150
4164-120
4164-100
7MS4164
TP454416
41128-150
T4454464-15
TIAS4464-12
41256-150
41256-120
41256-100
41256-80
HM51258-100
1MB- 120
1MB- 100
a

I

SPEED

1638441
16384:1
3276841
6553641
6553641
6553641
6553641
1638444
13107241
6553644
6553644
26214441
26214441
26214441
26214441
26214441
104857641
104857641

PART

PRICE

20001 .89
15Ons
99
200n1
6.95
15Ons
2.89
120ns
3.19
100ns
3.95
15Ons
2.89
15004
8.95
15Ons
595
150n1
10.95
1213ns
11.95
150ns
12.45
12Ons
1295
10Ons
1345
8Ons
13.95
10Ons
1395
12Ons
3495
10Ons
37 95

SIZE

SPEED

2708
102448
2716
204848
2716-1
204848
2732
409648
2732A
409648
27C64
819248
2764
819248
2764-250
819248
2764-200
819248
MCM68766
819248
27128
1638448
271284-200 16384:8
27C256
3276848
27256
3276848
27256-200
3276848
27512
6553648
27C512
6553648
27CI01.20 131072%8

45Ons
45Ons
35Ons
450ns
250nS
250ns
45001
25Ons
200n1
35Ons
25Ons
20001
25Ons
25Ons
20Ons
25001
250n8
20Ons

25V
25V
25V
25V
21V
I2.5V
12.5V
12.5V
12.5V
21V
I2.5V
12.5V
12.5V
12.5V
12.5V
12.5V
I2.5V
12.5V

CALL TO CONFIRM CURRENT

NIGH TECH
SPOTLIGHT

5500
6502
6502A
6502B
65CO2
6520
6522
6522A
6526
6532
65454
6551
65514
'CMOS

2.25
2.69
4.25
7.95
1.65
2.95
5.95
1395
5.95
3.95
295
6.95

5E100
6800
6802
6803
6809
681309
6809E
68B09E
6810
6820
6821
68621
6840
6845
68845
6847
6850
68E150
6883
68000

[

195
2.95
3.95
2.95
5.99
295
5.49
1.95
2.95
1.25
1.85
395
2.75
4.95
4.75
195
1.75
22.95
9.95

8000
8031
8035
8039
80524H
BASIC
8080
8085
80854-2
8086
8088
8088-1
8088-2
8155
8156

3.95
1.49
1.95
34.95
2.49
1.95
3.75
6.49
5.99
12.95
7.95
2.49
2.95

8155-2
8741
8742
8748
8749
8755
80286
80286-8

3.95
995
29.95
7.95
9.95
14.95
79.95
249.95

8200
8205
8212
8216
8224
8228
8237
8237.5
8238
8243
8250
8251
8251A
8253

3.29
1.49
1.49
2.25
2.25
3.95
4.75
4.49
1.95
6.95
1.29
1.69
1.59

13200
8253-5
8254
8255
8255-5
8256
8259
8259-5
8272
8274
8275
8279
8279.5
8282
8283

1.95
2.79
1.49
1.59
1595
1.95
2.29
4.39
4.95
1695
249
2.95
3.95
395

8284
8286
8287
8288

PART NO.
4125648B-15
4125648B-12
4125648E140
4210048B-10
4210049B-10
4210049B-80

. 69
1.09
1.95
. 59
. 99
1.49
. 34
1.25
1.75
. 59
. 89
3.49
1.75
. 69
1.49
1.25
349
. 34
3.95
1.19
1.79
1.75
4.49
. 59
2.19
. 59
. 99
. 99
. 59

1M380 . 89
164383
1.95
LM386 . 89
1.14393 . 45
LM394H
5.95
LM399H
5.95
11494
4.20
TL497
3.25
NE555 . 29
NE556 . 49
NE558 . 79
NE564
1.95
1M565 . 95
1M566
1.49
154567 . 79
NE570
295
NE590
2.50
NE592 . 98
11:1723 . 49
LM733
see
LM74I . 29
LM747 . 69
MCI330
1.69
MC1350
1.19
LM1458 . 35
LM1488 . 49
LMI489 . 49
041496
95
ULN2003
79

PRICE
8990
99.00
129.00
429.00
529.00
599.00

7812K
7905K
7912K
78105
78112
79105
79112
1M323K
LM338K

1 . 391
199
1.49
. 49
. 49
. 69
1.49
3.49
4.49

MISCELLANEOUS
ADC0804
ADC0809
DAC0800
DAC0808
DACI022
MC140818
8128
8797
DP8304

299
3.85
3.29
1.95
5.95
1.95
1.29
. 59
2.29

9334
9368
9602
ULN2003
MAX232
MC3470
MC3481
A95.3600
PRO

di

PALS

VOLTAGE
REGULATORS

Z-80

0,12206
0,12211
1612917
CA3046
CA3146
MC3373
MC3470
MC3480
MC3487
1M3900
LM3909
043911
1143914
1543915
MC4024
MC4044
RC4I36
RC4558
1M1360
75107
75108
75110
75150
75154
75188
75189
75451
75452
75477

SPEED
15ONS
120N5
10ONS
10ONS
10ONS
BONS

D HIGH SPEED ADDRESS CALCULATION IN HARDWARE
B PIN COMPATIBLE WITH 4088
1/ SUPERSET OF 8088 INSTRUCTION SET
O LOW POWER CMOS
V20'
5MHz
895
V20'
8MHz 10.95
V20'
10 MH: 12.95
V30
8MHz 13 95

280- CPU
1.25
Z804- CPU
1.29
28013.CPU
2.75
2804.C7C
1.69
280B-CTC
4.25
2804.DART 5.95
2806- DART 6.95
2804- DMA 5.95
01304.P10
1.89
280B- P10
4.25
2804-S109 5.95
2808.510 .0 12.95
2804.510 1 5.95
2804-510 2 595
280B-510 212.95
Z8671BASIC 995

175
295
99
. 79
7.95
1.95
2.95
11.95

1618
16918
16,16
1694

295
295
295
2.95

LJARTS
AIS- 1013
413-1015
1,11602
2651
IM6402
IM6403
INS8250
N516450

3.95
495
3.95
4.95
395
9.95
695
10.95

INTERSIL
ICL7107
ICL7660
ICL8038
ICM72074
ICM7208

10.95
1.99
3.85
595
15.95

3.95
2.95
1.95
. 89
1.29
1.29
1.95
8.95
2.95
. 49
. 98
2.25
199
1.89
3.49
3.99
1.25
. 69
1.49
1.49
1.49
1.95
1.95
195
1.25
1.25
. 39
. 39
129

74HC161
74HC164
74HC175

. 21
. 25
. 25
. 35
. 35
. 35
. 45
. 45
109
. 55
95
65
59

5
YEAR
WARRANTY

74HC244
74HC245
74HCZ73
74HC367
74HC373
74HC390
74HC374
74HC4940
74HCTOO
74HC704

. 85
. 85
. 69
. 69
. 69
. 79
. 69
. 89
. 25
. 27

74HCTO8 . 25
74HC732 . 27
74HCT74 . 45

74HCT138
74HC1139
74HC1157
74HC1161
74HCT240
74HCT244
74HCT245
74HC7273
74HC1373
74HC7374

. 35
. 55
. 59
. 79
. 89
. 89
. 99
. 99
. 99
. 99

7414C7393
99
74HCT4040
99
74HC'19...d

STANDARD CMOS LOGIC

74LSOO TTL LOGIC
741500 . 16
741501
18
741502
17
741503
18
741504
16
741505 . 18
741508
18
741509
18
741510
16
741511 . 22
741512
22
741513
26
741514
39
741515 . 26
741520 . 17
741521 . 22
741522 . 22
741527 . 23
74L528
26
741_530
17
74LS32
18
741533 . 28
741537 . 26
741538 . 26
741_542
39
741547
75
741548
85
741551
17
741573 . 29
741574 . 24
741575
29
741576 . 29
741583 . 49
741585 . 49
741586
22
741590
39
741592
49
741593
39
741595
49
7415107
34
, 7415109
36

7415112
29
7415122
45
7415123 . 49
7415124
275
7415125
39
7415126 . 39
7415132
39
7415133 . 49
7415136
39
7415138 . 39
7415139 . 39
7415145 . 99
7415147
99
7415148
99
7415151 . 39
7415153
39
7415154
I49
7415155 . 59
7415156
49
7415157 . 35
7415158
29
7415160
29
7415161 . 39
7415162 . 49
7415163 . 39
7415164
49
7415165 . 65
7415166 . 95
7415169 . 95
7415173
49
7415174 . 39
7415175 . 39
7415191
49
7415192 . 69
7415193
69
7415194
69
7415195 . 69
7415196 . 59
7415197 . 59
7415221
59
7415240
69

7415241 . 69
7415242 . 69
7415243
69
7415244
69
7415245
79
7415251
49
7415253 . 49
7415257
39
7415258
49
7415259
1.29
7415260
49
7415266 . 39
7415273
79
7415279 . 39
7415280
1.98
7415283 . 59
7415290
99
7415293
89
7415299
149
7415322
3.95
7415323
2.49
7415365
39
7415367
39
7415368
39
7415373 . 79
7415374 . 79
7415375
95
7415377 . 79
7415390
1.19
7415393
79
7415541
1.49
7415624
195
7415640 . 99
7415645 . 99
7415670 . 89
74LS682
3.20
7415688
2.40
7415783
22.95
25152521
2.80
261531
1.95
261532
1.95

7400 SERIES LOGIC

HIGH SPEED CMOS LOGIC
74HCOO
74HCO4
74HCO8
74HC14
74HC32
74HC74
74HC138
74HC139
74HC154
74HC157

99.95
15995
22995
17995
249.95
309.95
49995
799.95
999.95

TOLL- FREE TECHNICAL SUPPORT

V-20 SERIES

LINEAR COMPONENTS
71071
TL072
11074
TL081
T1082
71084
LM301
LM309K
154310
1M311
LM311H
LM311K
LM312H
LM3171
1M318
144319
LM323K
1M324
154331
1M334
L14335
154336
LM338K
1M339
LF347
LF353
LF356
LF357
1M358

ORGANIZATION
256K X 8- BIT
256K X H- BIT
256K X8- BIT
1MB X8- BIT
1MB X 9- BIT
1MB X9- BIT

78057 . 49
78087
49
78121 . 49
78157
49
79051
59
79087
59
79121 . 59
79151 . 59
7805K
159

5MHz
8MHz
10 MHz
6MHz
8MHz
10 MHz
16 MHz
20 MHz
25 MHz

30 DAY MONEY-BACK GUARANTEE

SPEED UP YOUR PC BY 10 TO 40%!

2.25
3.95
395
4.95

4.95
3.49
3.95
3.95
3.95
4.95
3.49
3.69
4.25
15.95
4.95
995
7.95
595
7.95
1195
12.95
34.95

PRICES •

SIMMS SINGLE IN-LINE MEMORY MIMILILES

MICROPROCESSORS

8087
8087-2
8087-1
80287
80287-8
80287.10
80387.16
80387-20
80387-25

Vpp PRICE

INCLUDE S MANUAL & SOF TWARE GUIDE
•

CALL TO CONFIRM CURRENT PRICES •

CALL OUR WHOLESALE DEPT.
FOR VOLUME MATTES

CO-PROCESSORS

EPROMS

DYNAMIC RAMS

STATIC RAMS

4001
4011
4013
4017
4015
4016

. 19
. 19
. 35
. 29
. 29
.49

4028
4040
4042
4044
4046
4047

. 65

4069

.59
99
.69
. 69

4081
4070
4093
14411
14433

.19
.291
.22
49
9.95
14.95

4018
4020
4021
4023
4024
4025
4027

99
. 59
99
. 25
. 49
. 25
. 39

4049
4050
4051
4052
4053
4060
4066

.
29
. 29
69
. 69
. 69
. 69
. 29

14497
4503
4511
4518
4528
4538
4702

695
49
99
. 85
. 79
. 95
995

7400

7400
.19
7402
.19
7404
19
7406
.
29
7407
.
29
7408
24
7410
.19
7411 . 25
7414 . 49
7416
.
23
7417 . 25
7420
.19
7430 . 19
7432 . 29
7438 . 29
7442 . 49
7445
99
7447
89
7473 . 34
7474 . 33
7475 . 45
7476 . 35
7483
90
7485
3 9
7586 . 39
7489
2.15
7490
.
99
7493 . 35

74121
74123
74125
74150
74151
74153
74154
74157
74159
74161
74164
74166
74175
74367

. 29
. 49
. 45
1.35
. 55
. 55
1.49
. 55
1.65
. 69
. 85
1.00
. 89
. 65

7,11F/7,85

74F00
74F02
74F04
74F08
74F10
74932
74F64
74974
74F86
74F138
749139
749253
749157

35
. 35
. 35
15
. 35
. 35
. 55
. 39
. 55
. 79
. 79
99
S9

749240
74500
74502
74504
74508
74510
74532
74574
74586
745112
745124
745138
745153
745157
745158
745163
745175
745195
745240
745241
745244
745280
745287
745288
745299
745373
745374
745471
745571

1.29
29
. 29
29
. 35
29
35
49
35
50
275
79
79
79
95
129
79
1.49
149
149
149
1.95
169
169
295
169
199
4.95
2.95

A

JOR MICRODEVICES AND THE -108 MICRODEVICES LOGO ARE REGISTERED TRADEMARKS OF JEIR MICRODEVICES 8M AT, PS/7 ARE TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES.
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CRYSTALS
32.768 KHz
1.0 MHz
1.8432
2.0
2.4576
3.579545
4.0
5.0
5.0688
6.0
6.144
8.0
10.0
10.738635
12.0
14.31818
16.0
18.0
18.432
20.0
22.1184

DISCRETE

. 95
2.95
2.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95

1N751 . 49
IN5402 . 25
IN4004
10/1.00
IN4148
25/1.00
KBP02 . 55
PN2222
10
2N2222
10
2N2907 . 25
2N3055 . 79
2N3904
10
2N3906
10
2N4401
25

1.0of
6.8
10
22
1.0i.it
2.2
4.7
10

5.95
5.95
5.95
5.95
5.95
4.95
4.95
4.95
4.95
4.95
4.95
4.95
4.95
1.95
1.95
4.95
4.95
4.95
4.95

•
▪
▪

ADJUSTABLE HEAT SETTING
TIP TEMPERATURE READOUT
REPLACEMENT TIPS
AVAILABLE $2.95
168-2C

.12
.42
.45
.99
.45
.19
.39
.69

lOpf
22
33
47
100
220
.00141
.005
.01
.05
.1
.1

50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
12V
50V

. 05
. 05
. 05
. 05
. 05
. 05
. 05
. 05
. 07
. 07
. 10
. 12

.01.
.01.
.1xx
1.

9.95
495
9.95
16.95
8.95
495

FULL1 YEAR
WARRANTY ON
EVERY PRODUCT!

RADIAL
50V .14
114
4.7
50V .11
10
50V .11
47
35V .13
100
16V .15
100
50V .23
220
35V .20
470
25V .30
16V .70
2200
4700
25V 1.45
AXIAL
1of
10
10
22
47
100
470
1000
2200
4700

50V
16V
50V
16V
50V
35V
50V
16V
16V
16V

. 14
. 14
. 16
. 11
. 19
. 19
. 29
. 29
. 70
1.25

MM58174
MSM5832

DESCRIPTION

9.95
2.95

ORDER BY
10
82
85

IDH.S
IDH.SR

RIGHT ANGLE SOLDER HEADER
WIREWRAP HEADER
RIGHT ANGLE WIREWRAP HEADER
RIBBON HEADER SOCKET
RIBBON HEADER
10 PLASTIC RIBBON CABLE

PS- 1554

4.95
9.95
9.95
12.95
12.95
19.95
19 95

2797
29.95
8272
4.39
UP0765
4.39
I/18876 1
12
2.
.9 5
5
MB88779
1691
6.95
2143
6.95

"SNAPABLE"
HEADERS

1x40
1x40
2x40
2x40

STRAIGHT LEAD
RIGHT ANGLE LEAD
2STRAIGHT LEADS
2RIGHT AMGLE LEADS

1.86 2.98 : 3.81 • 4.50 :5.28 :6.63
2.05 3.28 *4.22 445 . 4.80 : 7.30 :

IDS,,.63

:

. 89 • . 95 : 1.29

: 1.49

: 1.69

ORDER BY

9

RIGHT ANGLE
PC SOLDER
WIREWRAP

MALE

,

FEMALE
MALE

IDO RIBBON CABLE

1.35

DB.PWW

1.69, 2.56 -- . 3.89 , 5.60 . -2.76 54.27

- -.

. 6.84 .9.95 . --

1.391.99

. --

, 2.25 .4.25 . --

_

SPECTRONICS CORPORATION

*39.95

• SHIRT POCKT SIZE. D ERASES
MOST EPROMS EPLCS IN 3 MINUTES
• ALL SIZES UP TO 4AT A TIME
DATARASE II

A 15 PIN RIGHT ANGLE MALE PC

SOLDERTAIL SOCKETS •

xxST

WIREWRAP SOCKETS
ZIF SOCKETS

xxWW
ZIF.

TOOLED SOCKETS

AUGAT.ST

TOOLED WW SOCKETS

AUGAT.WW

14

S
16CONTACT
18
20

22

24

28

40

: . 89

1.09

1.29

1.39

:1.49

2.10

2.40

: 2.50

2.90

3.15

:
3.705.40

COMPONENT CARRIERS : ICC.
. 49 * . 59 : . 69 . 49 . 99 • . 99 • . 99
DIP PLUGS ( IDC)
IDPxx
. 95 . 49 . 59 1.29 1.49 -- . 85
FOR ORDERING INSTRUCTIONS SEE D SUBMINIATURE CONNECTORS ABOVE

:1.09 :1A9

1.30

.1.80

.1.692.49 :

1.49 1.59

JDR MICRODEVICES 110 KNOWLES DRIVE LOS GATOS. CA 95030
LOCAL ( 408) 866-6200 FAX ( 408) 378-8927 TELEX 171-110
RETAIL STORE
MEMBER

1256 SOUTH BASCOM AVE. SAN JOSE CA

HOURS: MON.-FRI. 9-7, SAT 9-5. SUN 12-4 ( 408) 947-8881

r

1

11

SHORTING
BLOCKS
5100.00

:. . 59 • 99 :
•. 69 . 99 1.09 1.39 : 1.49 :1.69 1.99
- 4.95 4.95 5.95 -- • 5.95 6.959.95
. 62 . 79

MALE- FEMALE
NULL MODEM
JUMPER BOX
MINITESTER

7.95
8.95
8.95
14.95

RS-232
BREAKOUT BOX
FOR TROUBLESHOOTING
SERIAL COMMUNICATIONS

GENDER- BO 34.95

IC SOCKETS/flip CONNECTORS
8

12.95
19.95
24.95
34.S5

OPEN/CLOSE
INDIVIDUAL CIRCUITS
a 20 JUMPERS CROSSCONNECT ANY TWO CIRCUITS
so 10 LEDS SHOW
CIRCUIT ACTIVITY

MOUNTING HARDWARE 59t

ORDER BY

DRUM

GENDER MF
GENDER- NM
GENDER-JB
GENDER- MT

EPROM ERASERS

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS le4 THE POSITION MARKED

DESCRIPTION

PTS
PTS
PTS
PTS

GENDER CHANGERS

DATARASE II

: IDB.S
1.45 295 -2.35 4.49 -: MHOOD.
.--- -1.05 . 1.15 • 1.25 1.25 - -- • -•
PLASTIC
HOODxe_ _
. 39 . 39 -- • . 39 t. 69 . . 75 :

.,'OF THE 'ORDER BY' PART NUMBER LISTED EXAMPLE
SOLDER WOULD BE OB15PR

TIE
TIE
TIE
TIE

GENDER -FF FEMALE- FEMALE 7.95
GENDER- MM MALE- MALE
7.95

1.85

. 69 . 75 . 75 1.39 2.29
. 69 - . 79 2.27 -.
.
.
. 75 -- . 85

DB.SWW
: IDB.P

.99
.49
2.49
2.99

1360
1660
2390
3220

CONTACTS
15 . 19
25 : 37 . 50
. 59 . 69 . 69

FEMALE
METAL

HOODS

SOLOWLESS
BREADBOARDS

Model . Timer .CIIhi0ps
i 'Intensity Unit
.WV/ Cm') . Cost
PE- 140 NO
9
8,000
S89
I
PE- 140T YES
9
8,000
9139
PE- 240T YES
12
9.600 $ 189

0-SLIBMINIATLIRE CONNECTORS
MALE
DB.P
.45
:
FEMALE
DB.S
. 49
MALE
: DB.PR
. 49
.
_
FEMALE
DB.SR
.
. 55

e

WBU-204-3
WBU-204
WBU-206
WBU-208

CAN BE SNAPPED APART
TO MAKE ANY SIZE HEADER
ALL WITH I" CENTERS

CONTACTS
20
26
34
40
50 :
1.29 1.68 : 2.20 . 2.58 . 3.24
1.35 * 1.76 : 2.31 : 272 : 3.39

IDHxxW
IDH.WR

DESCRIPTION

Nee
•ree •

$ 29.95

•

FOR ORDERING INSTRUCTIONS SEE D SUBMINIATURE CCNNECTORS BELOW

SOLDER CUP

EXT-8088
XT COMPATIBLE
29.95
EXT-80286 AT COMPATIBLE
39.95
EXT-16 MICROCHANNEL16 BIT 69.95
EXT-32 MICROCHANNEL 32- BIT 99.95

$ 12.95

MICRO SUPPLY

IDM.
- 5.50 -6.25 7.00 ' 7.50 : 8.50
IDE.
. 85 1.25 :1.35 * 1.75 *2.05 * 2.45 .
RC.
1.60 : 3.20 *4.10 : 5.40 - 6.40 : 7.50 :

RIBBON EDGE CARD

EXTENDER CARDS

I UL APPROVED, 144 WATTS
/ • 5V @ I8A, • 12V @ 4A,
-12V qc 500MA

DISK CONTROLLERS

34.95

FOR PROTOTYPE DEBUGGING.
TESTING AND TROUBLESHOOTING

-I
3

1771
1791
1793
1795
1787
2791
2793

69.95
49.95
15.95
39.95

JDR-PR1OPK PARTS KIT FOR JDR-PRIO ABOVE
12.95
FOR XT
JDR-PR1
WITH •5V AND GROUND PLANE
27.95
JDR-PR2
AS ABOVE WITH I0 DECODING LAYOUT29.95

PS- 3045

IDE CEINIVEETEIRSIRIBBEIN CABLE
SOLDER HEADER

JDR-PRIO

36 WATT SUPPLY
1.5V @2.5A, • 12V@1 .5A
I 3PIN INPUT, 6PIN OUTPUT
/SELECTABLE 110V- 220V
5%3 X1.6`

FLOPPY DRIVE SUPPLY
▪
@ 2.5A, • 12V @ 2A,
-12V@AA
I
@ 541. IF • 12 NOT
USED
PS-ASTEC $ 24.95

CLOCK CIRCUITS
5.95
9.95

FOR PS'2
32 BIT PROTOTYPE CARD
16 BIT WITH I0 DECODING LAYOUT
PARTS KIT FOR JDR-PR16 ABOVE
16 BIT FOR VIDEO APPLICATIONS
FOR AT
16BIT WITH 1.0 DECODING LAYOUT

JDR-PR32
JOR-PR16
JDR-PR16PK
JDR-PR16V

POWER SUPPLIES
APPLE TYPE SUPPLY
✓ APPLE CONNECTOR
IV 4.5V @ 6A, • 12V @ 3A.
-5V @ IA, - 12V @ lA
PS- A
$49.95

BYPASS CAPACITORS
CERAMIC DISC
100/5.00
MONOLITHIC
100/10.00
CERAMIC DISC
1009.50
MONOLITHIC
10012.50

MC146818
MM58167

FR.4 EPDXY GLASS LAMINATE WITH GOLD PLATED EDGE
CARD FINGERS AND SILK SCREENED LEGENDS

*4995

ELECTROLYTIC

DISC

IIIT RATE
GENERATORS
eAC14411
BR1941
4702
COM5016
COM8116
MM5307

15V
15V
15V
15V
35V
35V
35V
35V

WIREWRAP
PROTOTYPE CARDS

UL APPROVED

CAPACITORS
TANTALUM

OSCILLATORS
1.0MHz
1.8432
2.0
2.4576
2.5
0.0
5.0
5.0688
6.0
6.144
8.0
10.0
120
14.31818
15.0
16.0
18.432
20.0
24.0

SOWER STATION

2N4403 . 25
2N6045
1.75
MPS- A13 . 40
TIP31 . 49
41126 . 69
4N27 . 69
4N28 . 69
4N33
.
ao
4N37
1.19
MCI- 2
. 59
MCT-6
1.29
TIL-111 . 99

LITHIUM BATTERIES
▪ 68V FOR 286 386 COMPUTERS
MOTHERBOARD CONNECTOR
▪ ADHESIVE VELCRO STRIP FOR
EASY MOUNTING
LITHIUM 6.8V

LITHIUM-3V
3V-MHW

$ 11.95

•

3V COIN TYPE LITHIUM BATTERY
BATTERY HOLDER

11.95
1.49

TERMS MINIMUM ORDER/SIX 00 FOR SHIPPING AND HANDLING INCLUDE 52 50 FOR UPS
GROUND AND 53 50 UPS AIR ORDERS OVER ILB AND FOREIGN ORDERS MAY REOuIRE
ADDITIONAL SHIPPING CHARGES- PLEASE CONTACT THE SALES DEPARTMENT FOR THE
AMOUNT CA RESIDENTS MUST INCLUDE APPLICABLE SALES TAX PRICES ARE SUBJECT
TO CHANGE WITHOUT NOTICE WE ARE NOT RESPONSIBLE FOR TYPOGRAPHICAL
ERRORS WE RESERVE TN1E RIGHT TO LIMIT QUANTITIES AND TO SUBSTITUTE
MANUFACTURER ALL MERCHANDISE SUBJECT TO PRIOR SALE A FULL COPY OF OUR
TERMS IS AVAILABLE UPON REQUEST ITEMS PICTURED MAy ONLY BE REPRESENTATivE

iTOLL FREE 81313-5313:513013

COPYRIGHT 1989 JDFI MICRODEVICES
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MMC
MICROCOMPUTER
MARKETING COUNCIL

JDR Microdevié-ii
MX,

i

l
l

e.

• 30 DAY MONEY BACK GUARANTEE • 1YEAR WARRANTY ON ALL PRODUCTS • TOLL- FREE TECHNICAL SUPPORT
COMPLETE CUSTOMER SATISFACTION • SUPERIOR SERVICE • FRIENDLY

*

*15490°

▪ 800 X 560
MAXIMUM
RESOLUTION
• 640 X4801N
16 COLORS
• 320 X200 IN
256 COLORS
• IBM STYLE
ANALOG
MONITOR
▪ FULLY VGA, EGA,
CGA. HERCULES
8MONOCHROME
COMPATIBLE
VGA-PKG

249 95

NOT ALL HANDY SCANNER ,
ARE THE SAME ,
• INSTANTLY SCANS UP '
4 WIDE IMAGES
• 100. 200. 300, 400 DPI
BOTH DIRECTIONS
• 138W AND 3HALF-TONE
MODES
18 32 LEVELS OF GRAY SCALE
▪ HERCULES. CGA AND EGA COMPATIBLE
▪ INCLUDES HALO DPE AND IMAGE EDITOR SOFTWARE
HS- 3000

INTERNAL 5400 SALID
D AUTO DIAL ANSWER

• SELF TEST ON POWER- UP
• FULL OR HALF DUPLEX
• TOUCHTONE OR PULSE DIALING
El HAYES 8 BELL SYSTEMS COMPATIBLE
• MIRROR II COMMUNICATIONS SOFTWARE INCLUDED
PRO- 241
$129.95
1200 BAUD 1/2 CARD
2400 BAUD FOR PS/2

LOGITECH HIREL
MOUSE
$9995

NEC MULTISYNC II

2400/1200/300 HAYES COMPATIBLE
8EASY- TO- READ STATUS LED'S
CALL PROGRESS MONITORING 8 ADJUSTABLE VOLUME
2ND PHONE JACK FOR VOICE COMMUNICATIONS
REQUIRES SERIAL PORT 8CABLE ( OPT ORAL)
RO24E
$ 169.95
RO-12E 1200 BAUD EXTERNAL
999.95

APPLEIMACINTOSH MODEMS
MACINTOSH 2400 BAUD EXTERNAL AS ABOVE WITH C OLE
AND PROCOM-M SOFTWARE
$199.95
PRO-24EM
$1 79.95
PRO-24A APPLE II 2400 BAUD MODEM
$139.95
PRO- 12A APPLE 111200 BAUD MODEM

POCKET MODEM

NEC-MULTI

JDR MULTI

0499.95

▪ FULL FEATURED MULTISCAN MONITOR WITH UNLIMITED
COLORS • HIGH RESOLUTION. 14' NON- GLARE DISPLAY
• AUTO SWITCHING • TTL ANALOG VIDEO INPUT
HIGH RESOLUTION BUS MOUSE FOR BETTER RESPONSE
AND LESS HAND MOVEMENT IDEAL FOR CAD WORK
320 DPI • INCLUDES DRIVER TEXT EDITOR 8. POP UP
MENUS 81 NO PAD POWER SUPPLY OR PORT REQUIRED

LIMITED, 3-BUTTON MOLISE
PC MAGAZINE EDITORS CHOICE. ALL MODELS HAVE
SERIAL SUPPORT ( COM1/COM2). 200 DPI RESOLUTION.
LOTUS 1-2-3 SHELL. SELF- INSTALLING SOFTWARE AND
POINT EDITOR"
LMOUSE
$79.95
LMOUSE-P
SERIAL MOUSE W/UMIPAINT
$99.95
LMOUSE- BP
BUS MOUSE W/LOGIPAINT
999.95
LMOUSE-BPBL BUS MOUSE W/PUBLISHER PKG 139.95
LMOUSE-BPC BUS MOUSE W/LOGIPAINT/CAD $149.95

24-HR. ON-LINE ORDERING!

(408) 374-2171

*9995

0599.95

• AUTO FFIE0 ADJUSTMENT D RESOLUTION At HIGH AS
800 X560 • TEXT MODE 8 TEXT COLOR • INCL. ADAPTOR

$ 69.95
$ 249.95

EXTERNAL 5400 BALID

KNOWLEDGEABLE SALES STAFF

VGA COMPATIBLE
PACKAGE

DFI HANDY SCANNER
400 DPI

PRO- 121
PRO- 24M

.

MRCS ELECTRONIC BULLETIN BOARD OFFERS
TECHNICAL SUPPORT. CONFERENCING ANO MORE

JDR-MULTI

RELISYS EGA
*399.95
▪ -,OXe.0 MAXIMUM PESOLUTIONO 31 MM DOT PITCH
• 4BLACK MATRIX SCREE« 16 COLORS SWIVEL BASi
EGA- MONITOR

EGA SPECIAL - SAVE $W!

i

BUY THE RELISYS EGA AND THE MCI EGA CARD TOGET
AND SAVE 560 00
JUST $489.00

RGB MONITOR

*279.95

•
KORiGREEN AMBER SWITCH/ 41MM DOE PITCH
• ,0X240 RESOLUTION/ 14' NON- GLARE SCREEN
D IILT AND SWIVEL BASE
ROB-MONITOR

FLAT SCREEN

0139.95

▪ LOW DISTORTION 14' GLARE- RESISTANT AMBER SCREEN
▪ 720 X350 MAXIMUM RESOLUTION /I IBM COMPATIBLE
TTL INPUT • SWIVEL BASE
GM- 1488
MONO-SAMSUNG WITH 12' SCREEN
$129.95

TILT & SWIVEL MONITOR STANDS
YOU'LL NEVER
BE FAR FROM YOUR
DATA WITH THIS 6OUNCE
HAND-HELD POCKET MODEM
• 1200300 BAUD • BATTERY & AD POWER
• SERIAL INTERFACE IDB251 • àSTATUS INDICATORS
GVC-12P
GVC- 24P 2400 BAUD VERSION
$249.95

6.1LLLLJ

U.IJ LUJJ

61•61

MS- 100
MS- 200

DATA SWITCH BOXES
TYPE

0OF POS.

PUSHBUTTON
ROTARY
ROTARY
ROTARY

2- WAY
2-WAY
3- WAY
4- WAY

PARALLEL
AB- P
RSP-2P
RSP-3P
RSP-4P

SERIAL
AB-5
RSS-2S
RSS-3S
RSS-4S

PRICE
39.95
24.95
27.95
29.95

MOLDED COMPUTER CABLES

OTC ENHANCED STYLE LAYOUT
• AUTOSENSE FOR XT OR AT COMPATIBL ES
▪ LED INDICATORS • AUTO REPEAT FEATURE
▪ SEPARATE CURSOR PAD
BTC-5339

$79.95

RTC 84 KEY LAYOUT
• SOF TWARE AUTOSENSE FOR XT OR AT COMPATIBLES
• LED INDICATORS D AUTO REPEAT
BTC-5060

$59.95

(ITC AUDIBLE "CLICK" KEYBOARD
• ENHANCED STYLE, 101 KEY KEYBOARD
• LED INDICATORS •
K-103-A

AUTO REPEA $84.95

UPRIGHT CASE

SLEEK UPRIGHT DESIGN SAVE `,
SPACE. ADDS STYLE ,

é
KEYBOARDS

$12. 95
939.95

*29995

r7:7"rn

WITH TACTILE FEEDBACK
MAX- 5339 ENHANCED STYLE LAYOU $ 84.95
MAX- 5060 84 KEY LAYOUT
$ 64.95

OUTLETS AND SURGE SUPPRESSOR

HIGH QUALITY GOLD-PLATED CONTACTS. CABLE AND
CONNECTORS ARE 100% SHIELDED. MOLDED ASSEMBI ,
CRL-PRINTER
PC PRINTER CABLE
$$
19
5.9
95
5
CBL-PRINTER-25 AS ABOVE - 25 FOOT
CBL-PRINTER-RA RIGHT ANGLE PRINTER
S
CBL-DB25-MM
DB25 MALE TO DB25 MALE $
19
5( 9
95
5
CBL-DB25-MF
CBL-9-SERIAL
CBL- KBD-EXT
CBL-CNT-MM
CBL-HD-20

DB25 MALE TO DB25 FEMALE $ 9.95
9PIN TO 25 PIN SERIAL$ 6.95
KEYBOARD EXTENSION
36 PIN CENTRONICS-MA8
$$
14
7..9
95
5
20 PIN HARD DISK CABLE $ 3.95

COL- HD- 34
CBL-HD-34D
CBL-FDC-EXT
CBL-MNT-9

34 PIN HARD DISK CABLE $ 4.95
34 PIN DUAL HARD DISK
$6 95
37 PIN EXTERNAL FLOPPY $ 9.95
9PIN MONITOR EXTENSION $ 6.95

CBL-MODEM

DB25 TO DB25 FEMALE

17.95

• ACCOMODATES ALL
SIZES OF MOTHERBOARDS
18 250 W POWER SUPPLY
INCLUDED
• MOUNTS FOR 3FLOPPY
4HARD DRIVES
11/ TURBO & RESET SWITCH
• SPEED DISPLAY POWER
8 DISK LED'S
• INCL MOUNTING HARDWARE
FACEPLATES 8( SPEAKER
CASE- 100
CASE-FLIP
CASE-SLIDE
CASE-70
CASE JR

FOR 8088 MOTHERBOARDS
FOR 8088 MOTHERBOARDS
FOR 286 MOTHERBOARDS
MINI- 286 W/POWER SUPPLY

L

$34.95
$39.95
$89.95
$149.95

POWER SUPPLIES

ALL OUR POWER SUPPLIES ARE UL APPROVE D 110/220V
PS- 135
IBM XT COMPATIBLE 135 WATTS
959.95
PS- 150
IBM XT COMPATIBLE 150 WATTS
$69.95
PS-200
PS-250

IBM AT COMPATIBLE 200 WATTS
IBM AT COMPATIBLE. 250 WATTS

$
89.95

$129.95

Circle 7on Reader Service Card
430
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6S9 Seagate

L44 MR 390" DRIVE

HDKIT20 20 Mb System Kit
HDKIT30 30 Mb System Kit

I ULTRA HIGH DENSITY
I ALSO WORKS WITH 720K DISKS

FDD -1.44X
FDD -1.44A
FDD -SOFT

Mb kit

Kits include a Seagate hard disk drive,
drive controller, cables and instructions

*9995

SIZE

.

MODEL

BLACK FACEPLATE
SOFTWARE DRIVER

30 Mb kit $299

AVG.
SPEED

HT.

20MB
ST-225
65 ms
30MB RLL ST-238
65 ms
40MB
ST-251
40 ms
40M6
ST-251-1 28 ms
60MB ALL ST-277
40 ms
30MB
ST-4038 40 ms
80MB
ST-4096 28 ms

BEIGE FACEPLATE

$19.95

K2 HEISITT FLOPPY DISK DRIVES
FD -55B
5 1/4 -TEAC DS/DD 360K
$99.95
FD -55G
5- u4- TEAC DS/LID 1.2M
$129.95
M2551A
51/4" FWITSU DS/DD 360K
$89.95
M2553K
5-1/4 -FWITSU DS/HD 12M
$119.95
FDD -360
5- ye DS/DD,360K
$6
FDD -1.2
5-1/4" DS/1-1E. 1.2M
$ 109
9 ..9
95
5
MF355X
3- I/2 -MITSUBISHI 144MB ( BLACK) $129.95
MF355A
3-I/2" MITSUBISHI 144MB ( BEIGE)
$129.95
FDD -3.5X 3.1/7 DS/DD 720K ( BLACK)
$97.95
FDD -3.5A 3 112 - DS/DO 720K ( BEIGE)
$97.95
TAPE BACK-LIP DRIVES
AR5240X
ARCHIVE TAPE DRIVE XI'S a ATS
$369.95
AR5540A FASTER TAPE DRIVE -ATS ONLY
$369.95
AR340
40 MB TAPE CARTRIDGES
$24.95
DISKETTES

Half
Half
Half
Half
Half
Full
Full

inter

*39500

UPGRADE YOUR XT TO A 386 FOR LESS THAY $900
a 16 MHZ PROCESSOR REPLACES 8088
• IM8 MEMORY INSTALLED
I EXPAND TO 3MB WITH PIGGYBACK CARD
I 5YEAR WARRANTY

PCIB 1200
PIGGYBACK MEMORY BOARDS
PCIB1210
1MB INSTALLED
PCIB1220
2MB INSTALLED

$649.00
$1195.00

INTERFACE CARDS

DRIVE EONTROI IFRS

1.5 OD FLOPPY CONTROLLER

MULTI I/O FLOPPY CONTROLLER »79.95
A PERFECT COMPANION FOR CUR MOTHERBOARDS
I SUPPORTS UP TO TWO 360K FLOPPIES. 7206 W. DOS 32
I SERIAL PARALLEL, GAME PORT. CLOCK/CALENDAR

MCI-M10
MIO-SERIAL-2ND SERIAL

PORT

MLILT11113 CARD

ADD VERSATILITY AND CAPACITY TO YOUR XT
S,IPPORTS 2DRIVES. CAN MIX 360K AND 1.2 MB

$15.95
»59.95

USE WITH YACT-FH FOR MINIMUM OF SLOTS USED
I SERIAL PORT. CLOCK/ CALENDAR WITH BATTERY

I ALLOWS DATA TO FLOW FREELY FROM LET'S TO AT'S

MCIFOC12

MILL»

fACT-FH

D1161.305 PLOPPY !HARD

11149.95

FLOPPY/ HARD DISK CONTROL IN A TRUE AT DESIGN
I SUPPORTS UP TO 2360K 7204E 12MB FDD S
I SUPPORTS 2HOD S USING STANDARD TABLES

1ACT-10

ADDS UP TO 3MB OF RAM TO YOUR AT
I USER EXPANDABLE TO 15M8 OR 3MB WITH OPTIONAL
PIGGYBACK BOARD (OK INSTAL-ED) I INCLUDES SERIAL
AND PARALLEL PORT

frICT-AMF
MCT-AMF-MC PIGGYBACK BOARD
Al° -SERIAL 2ND SERIAL PORT

$29.95
$24.95

21961385 MULTI I/O CARD

HARD DISK CONTROLLER

USE WITH MCT AFH MINIMUM OF SLOTS USED
I SERIAL, PARALLEL AND GAME PORTS I USES 16450
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS

*MSS

1ACT-A10
AIO-SERIAL

MCI-HOC

RLL COIVTROLLER

e//9.95

TRANSFER DATA 50% FASTER
D SUPPORTS UP TO 2RLL HARD DRIVES
a DESIGNED FOR XT COMPATIBLES

«MSS

$24.95

2ND SERIAL PORT

MEMORY CARDS
5766 RAM CARD

059.95

A CONTIGUOUS MEMORY SOLLI - ION IN A SHORT SLOT
/ USER SELECTABLE CONFIGURATION UP TO 576K
I USES 64K & 256K RAM CHIPS ( OK INSTALLED)

MCT-RLL

$299
$499
-

$339
$489
$519
$659
$729

$389
$589
-

Your products and prices have kept us coming
back now for two years...keep up the good work."
-P.S., Sterling Heights, MI

"...I will not hesitate to order anything from JDR
-because Iknow your policy Is to stand behind
your products 100%."
-Robert Rindy, Grand Forks, NB
"A note thanking your technical support statf in
helping me with my computer problem....(They
are) very thorough and knowledgeable. Thanks!
-J.F., Troy, MI

*59.95

TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 12
I PARALLEL PRINTER PORT CONFIGURES AS LPT1 OIT
LPT2 • USES VLSI CHIPS TO ENSURE RELIABILITY

MCI-MOP

ESA ADAPTOR

»149.95

100% IBM COMPATIBLE PASSES IBM EGA DIAGNOSTICS
I 256K OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64
COLORS I COMPATIBLE WITH COLOR AND MONOCHROME ADAPTORS / HERCULES COMPATIBLE

/ACT-EGA

DOLOR GRAPHIC" ADAPTOR

iSILLSS

MCI-CG

2861306 MLILTIFLINCTION »139.95

MCI-AFH

HARD DISK CONTROL AT AN ECONOMICAL PRICE
/ SUPPORTS 16 DRIVE SIZES INCLUDING 10.20,30 á 40 MB
D DIVIDE 1LARGE DRIVE INTO 2 LOGICAL DRIVES

AFH-RLL

$269
$419
$449
$603
-

COMPATIBLE WITH IBM GRAPHICS STANDARDS
I SUPPORTS ROB COLOR & COMPOSITE MONOCHROME
I 540 320 X 200 RESOLUTION. LIGHT PEN INTERFACE

• PARALLEL PORT ADDRESSABLE AS LPT1 OR LPT2

FLOPPY/HARD CONTROLLER

XT SYSTEM SHORT OF SLOTS , THIS CARD FREES ONE UP.
I INTERFACES UP TO 2F0051 2HOD'S. CABLING FOR 2
FDD/1HOD a SUPPORTS BOTH DS/DD & DS/OD WOOS 3.2

AFH

$225
$249
$379
$469
$449
$559
$629

MONOCHROME GRAPHICS

MLILTIFIJNCTION CARDS

*29.95

»69.95

ALL

DISPLAY ADAPTORS

BY MODULAR CIRCUIT TECHNOLOGY

1ACT-FDC

HDC

"Well continue to do business with you whenever
we can." -James Hillegass, Minneapolis, MN

DRIVE ACCESSORIES
FD -ARAIL MTG RAILS FOR AT COMPATIBLE
I2.95
FD -55MHW HALF- HEIGHT MOUNTING HARDWARE
2.95
FD -5Y
YPOWER ADAPTOR FOR DRIVES
2.95
FD55P
BEIGE FACEPLATE FOR TEAC DRIVES
2.95

SINGLE SLOT CONTROL OF 4FLOPPIES
I INTERFACES UP TO 4EDO'S TO AN IBM PC OF
I SUPPORTS 05/00 AND DS/OD W DOS 32

WITH MCT CONTROLLER

DRIVE
ALONE

INBOARD .31361PE

N-11020
BOX OF 10 51/4' 380K DS/D0
$6.95
N-MD2H
BOX OF 10 5
1/4. 1.2 MB DS/HD
$13.95
N-3.50S
BOX OF 10 3-1/2 720K DS/DD
$16.95
N-3.5H0
BOX OF 10 3-1/7 144 MB DS/Hr , $
49.95
N-MD2D BULK 360K DS/DD ( MIN. 50 DISKS)
EA. 49c

FLOPPY DISK CONTROLLER

$269 r

MONOGRAPHICS INLILTI 110

*119.75

TOTAL SYSTEM CONTROL FROM A SINGLE SLOT ,
I CTRL 2FLOPPIES. SERIAL, PARALLEL, GAME PORT.
CLOCK CAL D RUN COLOR GRAPHICS SOFTWARE ON A
MONOCHROME MONITOR

FACT-MGM«)

KOSI31254/ONDERAPRIŒINI

OSILLS5

USE THIS 'DO EVERYTHING' CARD TO HOOK UP YOUR
MONOCHROME MONITOR. PARALLEL PRINTER, MODEM AND
JOYSTICK AT THE SAME TIME. THE ONLY OTHER CARD
YOUR SYSTEM NEEDS IS A FLOPPY/HARD CONTROLLER.
I AT COMPATIBLE
I 720 X 348 RESOLUTION, 801 132 COLUMN TEXT
• PARALLEL , SERIAL & GAME PORTS
• HERCULES COMPATIBLE MONOGRAPHICS
I INCLUDES SOFTWARE FOR RUNNING COLOR GRAPHICS
PROGRAMS ON A MONOCHROME MONITOR.

fACT-MGAIO

MCI-RAM

28613E16 FLOPPVIRARO RLL

»199.95

IMPROVE SPEED AND STORAGE OF YOUR AT COMPATIBLE
D SUPPORTS UP TO 2RLL HARD DISCS AND 2FLOPPIES
I SUPPORTS 360/720/ 12MB FLOPPIES IN 525' & 35"

EXPANDED MEMORY CARD

MCT-AFH-RLL

MCI-EMS
MCT-AEMS 286/386

JDR MICRODEVICES

110 KNOWLES DRIVE

LOCAL ( 408) 866-6200
RETAIL STORE

FAX ( 408) 378-8927

1256 SOUTH BASCOM AVE

HOURS. MON.-FRI. 9-7. SAT. 9-5

*1D9.95

2MB OF LOTUS INTEL MICROSOFT MEMORY FOR AN XT
• CONFORMS TO LOTUS INTEL EMS I USER EXPAND
ABLE TO 2MB / CAN BE USED AS EXPANDED OR
CONVENTIONAL MEMORY. FIAMDISK AND SPOOL ER

SUN

VERSION

LOS GATOS, CA 95030
TELEX 171-110
SAN JOSE. CA

12-4 ( 408) 947-8881

$139.95

TERMS MINIMUM ORDER moo FOR SHIPPING AND HANDLING INCLUDE 52 50 FOR UPS
GROUND AND $3.50 UPS AIR ORDERS OVER 1LB AND FOREIGN ORDERS MAY REQUIRE
ADDITIONAL SHIPPING CHARGES- PLEASE CONTACT THE SALES DEPARTMENT FOR THE
AMOUNT CA RESIDENTS MUST INCLUDE APPLICABLE SALES TAS PRICES ARE SUBJECT
TO CHANGE WITHOUT NOTICE WE ARE NOT RESPONSIBLE FOR TYPOGRAPHICAL
ERRORS WE RESERVE THE RIGHT TO LIMIT QUANTITIES AND TO SUBSTITUTE
MANUFACTURER ALL MERCHANDISE SUBJECT TO PRIOR SALE A ELBA. COPY OF OUR
TERMS IS AVAILABLE UPON REQUEST ITEMS PICTURED MAY ONLY BE REPRESENTATIVE

HI ER TOLL FREE 8130-538:50013
D

COPYRIGHT 1989 JDR MICRODE VICES

Circle 7on Reader Service Card
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BUILD YOUR OWN SYSTEM

NEW! MODULAR PROGRAMMING SYSTEM
MODULAR CIRCUIT TECHNOLOGY

THE IDEAL SYSTEM FOR DEVELOPERS; AN INTEGRATED MODULAR SYSTEM THAT EXPANDS
AS YOUR NEEDS GROW. ALL THE MODULES USE A COMMON HOST ADAPTOR CARD SO YOU
NEED JUST ONE SLOT TO PROGRAM EPROMS. PROMS. PALS AND MORE.

HOST ADAPTOR CARD

O29.95

• A UNIVERSAL INTERFACE FOR ALL THE PROGRAMMING MODULES
• .( R SELECTABLE PROGRAMMABLE ADDRESSES
-VENT ADDRESSING CONFLICTS
• •. LUDES MENU DRIVEN SOFTWARE PACKAGE
• INCLUDES MOLDED CABLE
MCT-MAC

I

I1

UNIVERSAL
MODULE

OVER 20,000 JDR SYSTEMS HAVE ALREADY
BEEN BUILT. EASY TO ASSEMBLE IN JUST 2
HOURS WITH A SCREWDRIVER.

52 MHz MINI-286
•
MHZ MINI 286 MO) (( BOARD

840 PINS

91232.75

• 512K RAM MEMORY
• MINI AT CASE WITH POWER SUPPLY
▪ 84 KEY KEYBOARD • MONOCHROME MONITOR
12MB FLOPPY DRIVE a FLOPPY / HARD CONTROL
a GRAPHICS ADAPTOR

10 MHz TURBO 90E18
0551.00
a INCLUDES SERIAL PORT 2PARALLEL PORTS CLOCK
CALENDAR AND GAME ADAPTOR a RUNS COLOR
GRAPHICS ON A MONOCHROME MONITOR
▪ MOTHERBOARD a 256K RAM MEMORY • 135 WATT
POWER SUPPLY • FLIP TOP CASE a 84 KEY KEYBOARD
• 360K FLOPPY DRIVE a MONOGRAPHICS I0 CARD
a MONOCHROME MONITOR

1499.99

• ,'
ROGRAMS EPROMS, EEPROMS. PALS. BI POLAR
PROMS. 8748 8 8751 SERIES DEVICES
• PROGRAMS 16V8 8 20V8 GALS ( GALLIUM ARSENIDE)
FROM LATTICE. NS. SGS
▪ TESTS TTL. CMOS. DYNAMIC 8 STATIC RAMS
▪ LOAD DISK. SAVE DISK, EDIT. BLANK CHECK.
PROGRAM. AUTO. READ MASTER. VERIFY 8 COMPARE
▪ TEXTOOL SOCKET ACCEPTS 3TO 6" WIDE IC'S FROM
MCT-MUP

EPROM MOOLILE

O119.95

a PROGRAMS 24-32 PIN EPROMS. CMOS EPROMS AND
EEPROMS FROM 16K TO 1024K
▪ HEX TO OBJ CONVERTER
• AUTO, BLANK CHECK/PROGRAM-VERIFY
▪ VPP 5. 12 5. 12 75. 13. 21 825 VOLTS
▪ NORMAL. INTELLIGENT. INTERACTIVE. 8 OU1CK PULSE
PROGRAMMING ALGORITHMS
MCT-MEP
MCT-MEP-4

FOUR EPROM PROGRAMMER

$169.95

MCT-MEP-8

EIGHT

$259.95

EPROM PROGRAMMER

MCT-MEP-16 SIXTEEN EPROM PROGRAMMER $499.95

p.

MOTHERBOARDS
TURBO 4.7718 MHz
»99.95
X1 COMPATIBLE a NORTON SI 17 a 477 OR 8MHZ
OPERATION WITH 8088 2ANO OPTION AL 8087 2 CO-

DIGITAL IC MODLILE
0129.95
a TESTS TTL CMOS DYNAMIC 8STATIC RAM
I AUTO SEARCH FOR UNKNOWN PART NUMBLIP,
a USER PROGRAMMABLE TEST PROCEDURES

a

MCT-MIC

PROCESSOR • FRONT PANEL LED SPEED INDICATOR
AND RESET SWITCH SET SUPPORTED • CHOOSE
NORMAL TURBO MODE OR SOFTWARE SELECT
PROCESSOR SPEED

PAL MODULE
• «DGRAMS MMi. NS

MCT-TURBO
MCT-XMB STANDARD

MOTHERBOARD

10 MHz SINGLE CHIP

$87.95

*129.95

15249.95
TI 208 TI 24 PIN DEVICES

• BLANK CHECK. PROGRAM. AUTO READ MASTER.
VERIFY 8 SECURITY FUSE BLOW
MCT-PAPL
l'AI PROGRAMMING DEVELOPMENT SOFTWARE

$99.95

MCT-MPL-SOFT

8748 MODULE

515179.95

▪ RROG 8741 8742 8748. 8749 8 8750 EPROMS
PROMS
• LOAD DISK, SAVE DISK. EDIT. BLANK CHECK.
PROGRAM, AUTO, READ MASTER. VERIFY 8 COMPARE
a NORMAL 8 INTELLIGENT PROGRAMMING ALGORITHMS

MCT-MMP
BI-POLAR MODULE

.

0259.95

▪ PF1OG AMU MMI. NS. TI 8 SIGNETICS BI POLAR PROMS
a LOAD DISK. SAVE DISK. EDIT. BLANK CHECK.
PROGRAM. AUTO. READ MASTFP VERIFY

MCT-MBP

XT COMPATIBLE a NORTON 512 I a USES LESS
POWER. IMPROVES RELIABILITY a KEY SELECTABLE
SPEED 4 77 MHZ OR 10 MHZ a 23 TIMES FASTER THAN

ASTANDARD a RESET SWITCH KEYLOCK, 8SPEED
POWER INDICATORS SUPPORTED
MCT TURBO 10
BOOM 15110 MHz
9379.95
a AT COMPATIBLE • LANDMARK AT SPEED10 MHZ
a NORTON SI 10 3a 8SLOTS ( TWO 8BIT. SIX 16
6111 a HARDWARE SELECTION OF 6OR 10 MHZ
• FRONT PANEL LED INDICATOR a SOCKETS FOR
1mB OF RAM AND 80287 I ONE WAIT STATE
• BATTERY BACKED CLOCK a KEYLOCK
SUPPORTED • RESET SWITCH
MCT-286

12 MHz MINI-286
0399.95
I AT COMPATIBLE a LANDMARK AT SPEED 13 2MHZ
a NORTON SI 11 6 • 6MHZ 10 MHT ( 01WAIT STATE)

EPROM
PROGRAMMER
$

129 95

• • ,OGRAMS 2744 AND 27XXX EPROMS UP TO 27512
•
(
PPORTS VARIOUS PROGRAMMING FORMATS 8
.OLTAGES
a SPLIT OR COMBINE CONTENTS OF SEVERAL EPROM'
OF DIFFERENT SIZES
a READ. WRITE. COPY. ERASE CHECK 8 VERIFY
• SOFTWARE FOR HEX AND INTEL HEX FORMATS

• DOT ADDRESSABLE GRAPHICS IN SIX DENSITIES
• COMPRESSED EXPANDED AND EMPHASIZES PRINT
RC- 180D
SPECIAL ENDS 331 89

$389.95

JDR MICRODEVICES. 110 KNOWLES DRIVE, LOS GATOS. CA 95030
FAX ( 408) 378-8927

TELEX

171-110

r04]

MEMBER

MMC
-

111111111
k

a 9PIN DOT MATRIX PRINT HEAD
a 180 CPS DRAFT MODE 29 CPS NLO MODE
a CENTRONICS PARALLEL INTERFACE SERIAL
OPTIONAL
a DUAL PITCH. DOUBLESTRIKE. ITALICS 8SUPERSCRIPT

MCT-M286-12

LOCAL ( 408) 866-6200

6

*169' 5

MCT-EPROM

12 MHZ ( 1WAIT STATE, a ZYMOS ASICS FOR FEWER
CHIPS. GREATER RELIABILITY • SUPPORTS 512K- 1024K
MEMORY • RECHARGEABLE HIGH CAPACITY NI- CAD
BATTERY a SIX 16 BIT SLOTS. TWO 8BIT SLOTS
MOUNTS IN STANDARD XT CASE
MCT-M286 6 10 MHZ MINI 80286 BOARD

BARGAIN HUNTERS CORNER- 1

CITIZEN
PRINTER

RETAIL ST()RE: 1256 SOUTH BASCOM AVE., SAN JOSE ,CA
HOURS: MON.-FRI. 9-7, SAT. 9-5, SUN. 12-4 ( 408) 947-8881

TERMS MINIMUM ORDER $ 10 00 FOR SHIPPING AND HANDLING INCLUDE 52 50 FOR UPS
GROUND AND $ 3SO uPS AIR ORDERS OVER 1LB AND FOREIGN ORDERS MAY REOUIRE
ADDITIONAL SHIPPING CHARGES-- PLEASE CONTACT THE SALES DEPARTMENT FOR THE
AMOUNT GA RESIDENTS MUST INCLUDE APPLICABLE SALES TAX PRICES ARE SUBJECT
TO CHANGE WITHOUT NOTICE WE ARE NOT RESPONSIBLE FOR TYPOGRAPHICAL
MANUFACTURER
ALL MERCHANDISE
SUBJECT TO PRIOR SALE A FULL COPY OF OUR
ERRORS WE RESERVE
THE RIGHT TO LIMIT OUANTITIES AND TO SUBSTITUTE

TERMS IS AVAILABLE UPON REOuEST ITEMS PICTURED MAY ONLY BE REPRESENTATIVE

ORDER TOLL FREE 800-538-511130
COPYRIGHT 1989 JDR MICRODEVICES
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1.'1, •

Ill,

'non

CONTINENTAL U.S.

Circle 7on Reader Service Card

Buy with

Confidence
Reputable computer dealers
will answer all these questions
to your satisfaction. Don't
settle for less when buying your
computer hardware, software,
peripherals and supplies.

Purchasing Guidelines

In an effort to make your
telephone purchasing amore
successful and pleasurable
activity, The Microcomputer
Marketing Council of the
Direct Marketing Association,
Inc. offers this advice, "A
knowledgeable buyer will be a
successful buyer." These are
specific facts you should know
about the prospective seller
before placing an order:

Ask These Important
Questions
• How long has the company
been in business?
• Does the company offer
technical assistance?
• is there aservice facility?
• Are manufacturers' warranties handled through the
company?

• State as completely and accurately as you can what
merchandise you want including brand name, model
number, catalog number.
• Establish that the item is in
stock and confirm shipping
date.

This message is brought to you
by:
the MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing
Association, Inc.
6 E. 43rd St.,
New York, NY 10017

MC

MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing Association, Inc.

• Confirm that the price is as
advertised.
• Obtain an order number
and identification of the
sales representative.
• Make arecord of your
order, noting exact price including shipping, date of
order, promised shipping
date and order number.
If you ever have aproblem,
remember to deal first with the
seller. If you cannot resolve the
problem, write to MAIL
ORDER ACTION LINE, c/o
DMA, 6E. 43rd St., New York,
NY 10017.

• Does the seller have formal
return and refund policies?
• Is there an additional charge
for use of credit cards?
• Are credit card charges held
until time of shipment?
• What are shipping costs for
items ordered?

Direct Marketing Association, Inc. 1988
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EDITORIAL I
NDEX BY COMPANY
Index of companies covered in articles, columns, or news stories in this issue
Each reference is to the first page of the article or section in which the company name appears

INQUIRY #

1149
1102
1133
1164
1131
1113
1165

959
890
1166
1167
1150
1103
1018

COMPANY

PAGE

ACADEMIC PRESS
51
ACCOUNTING BY DESIGN
67
ADDISON-WESLEY
51
ADOBE SYSTEMS
327
AEGIS DEVELOPMENT
67
AETECH
213
AJIDA TECHNOLOGIES
67
ALDUS
327
ALISA SYSTEMS
317
AMERICAN VOICE INPUT/OUTPUT
SOCIETY
11
ANTIC SOFTWARE
273
APPLE COMPUTER
317, 327
APPLIX
APT SOFTWARE
ARTISOFT
ASHTON-TATE
AT&T BELL
LABORATORIES

317
67
327
11, 97
11, 343

1168
872
980
990
1013
1119
900
1114
1148

BANYAN SYSTEMS
BBS ELECTRONICS
BICC DATA NETWORK
BIT SOFTWARE
BORLAND
INTERNATIONAL
BRIDGEWAY PUBLISHING
BROWN BAG SOFTWARE

1020
1124

CALCOMP
CALERA RECOGNITION
SYSTEMS
CALIFORNIA SCIENTIFIC
SOFTWARE
CANON U.S.A.
CAPITAL EQUIPMENT
CENTRAL POINT SOFTWARE
CHECKFREE TECHNOLOGIES
CLARIS
CODENOLL
COEFFICIENT SYSTEMS
COLORADO MEMORY
SYSTEMS
COMMUNICATIONS RESEARCH
GROUP
COMPAQ COMPUTER
COMPATIBLE SYSTEMS
273,

1144
1000
869
993
1146

1169
1017
955
894
969
1118
991
858
867
1006
881
968
1117
1170
868
888
957

854
958
997

434

CONNECT COMPUTER
CONTROL SYSTEMS
CUMULUS

285, 317
67
259
67
109, 327
327
67, 327
162
327
67
127
67
67
67
11
253
317
97
273
327
327
67
201
67

D2 SOFTWARE
109
DATAMEDIA
67
DATASTORM
TECHNOLOGIES
273, 327
DAYNA COMMUNICATIONS
317
DAYSTAR DIGITAL
67
DESKTOP TECHNOLOGY
67
DIGITAL COMMUNICATIONS
ASSOCIATES
155, 273
DIGITAL EQUIPMENT
11, 253
DOLCH COMPUTER SYSTEMS ... 189
DOW JONES SOFTWARE
273
DPEX
67
DREXLER TECHNOLOGY
11
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865
1138
875
1171
882
861
978
1172
1147
899
998
970
977
871
1100
876
1121
1021
1142
885
973
895
981
961
1022
984
1023
851

PAGE

COMPANY

EASTGATE SYSTEMS
EASTMAN KODAK
EDWARD K. REAM
EECO
ELECTRONIC ARTS
EMPRESS SOFTWARE
EON SYSTEMS
EVEREX
EXCELAN

11
67
67
67
151
317
67
67
259, 317

EXPERIENCE IN SOFTWARE
FIFTH GENERATION
SYSTEMS
FREESOFT
FTP SOFTWARE
FUTURE DOMAIN

879
979
886
1004
1016
1174
1175
960
1024
972
1130
963
1128
898
974

1109
964
866
1145
880
956

67
889
67, 327
273
259
67

1001
892
952
975
1008
1176
1200
1129

GATEWAY 2000
GEMINI TECHNOLOGY
GIBSON RESEARCH
GTCO
GW INSTRUMENTS

327
67
327
162
67

HALSTED PRESS
HARCOM SECURITY SYSTEMS
HAYES MICROCOMPUTER
PRODUCTS
HEWLETT-PACKARD
259,

51
67
273
327

HILGRAEVE
HITACHI AMERICA
HOECHST-CELANESE
HOPKINS TECHNOLOGY
HOUGHTON- MIFFLIN
HOUSTON INSTRUMENT
HOWARD W. SAMS

273
162
253
67
51
162
51

1141
860

11, 179, 201, 285, 309, 367

1019

IBM

852
853
857

1015
1173
856

INQUIRY #

1177

1110
982
1111

1007
IBM JAPAN
11
IBM WATSON RESEARCH
CENTER
343
IMAGINE THAT!
97
INFORMIX SOFTWARE
317
INTEL
11, 155, 195
INTERGRAPH
11
INTERLAN
67, 259

1178
1120
1025

INTERLOCK
INTERSTEL
IRWIN MAGNETIC SYSTEMS
IXI

67
109
97.
353

1180

KEA SYSTEMS
KINETICS, A DIVISION OF
EXCELAN
KORTEK
KURTA

317

LATTICE
LAZERUS
LOGISTIQUE LMM
LOTUS DEVELOPMENT

317
273
162
273
67
151
67, 273

LUGARU SOFTWARE

327

MAINSTAY

273

1014
1179
864

1181
999
1026
887
1112
1134
1003
983
1136
1116
1105
954
994
893

COMPANY

PAGE

MARQ TECHNOLOGIES
MATSUSHITA ELECTRIC
INDUSTRIAL
MAXIMUM STORAGE
MAXON SYSTEMS
MCGRAW-HILL
MEGA DRIVE SYSTEMS
MENTAL AUTOMATION
MERIDIAN DATA
MERIDIAN TECHNOLOGY
METAPHOR
MEXTEL
MICROELECTRONIC AND
COMPUTER TECHNOLOGY
MICROPRO INTERNATIONAL
MICROSOFT
109, 151, 223,
285, 317, 327

11
1I
327
273
51
67
67
67
273
I1
67
343
127
273,

MICROTEK
67
MIT SOFTWARE DISTRIBUTION
CENTER
353
MITSUBISHI ELECTRONICS
AMERICA
11
NATIONAL CENTER FOR
COMPUTING APPLICATIONS...317
NATIONAL INSTRUMENTS
67
NEC HOME ELECTRONICS
(U.S.A.)
67
NEC INFORMATION SYSTEMS 327
NETWORK GENERAL
259
NEXT
327
NIPPON TELEPHONE AND
TELEGRAPH
343
NOLO PRESS
97
NORTHBANK
11
NORTHGATE COMPUTER
SYSTEMS
109
NOVELL
285, 309, 317
NU- MEGA TECHNOLOGIES
327
NUMONICS
162
OASIS PRESS
109
ODESTA
317
ON TECHNOLOGY
11
ONLINE COMPUTER SYSTEMS
67
OPEN SYSTEMS FOUNDATION ... 343
ORACLE
309, 317
PACER SOFTWARE
317
PARCPLACE SYSTEMS
143
PENCEPT
162
PENTAX TEKNOLOGIES
67
PETER NORTON COMPUTING .... 327
PHAR LAP SOFTWARE
67
PHOTOGRAPHIC SCIENCES
109
PINPOINT PUBLISHING
67
POCKET SOFT
67
POLYTRON
327
PRENTICE-HALL
51
PRIAM
327
PRIMARY DATA
273
PRODUCTIVITY SOFTWARE
67
PROXIMITY SOFTWARE
327

INQUIRY #

863
896

1182
971
1132
1199
1183
883
884
1027
862
878
966

PAGE

COMPANY

QIC RESEARCH
QUARK
QUARTERDECK OFFICE
SYSTEMS

327

RAIMA
RELATIONAL TECHNOLOGY
RELAY COMMUNICATIONS
RICHARD BRONSON
RIX SOFTWORKS
ROYKORE SOFTWARE

383
317
273
11
67
233

SANTA CRUZ OPERATION
SCENARIO
SCITECH
SEIKO INSTRUMENTS U.S.A
SHARP ELECTRONICS
SIMPLE NET SYSTEMS
SOFTCRAFT
SOFTKLONE DISTRIBUTING

317
67
67
162
67
67
383
273

962
1106
967
965
995
986
1140

1010
1009
1028
1122
1184
873
1115
1185
1101
1104
1005

67
11

SOFTRONICS
273
SOFTVIEW
327
SOFTWARE PUBLISHERS
273
SOFTWARE VENTURES
273
SOFT WAY
67
SOLUTIONS INTERNATIONAL
67
SONY
11
SPECTRA BLUE
67
STANFORD RESEARCH
INSTITUTE
11
STRATEGIC SIMULATIONS
109
STRATEGIC STUDIES GROUP
109
SUMMAGRAPHICS
162
SUN MICROSYSTEMS .... 11, 327, 343
SUN MICROSYSTEMS, TOPS
DIVISION
317
SUNRIVER
67
SUPERMAC TECHNOLOGY
327
SYBASE
317
SYMANTEC
109, 327

1186

SYNOPTICS
COMMUNICATIONS
SYNTAX

1187
877

TANDY
11
TECHNOLOGY CONCEPTS
317
10NET COMMUNICATIONS .. 67, 135

253
317

950
870

1139
987
976
985
1188
1002
1135
1012
1123
891
1189
992
1107

TEXAS INSTRUMENTS
367
THE PERISCOPE COMPANY
67
THE SOCIETY OF NEWSPAPER
DESIGN
11
THE WHITEWATER GROUP
67
THOMPSON COMPUTING
67
3COM
67, 253, 259, 285, 317
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855
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WOLFRAM RESEARCH

239, 327

UNITED SOFTWARE
INDUSTRIES

273

1108

1137
1125
1143

VESTRONIX
VIDEO SEVEN
VISIONICS

67
327
67

988

XYQUEST

67

996

YOLLES DEVELOPMENT

67

951

ZENITH DATA SYSTEMS ... 109, 135,

1190
897
874
1191

WALKER RICHER & QUINN
WALLSOFT SYSTEMS
WESTERN DIGITAL IMAGING
WHITE PINE SOFTWARE

317
327
67
317

1011
1126
1127

327
ZORTECH

327

COMING UP IN BYTE
PRODUCTS IN PERSPECTIVE:
In the front of the book will be Microbytes, What's New, and Short Takes.
Next month's Short Takes will include products for computer security,
programmer's tools, awriter's utility package, the Apple NC +, and more.
Our First Impression will take alook at the most recent incarnation of
Borland's Paradox database for the IBM PC.
February's Product Focus will deal with six of the latest generation of C
compilers, which represent the most recent advances by software houses to
address the needs of serious programmers.
System reviews will consider the newest Zenith and Ogivar 80386 portable
computers, as well as Tandy's Model 5000 80386.
Hardware reviews will start out with alook at five new floppy disk drives
and controllers for both the IBM PC and the Macintosh.
Another review looks at four midsize SCSI hard disk drives for the Mac.
In software reviews, we have agroup review of three assemblers: MASM,
Turbo Assembler, and OPTASM. We'll also review anew C programming
toolkit for both the Mac and the Microsoft Windows environment on the PC,
called XVT. Application reviews will include consideration of two of
Ashton-Tate's latest, the long-awaited dBASE IV and Full Impact.
IN DEPTH:
Personal workstations is the subject of our February In-Depth section. It
will begin with Nick Baran providing aworking definition of just what a
personal workstation is. Speaking directly to that point, Stan Diehl and
Steve Apiki have performed abit of garage-shop magic in apiece about the
ultimate upgrade. Other articles will feature the ins and outs of performance
measurement, acomparison of RISC chips, the state of the art in workstation
graphics, how well the Mac II and 80386 machines function as
workstations, asurvey of the current crop, and more.
FEATURES:

TMA
TML SYSTEMS
TOSHIBA AMERICA

109
67
11, 109, 327

TRAVELING SOFTWARE.... 317, 327
TRITON TECHNOLOGIES
TURBOPOWER SOFTWARE

67
327

We'll look at how microcomputers are being used in sequencing DNA. Dick
Pountain explores anew storage medium, digital paper. Roy Kimbrell has
contributed aseries of C programs. Charles Hart has also contributed a
series of programs to accompany his interesting piece on Turbo windowing.
In our Hands On section of the Features department, Brett Glass focuses
his hardware lens on disk drive interfaces, while Rick Grehan continues the
January theme by presenting part 2of his B-tree project.
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SERVICE

To get further information on the products advertised in BYTE, fill out
the reader service card by circling the numbers on the card that correspond to the inquiry number listed with the advertiser. This index is
provided as an additional service by the publisher, who assumes no
liability for errors or omissions.
*Correspond directly with company.

Alphabetical Index to Advertisers
Inquiry No.

Pogo No.

8 2001 SALES, ire
46
9 3LYNX TECHNOLOGIES
203
10 4GUYS
100
11 A + LMEIER VOGT
387
12 A + LMEIER VOGT
389
13 ACADEMIC PRESS
130
14 ACCEL TECH
424
• ADOBE
42,43
16 ADVANCED COMP. PROD. . . 423
17 AK SYSTEMS
426
18 ALPHA PRODUCTS CO.. . 412,413
19 ALTEX ELECTRONICS
410
• AMERICAN DESIGN COMP.
415
21 AMERICAN RIBBON
54
22 AMERICAN SM. BUS. COMP. . 144
32 A.N. WHOLESALE & RETAIL .. 420
• AMPRO
119
• ANTHRO CORP
26
• APPLIED COMPUTING SERV.. 148
23 ASHTON-TATE
148,149
24 ASHTON-TATE
148,149
357 ASTA ELECTRONIC SYS
257
25 AST RESEARCH
101
26 AST RESEARCH
101
27 ASYST SOFTWARE
209
309 ATI TECHNOLOGIES, INC 287
28 ATRON
66
64
29 AUTODESK
30 AVOCET SYSTEMS, INC
326
31 AVOCET SYSTEMS, INC
406
32 A.N. WHOLESALE & RETAIL
420
33 B & B ELECTRONICS
409
34 B & C MICRO
411
35 B & C MICRO
411
308 BASF
342
36 BAY TECHNICAL ASSOC.
150
37 BEST COMPUTER
178
38 BEST COMPUTER
178
39 BINARY ENGINEERING
258
• BINARY TECH, INC
422
246,247
450 SIX
40 BLAISE COMPUTING INC
33
41 BOFFIN LTD
131
42 BORLAND
71
43 BORLAND
71
362 BP MICROSYSTEMS
424
310 BUFFALO PRODUCTS
279
44 BUMBLEBEE SOFTWARE INC 102
• BUYER'S MART
392-402
• BYTE BACK ISSUES
244
• BYTE BACK ISSUES
440
• BYTE BOOK CWB
176,177
• BYTE SUB. MESSAGE
145
• BYTE SUB. SERVICE
192
• BYTE TIPS
298
" BYTEWEEK/NEWSLETTER
308
• CALIFORNIA DIGITAL
425
46 CALIFORNIA SOFTWARE .
418
47 CALIFORNIA SOFTWARE .
418
48 CAPITAL EQUIPMENT
204
311 CARRIER CURRENT TECH. . 255
312 CARRIER CURRENT TECH.
255
• CLEO SOFTWARE
238
49 CLUB AMERICAN TECH. . 132,133
30
50 CNS, INC.
51 COEFFICIENT SYSTEMS
204
52 COEFFICIENT SYSTEMS
205
• COMPACT DISK CLUB
225
53 COMPACT DISK PRODUCTS 376
• COMPAQ COMPUTER CORP.32A-F
54 COMPUCLASSICS
197
55 COMPUCOM CORP
418
57 COMPUSAVE
53
58 COMPUSERVE
385
59 COMPUTER AGE LTD
426
60 COMPUTER BOOK CLUB, THE 129
61 COMPUTER FRIENDS
48
62 COMPUTER MAIL ORDER. . 22,23
63 COMPUTER RESOURCE TECH 167
64 'COMPUTER SURPLUS STORE 422
65 COMPUTERLANE, UNLTD. . . 193
66 CONTECH
422
67 CONTROL VISION
424
68 COVOX
418
69 CURTIS INC
409
70 CYBER RESEARCH
424
71 DATA TRANSLATION
45
355 DATATRONICS TECH
218
72 DATAWORLD
194
73 DATAWORLD
194
74 DAYSTAR COMPUTING
so
75 DAYSTAR COMPUTING
60
• DAYTRON ELECTRONICS, INC 422
76 DEFINICON
159
77 DEFINICON
159
79 DELL COMPUTER CORP. ... CII,1
80 DEPARTMENTAL TECH., INC 137
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84
85
88
89
90
91
315
92
93
94
95
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99
100
101
102
103
104
105
106
107
108
109
110
316
111
112
113
114
115
116
117
118
119
120
121
122

Pogo No.

DIGIBOARD
206
DIGIBOARD
207
DIGITAL RESEARCH
188
DIGITAL RESEARCH
188
DISC INTERNATIONAL
414
DISKCOTECH
420
DISKETTE CONNECTION
409
DISKS TO GO
406
DIVERSIFIED COMP
319
DSP DEVELOPMENT CORP.
184
DYNAMIC ELECTRONICS ..
420
ECOSOFT
383
EDC GMBH
102
ELEXOR
422
ELLIS COMPUTING, INC.
44
EMERSON COMP. POWER .. 352
EMERSON COMP. POWER . 352
ENGINEERS COLLABORATIVE 426
(COMPUTER DIV.). 28,29
EVERETPU
EVEREX (COMPUTER DIV.). 28,29
FIVESTA COMPUTER .. 230,231
FLAGSTAFF ENGINEERING
108
FLAGSTAFF ENGINEERING
108
FORESIGHT RESOURCES . 280
FORESIGHT RESOURCES
280
FOX SOFTWARE
25
FTG DATA SYSTEMS
420
FTP SOFTWARE
270
FUJITSU AMERICA
90,91
FUJITSU AMERICA
90,91
GATEWAY 2000
185
GENERAL PARAMETRICS.
121
GENERIC SOFTWARE
215
GENERIC SOFTWARE
215
GOLDEN BOW
248
GOLDEN BOW
420
GRAFPOINT
420
GTEK, INC.
79
GTEK, INC.
79
HAMMERLY COM. SERV.
. 227

124 HARD DRIVES INT'L
200
125 HARRIS/3M
236,237
127 HEWLETT-PACKARD
221
128 HEWLETT-PACKARD
222
129 HIGH RES TECHNOLOGIES
422
130 HOLMES MICROSYSTEMS .
186
131 HOOLEON COMPANY
106
132 HOOLEON COMPANY
106
356 HofermANN
ao
133 HOUSTON INSTRUMENTS
89
• BM CORP.
73
134
C. EXPRESS
426
135 EEE
117
• NTECTRA
418
136 NTEGRAND
306
319 NTEL CORP.
250,251
137 NTERACTIVE SYSTEMS
41
138 NTERACTIVE SYSTEMS
41
139 0 TECH
388
140 0 TECH
426
141 TAC SYSTEMS INC
20
320 TRON
321
142 JAMECO
404,405
143 JB COMPUTRONIX
426
144 JENSEN & PARTNERS, INT'L. 111
364 J.D.R. MICRODEVICES
427
6 J.D.R. MICRODEVICES . 428,429
7 J.D.R. MICRODEVICES . . 430-432
145 KADAK
52
321 KEA SYSTEM
271
148 KNOWLEDGE GARDEN
299
147 KORE INC.
422
148 LA COMPUTER
408
149 LAHEY COMPUTER SYSTEMS 205
150 LASER CONNECTION
21
151 LAWSON LABS, INC.
418
152 LINK COMPUTER GRAPHICS 420
153 LOG CAL DEVICES
414
155 LOG CAL DEVICES
414
157 LOG TECH
81
158 LOG TECH
81
159 LOG TECH
95
160 LOG TECH
95
• MACMILLAN BOOK CLUB
17
161 MANNESMANN TALLY
187
162 MANNESMANN TALLY
187
163 MANX SOFTWARE SYSTEMS 105
164 MATHSOFT
69
• MAXELL DATA PRODUCTS
7
• MCGRAW-HILL BOOKS
375
• MCGRAW-HILL CEC
361
166 MEAD COMPUTER
417
167 MEDIA CYBERNETICS
217
168 MEDIA CYBERNETICS
217
169 MEGASOFT
411
170 MEGASOFT
411
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171 MEGATEL
108
172 MERRITT COMPUTER PROD 376
96 MICHAEL HALVERSON & ASSOC. 424
173 MICRO EXPRESS
339
174 MICRO EXPRESS
339
322 MICROCOM, INC
252
175 MICROCOM SYSTEMS
24
177 MICROPROCESSORS UNLTD. 424
82,83
178 MICRORIM
82,83
179 MICRORIM
13
• MICROSOFT
14,15
• MICROSOFT
335
180 MICROSOFT PRESS
335
181 MICROSOFT PRESS
419
182 MICROSTAR
319
323 MICROTEST, INC.
153
183 MICROWAY
373
• MICROWAY
114,115
184 MITSUBISHI
114,115
185 MITSUBISHI
381
186 MIX SOFTWARE
266
187 MONTGOMERY GRANT
52
188 MR. BOOKS, INC
407
189 M.H I
232
190 NANAO
232
191 NANAO
333
192 NANTUCKET
142
351 NATIONAL INSTRUMENTS
352 NATIONAL INSTRUMENTS
142
324 NATURAL MICROSYSTEMS . 278
• NEC HOME ELECT. DIV. . 210,211
• NEC INFORMATION SYSTEMS CIII
194 NEEDHAM'S ELECTRONICS . 418
325 NETLINE
362
195 NITRO MICRO
368
196 NOHAU CORP
50
197 NUMONICS
411
198 ON TARGET ASSOCIATES
331
340 ON-LINE
77
• ORACLE
418
361 OVERLAND DATA, INC.
416
199 PACIFIC COMPUTER
416
200 PACIFIC COMPUTER
103
201 PARA SYSTEMS
124
202 PATTON & PATTON
349
203 PAUL MACE SOFTWARE
128
204 PAUL MACE SOFTWARE
371
205 PC NETWORK
355
206 PERISCOPE COMPANY
208
207 PERMA POWER
411
208 PERSONAL SPACE COMM
138
209 PERSONAL TEX
134
359 PETER NORTON
134
360 PETER NORTON
49
211 POLYTRON, CORP
212 PRECISION DATA PRODUCTS 424
213 PRINCETON DISKETTE
422
214 PRINCETON GRAPHIC SYS.
173
215 PRIORITY ONE
403
291
326 PRO-MARK
327 PRO-MARK
291
216 PROGRAMMER'S PARADISE 62,63
112
217 PROGRAMMER'S SHOP
27
218 PROTEUS TECHNOLOGY
414
220 QUA TECH
414
221 QUA TECH
414
222 QUA TECH
414
223 QUA TECH
291
328 QUA TECH
351
224 QUAID SOFTWARE
409
225 QUALSTAR CORP
85
226 QUANTUM SOFTWARE
406
227 QUELO
32
228 QUICKSOFT
CIV
229 RADIO SHACK
35
• RAIMA
154
230 RAINBOW TECH.
154
231 RAINBOW TECH.
411
232 REAL TIME DEVICES
8,9
233 RENEGADE TECHNOLOGY
126
234 ROLAND
272
329 ROSE ELECTRONICS
307
313 S-100
307
314 S-100
411
235 SABINA INT'L., INC
422
236 SAFEWARE
54
237 SAIC
74,75
238 SAMNA CORP
.87
239 SANTA CRUZ OPERATION
198
240 SAX SOFTWARE
.426
241 SCHWAB COMPUTER CTR
.219
242 SCIENCE ACCESS. CORP.
235
• SCITOR CORP
208
243 SCOPE ELECTRONICS
107
• SEAGATE
175
244 SEIKO
199
245 SHAMROCK COMPUTER .
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330 SHECOM
391
331 SHECOM
391
332 SIMPLENET
292
292
333 SIMPLENET
246 SMALL COMPUTER COMPANY 378
247 SN'W ELECTRONICS
158
334 SOFTKLONE DISTRIBUTING 2480
248 SOFTRONICS
409
• SOFTWARE DEVPMT. SYS
99
353 SOFTWARE LINK, THE
161
354 SOFTWARE LINK, THE
161
250 SOLUTION SYSTEMS
110
251 SPECTRUM SOFTWARE
93
335 SPIDER SYSTEMS
275
252 SPSS, INC.
229
113
253 STATSOFT
254 STSC
243
358 SUMMAGRAPHICS
55
255 SUNTRONICS
118
256 SUPERSOFT
sa
257 SURAH CORP.
426
258 SYMANTEC
47
259 SYSGEN, INC.
19
260 SYSTAT
212
281 SYSTAT
212
262 TALKING TECHNOLOGIES
336 TATUNG
284
265 TAXAN, CORP.
147
269
337 TELCOR
286 TELEBIT
156,157
268 TELEBYTE TECHNOLOGY .. . 145
269 TELEMART
358
270 TELEMART
358
271 THORBURN & ASSOCIATES
424
272 TIGERTRONICS
100
273 TIMELINE
421
• TINNEY,ROBERT GRAPHICS 316
274 TOSHIBA COMPUTERS.... 36,37
275 TOSHIBA COMPUTERS .... 36,37
276 TOUCHBASE SYSTEMS, INC. . . 18
277 TRAVELING SOFTWARE
245
278 TRILOBYTE INC
409
279 TRUE DATA
174
280 TRUEVISION
337
281 TURBO POWER
116
282 UNITED INNOVATIONS
44
338 UNIVERSAL COMPUTER SYS. 369
283 UNIVERSAL CROSS-ASSEMBLRS406
284 USERSOFT
125
285 U.S. ROBOTICS
59
288 U.S. ROBOTICS
59
287 VAULT CORP
300
288 VERBATIM CORPORATION . 31
• VERMONT CREATIVE S/W . 10
289 VERSASOFT
104
290 VESTRONIX
377
291 VICTORY ENTERPRISES
174
292 VIDEX
139
293 VNS AMERICA
56,57
294 WAREHOUSE DATA
123
295 WELLS AMERICAN
39
298 WELTEK DIGITAL
112
297 WELTEK DIGITAL
112
298 WIESEMANN & THEIS
315
299 WINTEK CORP.
5
300 WINTEK CORP.
408
301 WOODCHUCK IND.
426
339 XECOM INC
257
302 XELTEK
406
363 XENDER
409
303 ZEOS INTERNATIONAL
140,141
304 ZERICON
347
305 ZORTECH
61
306 Z-WORLD
424
CONNECTIVITY
309
310
311
312
315
316
319
320
321
322
323
324
325
340
326
327
328
329
313

ATI TECHNOLOGIES, INC.
287
BUFFALO PRODUCTS
279
CARRIER CURRENT TECH.
255
CARRIER CURRENT TECH.
255
DIVERSIFIED COMP
319
FTP SOFTWARE
270
INTEL CORP.
250,251
ITRON
321
KEA SYSTEM
271
MICROCOM INC
252
MICROTEST, INC.
319
NATURAL MICROSYSTEMS • 278
NETLINE
263
ON-LINE
331
PRO- MARK
291
PRO-MARK
291
QUA TECH
291
ROSE ELECTRONICS
272
S-100
307
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S-100
307
SHECOM
391
SHECOM
391
SIMPLENET
292
SIMPLENET
292
SOFTKLONE DISTRIBUTING 2488
SPIDER SYSTEMS
275
TATUNG
284
TELCOR
269
UNIVERSAL COMPUTER SYS 369
XECOM INC
257

INTERNATIONAL SECTION
98 IS 1-48
No North American Inquiries please.
401 ACER
96IS-30,31
402 ALADDIN KNOWLEDGE SYS. 96IS-24
403 APRICOT COMPUTERS 96IS-14,15
• BIX
96IS-38
404 BLUE CHIP TECHNOLOGY 96IS-34
435 BYTE BITS
96IS-34
• BYTE CIRCULATION
9618-32
405 CALEND
96IS-29
406 CONTROL TELEMETRY
96IS-20
407 CUBIX
96IS-21
408 DATEX
96IS-39
409 EXCELAN
9615-43
432 ELONEX
98IS-19
410 GAMMA PRODS.
96IS-26
411 GREY MATTER
96IS-44
412 GTCO
96IS-23
413 INES
96IS-18

Advertising Supplement included with this issue:
Jade Computer ( U.S. and Canada Subscribers)
BYTE WEEK trial offer for West Coast and Northeast subscribers.
Correspond directly with company.
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414 INK INTERNATIONAL
96IS-22
415 INTEROUADRAM
9615-5
416 INTEROUADRAM
96IS-7
417 INTEROUADRAM
96IS-9
418 INTEROUADRAM
96IS-11
422 JB DESIGNS & TECH LTD 96IS-16
434 KADOR
96IS-18
419 MAYFAIR MICROS
9615-37
• MICROCOMP.MKTG.COUNCL IS-42
421 MICRO TECHNOLOGY
96IS-35
423 MUREX IND. SYS.
96IS-20
424 MUTEN
96IS-36
425 NOVELL DEVELOPMENT 961$--27
426 PHILIPS CONSUMER ELECT.96IS-2
• ROBT.TINNEY GRAPHICS96IS-40,41
433 SOT
9618-33
427 SEMITECH MICRO
96IS-25
• SOFTLINE CORPORATION 96IS-17
428 SOFTNAVE APS
9615-18
4313 STONE COMPUTECH CO 9615-36
437 STONE COMPUTECH CO 98IS-38
429 TECH POWER CO
9618-28
430 TRIANGLE DIGITAL
96IS-34
431 U.S.A. SOFTWARE
9618-13

REGIONAL SECTIONS
Midwest

96 MW 1-8

' BYTE TIPS
495 COMPARE COMPUTERS .
496 COMPARE COMPUTERS.

MW-4
MW-3
MW-3

Inquiry No.
497
498
499
500

Page No.

COMTEK DATA
OS ASSOCIATES
OS ASSOCIATES . ..
Y.E.S. MULTINATIONAL

Mid-Atlantic

Inquiry No.

MW- 1
MW-2
MW-2
MW-7

Pacific Coast

98 PC 1-12

519 3-F ASSOCIATES
520 ALTEC TECHNOLOGY
• BYTE TIPS
521 CAMBRIDGE DIRECT
522 COPY TECHNOLOGIES
523 COPY TECHNOLOGIES
524 CORTEX COMPUTING
526 INTEC
527 INTEC
528 LEINBACH, INC.
529 MATRIX
535 NU- MEGA
536 NU- MEGA
530 SAK TECHNOLOGIES
531 SEVERE DISCOUNT COMP
532 SF MICRO
533 TODAY COMPUTER
534 TODAY COMPUTER
527 UNDER-WARE ELECT

913 M/AT 1-8

• BYTE TIPS
M/AT-4
488 COMPARE COMPUTERS
M/AT-3
487 COMPARE COMPUTERS
M/AT-3
• EXPOCONSUL INTL.
M/AT-6,7
489 NET LOGIC
M/AT-2
490 NET LOGIC
M/AT-2
491 OWL COMPUTER
M/AT-1
Northeast

Page No.

96 NE 1-18

503 APPLIED PROG. ELEC.
NE-6
• BYTE TIPS
NE-4
504 COMPARE COMPUTERS . NE-5
505 COMPARE COMPUTERS
NE- 5
506 COMPUTER RESOURCE CTR. NE- 15
• COMPUTERS FOR THE BLIND NE-2
507 COMTEK DATA
NE- 11
508 ELECTRIFIED DISCOUNTERS NE- 1
509 EXECUTIVE PHOTO 8. SPLY. NE- 13
• EXPOCONSUL INT'L.
NE-8,9
510 JASMINE COMP. SYS
NE-7
511 JASMINE COMP. SYS.
NE-7
513 PC LINK
NE-3
514 PRECISION RECHARGE
NE- 12
512 UNDER-WARE ELECT
NE- 16

PC-5
PC-4
PC-6
PC- 16
PC-3
PC- 3
PC-6
PC- 15
PC15
PC- 15
PC- 1
PC- 14
PC- 14
PC- 13
PC- 2
PC-7
PC- 11
PC- 11
PC-9

South
96 SE 1-8
BYTE TIPS
SO-4
478 COMP. MASTERS OF AUGUSTA SO- 1
477 DRS POWER PRODUCTS . . . SO-2
478 DRS POWER PRODUCTS .
SO-2
479 GENERAL BUSI, MACHINES SO-6
480 GREAT LAKES COMPUTERS SO-5
481 GREAT LAKES COMPUTERS SO- 5
483 KNAPCO
SO-3
482 UNDER-WARE ELECT
SO-8
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Overseas Corp.
Room 1528
Kasumigaseki Bldg.
3-2-5 Kasumigaseki,
Chiyoda-Ku
Tokyo 100, Japan
3581 9811
Mr. Ernest McCrary
Empresa Internacional de
Comunicacoes Ltda.
Rua da Consolacao, 222
Conjunto 103
01302 Sao Paulo, 5. P., Brasil
Tel: ( 11)259-3811
Telex: ( 100) 32122 EMBN
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To get further information on the products advertised in BYTE, fill out
the reader service card by circling the numbers on the card that correspond to the inquiry number listed with the advertiser. This index is
provided as an additional service by the publisher, who assumes no
liability for errors or omissions.
•Correspond directly with company.
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194 NEEDHAM'S ELECTRONICS .

418

302 XELTEK

406

363 XENDER

409

Page No.

Inquiry No.
373

MONITORS

9 3LYNX TECHNOLOGIES
417 INTEROUADRAM

ADD INS

366

18 ALPHA PRODUCTS CO... 412,413

369

INSTRUMENTATION

92 DSP DEVELOPMENT CORP

184

160 LOGITECH
279 TRUE DATA

174

185 MITSUBISHI

114,115

292 VIDEX

139

190 NANAO

232
232

97 ELEXOR

422

191

291

336 TATUNG

284

265 TAXAN, CORP.

147

67 CONTROL VISION

424

407 CUBIX
71

96IS-21

DATA TRANSLATION

45

76 DEFINICON

370

NANAO

KEYBOARDS/MICE
374

131

HOOLEON COMPANY

106

132 HOOLEON COMPANY

106

133 HOUSTON INSTRUMENTS . 89

NETWORK HARDWARE

18 ALPHA PRODUCTS CO.. . 412,413
36 BAY TECHNICAL ASSOC. ..

159

141

159

157 LOGITECH

82 DIGIBOARD

206

158 LOGITECH

81

312 CARRIER CURRENT TECH., INC.

83 DIGIBOARD

207

197 NUMONICS

50

407 CUBIX

96IS-21

95 EDC GMBH

102

242 SCI. ACCESSORIES CORP.

219

408 DATEX

96IS-39

9615-23

244 SEIKO

175

320 ITRON

321

413 INES

96IS-18

358 SUMMAGRAPHICS

319 INTEL CORP.

250,251

412 GTCO

415 INTEROUADRAM

96IS-5

416 INTEROUADRAM

96IS-7

418 INTEROUADRAM

96IS-11

20

310 BUFFALO PRODUCTS

279

81

311

255

55

371

MASS STORAGE

17 AK SYSTEMS

388
426

308 BASF

143 JB COMPUTRONIX

426

361

• MAXELL DATA PRODUCTS

414
414

OUA TECH

414

223 OUA TECH

414

232 REAL TIME DEVICES

411

101

406

125 HARRIS/3M

429 TECHPOWER CO.

9615-28

266 TELEBIT

156,157

268 TELEBYTE TECHNOLOGY
430 TRIANGLE DIGITAL

145
96IS-34

25 AST RESEARCH

101

26 AST RESEARCH

101
178

96M/AT-2

37 BEST COMPUTER

490 NET LOGIC

96M/AT-2

38 BEST COMPUTER

• COMPAQ COMP CORP

POWER SUPPLIES

68 COVOX
ENGINEER'S COLLABORATIVE ..

136 INTEGRAND

96PC-16
132,133
32A-F

497 COMTEK DATA

96MW-1

507 COMTEK DATA

96NE-11
194

477 DRS POWER PRODUCTS . 9680-2

73 DATAWORLD

194

478 DRS POWER PRODUCTS

76 DEFINICON
77 DEFINICON

159
159

96S0-2

79 DELL COMPUTER CORP

CII,1

100 EMERSON COMP. POWER..

352

201

PARA SYSTEMS

103

432 ELONEX

279

207 PERMA POWER

208

102 EVEREX (COMPUTER DIV )

28,29

418

243 SCOPE ELECTRONICS

208

103 EVEREX (COMPUTER DIV )

28,29

306
96PC-15

961S-19

104 FIVESTAR COMPUTER

426

96IS-18

528 LEINBACH, INC

CAMBRIDGE DIRECT

72 DATAWORLD

PRINTERS/PLOTTERS

376

418

434 KADOR

521

422

150

236,237

• INTECTRA

178

• BINARY TECH, INC

315

26

310 BUFFALO PRODUCTS

222 OUA TECH'

262 TALKING TECHNOLOGIES .

319
96IS-36

99 EMERSON COMP. POWER . 352
• ANTHRO CORP

119

403 APRICOT COMPUTERS 9615-14,15

298 WIESEMANN & THEIS'

MISCELLANEOUS

96PC-4

• AMPRO

489 NET LOGIC

375

96IS-30,31

520 ALTEC TECHNOLOGY

49 CLUB AMERICAN TECH

19
31

36 BAY TECHNICAL ASSOC.

SYSTEMS
ACER

272

368

221

401

411

259 SYSGEN, INC.
288 VERBATIM CORPORATION

220 OUA TECH

380

329 ROSE ELECTRONICS

151

411
96IS-2

154

RAINBOW TECH

208 PERSONAL SPACE COMM

7
409

208 PERSONAL SPACE COMM
426 PHILIPS CONSUMER ELECT

154

231

342

225 OUALSTAR CORP

196 NOHAU CORP

96IS-20

230 RAINBOW TECH.

263

422 JB DESIGNS & TECH LTD. 96IS-16
418

96IS-24

406 CONTROL TELEMETRY

325 NETLINE

418

96IS-20

402 ALADDIN KNOWLEDGE SYS.

426

OVERLAND DATA

LAWSON LABS, INC.

255

323 MICROTEST, INC.
424 MUTEK •

139 10 TECH
140 10 TECH

423 MUREX IND. SYS.

CARRIER CURRENT TECH., INC.

SOFTWARE SECURITY

379

150

77 DEFINICON

ITAC SYSTEMS, INC.

95

114,115

328 OUA TECH

426

95

184 MITSUBISHI

411
204

422

159 LOGITECH

411

59 COMPUTER AGE LTD

108

129 HIGH RES TECHNOLOGIES
203

35 B&C MICRO
48 CAPITAL EQUIPMENT

Page No.

106 FLAGSTAFF ENGINEERING

96IS-9

34 B&C MICRO

404 BLUE CHIP TECHNOLOGY 9615-34

Inquiry No.

36 BAY TECHNICAL ASSOC.

150

310 BUFFALO PRODUCTS
111

279

230,231

113 GATEWAY 2000

185

480 GREAT LAKES COMPS.

96S0-5

481

96S0-5

GREAT LAKES COMPS.

• IBM CORP.

FUJITSU AMERICA

90,91

135 IEEE

90,91

73
117

280 TRUEVISION

337

153 LOGICAL DEVICES

414

112 FUJITSU AMERICA

510 JASMINE COMP. SYS

96NE-7

306 Z-WORLD

424

155 LOGICAL DEVICES

414

127 HEWLETT-PACKARD

221

511

JASMINE COMP. SYS

96NE-7

172 MERRITT COMP. PRODS

376

128 HEWLETT-PACKARD

222

171

MEGATEL

287 VAULT CORP

300

161

MANNESMANN TALLY

187

173 MICRO EXPRESS

339

291

174

162 MANNESMANN TALLY

187

174 MICRO EXPRESS

339

Cal

183 MICROWAY

153

DRIVES

367

32 A.N. WHOLESALE & RETAIL
• SEAGATE

VICTORY ENTERPRISES

420
107

• NEC INFORMATION SYS. .
372

MODEMS/MULTIPLEXORS

214 PRINCETON GRAPHIC SYS.

173

234 ROLAND

126

272 TIGERTRONICS
296 WELTEK DIGITAL

100
112

357 ASTA ELECTRONIC SYS

257

282 UNITED INNOVATIONS

297 WELTEK DIGITAL

112

309 ATI TECHNOLOGIES, INC..

287

304 ZERICON

44
347

106

• NEC HOME ELECT. DIV. . 210,211
491

OWL COMPUTER

96M/AT-1

218 PROTEUS TECHNOLOGY

27

229 RADIO SHACK

CIV

233 RENEGADE TECHNOLOGY

8,9

• CLEO SOFTWARE

238

55 COMPUCOM CORP
355 DATATRONICS TECH

418
218

377

406

130 HOLMES MICROSYSTEMS

186

21

AMERICAN RIBBON

54

255 SUNTRONICS

34 B&C MICRO

411

322 MICROCOM, INC

252

61

COMPUTER FRIENDS

48

533 TODAY COMPUTER

96PC-11

35 B&C MICRO

411

324 NATURAL MICROSYSTEMS

278

96NE-12

534 TODAY COMPUTER

96PC-11

424
79

337 TELCOR
276 TOUCHBASE SYSTEMS, INC

269
18

368
31

HARDWARE PROGRAMMERS
AVOCET SYSTEMS, INC

362 BP MICROSYSTEMS
120 GTEK, INC.
121

GTEK, INC.

79

285 U.S. ROBOTICS

59

147 KORE INC.

422

286 U.S. ROBOTICS

59

152 LINK COMPUTER GRAPHICS

420

339 XECOM INC

43R

RYTE•

IA MIA RY I9R9

257

PRINTER RIBBONS

514 PRECISION RECHARGE

427 SEMITECH MICRO

96IS-25

532 SF MICRO

98PC-7
118

274 TOSHIBA COMPUTERS .. 36,37
378

SCANNERS/DIGITIZERS

275 TOSHIBA COMPUTERS.. 36,37
293 VNS AMERICA

71

DATA TRANSLATION

105 FLAGSTAFF ENGINEERING

45
108

295 WELLS AMERICAN
300 WINTEK CORP.

56,57
39
406
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303 ZEOS INTERNATIONAL

140,141

Advertising Supplement included with this issue:
Jade Computer ( U.S. and Canada Subscribers)
BYTE WEEK trial offer for West Coast and Northeast subscribers.
•Correspond directly with company.
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386
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IBM/MS-DOS APPLICATIONS
Word Processing

Inquiry No.

Page No.

SOFTWARE

387

113
IBM/MS-DOS — CAD

22 AMER. SMALL BUS. COMP
381

APPLE2/MAC APPLICATIONS
Scientific/Technical

252 SPSS, INC

382

229

APPLE2/MAC LANGUAGES

227 OUELO

383

406

IBM/MS-DOS APPLICATIONS
Business/Office

• APPLIED COMP. SERVICES

146

23 ASHTON-TATE

148,149

24 ASHTON-TATE

148,149

109 FOX SOFTWARE

25

110 FTG DATA SYSTEMS

420

410 GAMMA PRODS.

96IS-26

414 INK INTERNATIONAL .

96IS-22

178 MICRORIM

82,83

179 MICROR1M

82,83

192 NANTUCKET

..

425 NOVELL DEVELOPMENT

333
96IS-27

' ORACLE

77

228 OUICKSOFT

144

29 AUTODESK. INC.

64

63 COMPUTER RESOURCE TECH167
107 FORESIGHT RESOURCES

280

108 FORESIGHT RESOURCES

280

115 GENERIC SOFTWARE

215

116 GENERIC SOFTWARE

215

299 WINTEK CORP.
388

IBM/MS-DOS — LAN

409 EXCELAN

96IS-43

489 NET LOGIC

96M/AT-2

490 NET LOGIC

96M/AT-2

332 SIMPLENET

292

333 SIMPLENET

292

353 SOFTWARE LINK, THE

161

354 SOFTWARE LINK, THE

161

335 SPIDER SYSTEMS

275

389

IBM/MS-DOS — GRAPHICS

• DAYTRON ELECTRONICS, INC. 422
114 GENERAL PARAMETRICS .

121

203 PAUL MACE SOFTWARE

349

278 TRILOBYTE INC

409

32

• RAIMA

35

433 SBT

390

IBM/MS-DOS — LANGUAGES

96IS-33

• SCITOR CORP
246 SMALL COMPUTER CO.
258 SYMANTEC

235

11

378

42 BORLAND

71

43 BORLAND .

71

47

A + LMEIER VOGT

387

338 UNIVERSAL COMPUTER SYS

369

50 CNS, INC .

30

289 VERSASOFT

104

74 DAYSTAR COMPUTING

60

75 DAYSTAR COMPUTING

60

98 ELLIS COMPUTING, INC

44

384

IBM/MS-DOS APPLICATIONS
Scientific/Technical

14 ACCEL TECH

424

27 ASYST SOFTWARE

209

39 BINARY ENGINEERING

258

94 ECOSOFT

383

356 HORSTMANN

40

164 MATHSOFT

69

351

NATIONAL INSTRUMENTS

142

352 NATIONAL INSTRUMENTS

142

202 PATTON & PATTON

124

237 SAIC
251

54

SPECTRUM SOFTWARE

93

260 SYSTAT

212

261

212

SYSTAT

144 JENSEN & PARTNERS, INT'L. . 111
149 LANEY COMPUTER SYSTEMS 205
163 MANX SOFTWARE SYSTEMS

105

186 MIX SOFTWARE

381

211

POLYTRON, CORP.

227 DUELO

486 COMPARE COMPUTERS 96M/AT-3

96PC-3

487 COMPARE COMPUTERS 96M/AT-3

243

284 USERSOFT

125

290 VESTRONIX .........

377

305 ZORTECH
391

IBM/MS-DOS APPLICATIONS
Spreadsheet

117 GOLDEN BOW

248

526 INTEC

96PC-15

527 INTEC

96PC-15

523 COPY TECHNOLOGIES . 96PC-3

495 COMPARE COMPUTERS

96MW-3

524 CORTEX COMPUTING . . 96PC-6

496 COMPARE COMPUTERS

96MW-3

409

504 COMPARE COMPUTERS . 9614E-5

• DAYTRON ELECTRONICS, INC

422

505 COMPARE COMPUTERS . 96NE-5

80 DEPARTMENTAL TECH., INC.

137

54 COMPUCLASSICS

248

57 COMPUSAVE

420

62 COMPUTER MAIL ORDER

69 CURTIS INC

117 GOLDEN BOW

.

118 GOLDEN BOW

122 HAMMERLY COMP. SERVICES 227
146 KNOWLEDGE GARDEN

299

529 MATRIX

96PC-1

• MICROSOFT

13-15

61

IBM/MS-DOS — UTILITIES

12 A + LMEIER VOGT
30 AVOCET SYSTEMS, INC

389
66
326

40 BLAISE COMPUTING INC

33

42 BORLAND

71

43 BORLAND

71

44 BUMBLEBEE SOFTWARE INC. 102
405 CALEND

96IS-29

197
53
22,23

476 COMP. MASTERS OF AUGUSTA 96S0-1
64 COMPUTER SURPLUS STORE 422
65 COMPUTERLANE. UNLTD.

193

66 CONTECH

422

535 NU- MEGA

96PC-14

88 DISC INTERNATIONAL

414

536 NU- MEGA

96PC-14

89 DISKCOTECH

420

498 OS ASSOCIATES

96MW-2

90 DISKETTE CONNECTION

409

499 OS ASSOCIATES

96MW-2

91

406

DISKS TO GO

204 PAUL MACE SOFTWARE

128

93 DYNAMIC ELECTRONICS

420

206 PERISCOPE COMPANY

355

508 ELECTRIFIED DISCOUNTERS

96NE-1

134

509 EXEC. PHOTO & SUPPLY 96NE-13

360 PETER NORTON

134

479 GEN. BUS. MACHINES

96S0-6

326 PRO-MARK

291

411

96IS-44

327 PRO-MARK . .

291

123 HARD DRIVES INT'L

224 QUAID SOFTWARE

351

124 HARD DRIVES INT'L

200

134 I.C. EXPRESS

426

359 PETER NORTON

530 SAK TECHNOLOGIES

.

96PC-13

240 SAX SOFTWARE

198

256 SUPERSOFT
281

TURBO POWER

• VERMONT CREATIVE S/W
301
392
51

427

6 J.D.R. MICRODEVICES

428,429

7 J.D.R. MICRODEVICES

430-432

426

IBM/MS-DOS COMMUNICATIONS
COEFFICIENT SYSTEMS

204
205

315 DIVERSIFIED COMP

319

316 FTP SOFTWARE

270

119 GRAFPOINT

420

167 MEDIA CYBERNETICS

217

168 MEDIA CYBERNETICS

217

334 SOFTKLONE DISTRIBUTING 2486
248 SOFTRONICS

409

277 TRAVELING SOFTWARE

245

OTHER — CROSS DEVELOPMENT

283 UNIV. CROSS-ASSEMBLERS

394

404,405

116

52 COEFFICIENT SYSTEMS

393

142 JAMECO

200

364 J.D.R. MICRODEVICES

10

WOODCHUCK IND. .

GREY MATTER

58

406

99

254 STSC

376

418

87

• SAN DEV. SYS

53 COMPACT DISK PRODUCTS

418

47 CALIFORNIA SOFTWARE ..

406

239 SANTA CRUZ OPERATION

28 ATRON
385

49

Page No.

46 CALIFORNIA SOFTWARE
522 COPY TECHNOLOGIES.

253 STATSOFT

Inquiry No.

MAIL ORDER/
RETAIL

483 KNAPCO

96S0-3

148 LA COMPUTER

408

419 MAYFAIR MICROS

96IS-37

166 MEAD COMPUTER

417

169 MEGASOFT

411

170 MEGASOFT

411

96 MICHAEL HALVERSON& ASSOC
421

424

MICRO TECHNOLOGY

96IS-35

175 MICROCOM SYSTEMS

24

• MICROCOMP MKTG COUNCIL 96IS-42
177 MICROPROCESSORS UNLTD 424
182 MICROSTAR
• MICROWAY

419
....

373

183 MICROWAY

153

187 MONTGOMERY GRANT

266

188 MR. BOOKS, INC

52

189 M.H 1

407

195 NITRO MICRO

362

340 ON-LINE STORE

331

199 PACIFIC COMPUTER

416

200 PACIFIC COMPUTER
513 PC LINK
205 PC NETWORK

416
96NE-3
371

212 PRECISION DATA PRODUCTS 424
519 3-F ASSOCIATES

213 PRINCETON DISKETTE

422

10 4GUYS

96PC-5
100

215 PRIORITY ONE

403

16 ADVANCED COMP. PRODS.

423

216 PROGRAMMER'S PARADISE 62,63

19 ALTEX ELECTRONICS

410

217 PROGRAMMER'S SHOP

112

415

235 SABINA INT'L. INC.

411

• AMERICAN DESIGN COMP
21

AMERICAN RIBBON

503 APPLIED PROG. ELEC.
33 B&B ELECTRONICS
41

BOFFIN LTD

• BUYER'S MART
• CALIFORNIA DIGITAL

54

238 SAMNA CORP.

74,75

96NE-6

241

SCHWAB COMPUTER CTR.

409

531

SEVERE DISCOUNT COMP.

131

245 SHAMROCK COMPUTEFI

199

330 SHECOM

391

331

391

392-402
425

SHECOM
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247 SN'W ELECTRONICS
158
• SOFTLINE CORPORATION 96IS-17
428 SOFTWAVE APS

96IS-18

250 SOLUTION SYSTEMS
110
438 STONE COMPUTECH CO. 96IS-36
437 STONE COMPUTECH CO. 96IS-36
257 SURAH CORP.
426
313
314
269
270

S-100
S-100
TELEMART
TELEMART

307
307
358
358

Inquiry No.

431 U.S.A. SOFTWARE
294 WAREHOUSE DATA
500 Y.E.S. MULTINATIONAL

•

Inquiry No.

Page No.

395

EDUCATIONAL/
INSTRUCTIONAL
130
244

• BYTE BACK ISSUES
435 BYTE BITS
• BYTE BOOK CLUB

96S0-8

• BYTE CIRCULATION
• BYTE SUB. MESSAGE
• BYTE SUB. SERVICE

440
96IS-34
176,177
96IS-32
145
192

• BYTE TIPS
• BYTE TIPS

96MW-4
96M/AT-4

• BYTE TIPS

96NE-4

• BYTE TIPS
• BYTE TIPS

96PC-6
96S0-4

• BYTEWEEK/NEWSLETTER . 308
60 COMPUTER BOOK CLUB. THE 129

225
96NE-15

rril" S

180 MICROSOFT PRESS
181 MICROSOFT PRESS

396

Page No.

Inquiry No.

398

• EXPOCONSUL INT'L.
96NE-8,9
• MACMILLAN BOOK CLUB
17
• MCGRAW-HILL BOOKS
375
• MCGRAW-HILL CEC
361

422

13 ACADEMIC PRESS
• BYTE BACK ISSUES

Page No.

• COMPS. FOR THE BLIND 96NE-2
70 CYBER RESEARCH
424
• EXPOCONSUL INT'L. 96M/AT-6,7

411

236 SAFEWARE

96IS-13
123
96MW-7

335
335

OPERATING
SYSTEMS

8 2001 SALES, INC. ..
84 DIGITAL RESEARCH
85 DIGITAL RESEARCH

46
188
188

137 INTERACTIVE SYSTEMS

41

138 INTERACTIVE SYSTEMS

41

145 KADAK
226 QUANTUM SOFTWARE .

52
85

DESKTOP
PUBLISHING

• ADOBE

42,43

150 LASER CONNECTION

21

209 PERSONAL TEX
240 SAX SOFTWARE

399

138
198

ON-LINE
SERVICES

• BIX
450 BIX
58 COMPUSERVE

397

961S-38
246.247
385

RECRUITMENT

271 THORBURN 8ASSOCIATES

424

•Correspond directly with company

SUBSCRIBERS ONLY!*
Use BYTE'S Telephone Inquiry Processing System
Using TIPS can bring product information as much as 10 days earlier

SEND FOR YOUR
1)
SUBSCRIBER I.D. CARD

If you are anew subscriber or have lost your I.D. card, circle # 1on the Reader Service
Card; attach mailer label. We will immediately send your personal TIPS subscriber card.

2)

GET PREPARED

*Correspond directly with company.

• ROBT, TINNEY GRAPHICS 961S-40,41
• ROBT. TINNEY GRAPHICS
316

MISCELLANEOUS

• COMPACT DISK CLUB
506 COMP RESOURCE C7R

BYTE WEEK trial offer for West Coast and Northeast subscribers.

198 ON TARGET ASSOCIATES

273 TIMELINE
421
512 UNDER-WARE ELECT. . . 96NE-16
527 UNDER-WARE ELECT
96PC-9
482 UNDER-WARE ELECT

Advertising Supplement included with this issue:
Jade Computer ( U.S. and Canada Subscribers)

Write your Subscriber Number, as printed on your Subscriber I.D. Card, in boxes in Step 5below.
(Do not add O's to fill in blank boxes)

3)

Write numbers for information desired in boxes in Step 7b below.
(Do not add O's to fill in blank boxes.)

CALL TIPS
ENTER YOUR
SUBSCRIBER AND
ISSUE NUMBERS

ENTER YOUR
INQUIRIES

4)

Now, on aTouchlbne telephone dial: (413) 442-2668 and wait for voice commands.

5)

When TIPS says: "Enter Subscriber Number"
(Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad
ignoring blank boxes)
Enter D
III
CI El

D 1:11] 11

6)

When TIPS says "Enter magazine code & issue code"
Enter
[
1]

7a)

When TIPS says "Enter (next) Inquiry Number"
Enter one inquiry selection from below (ignore blank boxes)

b)

Repeat 7a as needed (maximum 17 inquiry numbers)
1.0DOCI11 1:113
2.01110MCID
3.0 DC On [11]
4.D [7
QOM

6.0E10111E
7.000M11
8.DD0 11 11
9.00011 11

10.001111EM
11.0EICHEE
12.0C1C1111108
13.11100111511

14.DEIDEID
UI
15.DOU rl
11 1'1
16.1:CID
17.00D

5.001711[11
END SESSION

8)

End session by entering E EI [9] Ill Clig CID

9)

Hang up after hearing final message
If you are a subscriber and need assistance, call (603) 924-9'281.

“„konwil,or

nu

nut the subscription card found in this issue or, call BYTE Circulation 800-423-8272.

'Domestic and Canadian Subscribers Only!

TO MAKE YOUR
WRITING MORE
RIVETING, SP
USING DULL
CHARACTERS.
24- wire print quality.
9- wire pric.
Ho. Hum.
or 170 in draft
Yawn. That's
mode. Dresses
how people
up memos, letreact when your writing fails to keep them
ters, etc., with up to 128 type variations. And,
glued to the page. But you'll get readers' attenlike all our Pinwriters, it works with more softtion and keep it, when you write with appealware packages than any other 24-wire printer.
ing, fully-developed characters. Like the ones
For more information about the entire
created by our Pinwriter® P2200 printer.
Pinwriter Family, call 1-800-343-4418. And disThe P2200's 24-wire print head produces
cover what alittle character development can do
crisp, fully-formed characters for a9-wire
for your writing.
price. Which means you get print quality that
NEC PRINTERS. THEY ONLY STOP
people will stop and read. At aprice that
WHEN YOU WANT THEM TO.
won't stop you.
Of course, stand-out print quality is just
one reason the P2200 is so outstanding.
It sprints through 55 letter quality CPS

NEC

NEC Information Systems, Dept. 1610,1-11-: Massachusetts Ave., Boxborough, MA 01719.

The
Tandy'
4000 LX

TANDy
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To streamline your heavy business tasks, turn to the Tandy 4000
LX. With its 32-bit Intel® 80386
microprocessor operating at 20
MHz, the 4000 LX delivers anew
level of performance to sophisticated database management and
spreadsheet analysis applications.
Two megabytes of zero wait-state
memory make the 4000 LX ready
to use with MS® OS/2, as well as
MS-DOS® software. With this
much memory standard, the Tandy
4000 LX is also ready to use as the
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Get the power
and performance
of Intel's 80386
...at 20 MHz.
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hub of apowerful multiuser office
system running SCOTM XENIX®
software. And as anetwork file
server in a3Com® workgroup, the
4000 LX provides 20 MHz performance for exceptionally high-speed
data transfer.
The Tandy 4000 LX is highly expandable. Three front-panel device
slots and eight expansion slots give
power users the flexibility needed
in configuring the optimum system. VGA graphics for desktop
publishing, an Intel 80387 math
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coprocessor for math- intensive applications and SCSI technology for
high-performance disk storage are
but afew of the many expansion
options available.
And for entry-level 386"" power,
we offer the original Tandy 4000.
Using an 80386 processor thal operates at 16 MHz, the 1MB Tandy
4000 is the perfect low-cost chàice
for the heavy power user.
The new generation Tandy 4000
LX. From the best-selling family of
PC compatibles made in America.
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