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A complete list

©1986 Hayes Microcomputer Products. Inc

of things to know about
2400 bps modems.

itself in just 4 hours of annual
use over long distance.

4. The tecﬁnology of the
Smartmodem 2400 allows you
to transfer volumes of files with
confidence across the city or

Now that you’ve memorized
that, here’s a partial list of why a
Hayes® Smartmodem 2400™ is
best for you.

1. The Hayes Smartmodem
2400 allows you to communi-
cate with the vast installed-
base of 300,1200 and 2400
bps‘‘Hayes-compatible”’
modems. The Hayes
Standard “AT” Command Set
allows you to use Smartcom II*
and other software that com-
municates.

2. Through synchronous/
asynchronous technologies, the
Smartmodem 2400 permits your
PC to access mainframes, minis,
and on-line services previously
inaccessible through asyn-
chronous-only modems.

3. The Hayes Smartmodem
2400 is efficient...it pays for

Say yes to the future with Hayes.
CIRCLE NO. 1 ON INQUIRY CARD
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across the ocean using Bell and
CCITT standards.

5. The new Smartmodem
2400B™ —a plug-in board for the
IBM PC and compatibles—allows
synchronous and asynchronous
communication through
the same Com port.

6. You will also get
the Hayes standar§
2-year limited warranty and the
opportunity to extend the war-

ranty to 4 years.

Best of all...you get Hayes.
And that’s all you ever really
have to know!

For more information or tech-
nical specs, contact your author-
ized Hayes dealer. Or Hayes
directly at (404) 441-1617.

Hayes Microcomputer
Products, Inc., PO. Box 105203,
Atlanta, Georgia 30348.



How many more reasons do you need to Unplug your computer?

Until now, connecting 128 termi-
nals to your computer meant one
thing. A myriad of cards taking up
precious space on the backplane. And
accomplishing nothing but commu-
nications. All of which could frustrate
almost any self-respecting system
designer into hanging up his calculator.

Well, at Systech, we understand the
serial communications problems of a
multi-user system. So we developed
The Unplug™ asynchronous distributed
multiplexer that can be used with
any Multibus® VMEbus or

Multibus® Il system.

computer cabinet.

The Unplug can take those 128 con-

nections off the back of the computer
and turn them into just one. And

presto, you’ve got all the expansion slots

you need for more important things.

Like disks. Streaming tapes. More CPU
power. A synchronous communications

processor. And your imagination.

You see, what we did was move part

of the computer’s operating system—

the part devoted to managing traffic to

and from the terminals—out of the

computer and into The Unplug. Giving

the host computer the freedom to
concentrate on more important tasks.

When you're ready to expand, you simply run one cable from the last Unplug
to the next. And you've hooked up 8 new users, without ever opening the

The Unplug is a trademark of Systech Corporation. Multibus is a registered trademark of Intel Corporation.

We know it sounds simple. And the
truth is, it is. In fact, you might wonder
why no one thought of it before. Then
again, no one else has our commitment
to make your job easier. And a lot
more gratifying.

Just give us a call at Systech to hook
up with The Unplug. Then you can
start figuring out what you want to add
on next.

Instead of trying to figure out how to
untangle.all those wires.

Systech Corporation, 6465 Nancy
Ridge Drive, San Diego, CA 92121,
(619) 453-8970.
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The Unplug.

An outlet for your frustrations.
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© 1986 Systech Corporation.
The Unplug patent pending.






Introducing
A Graphics Terminal
That Turns Imagination
Into Reality.

Your imagination sees a great idea
long before your eyes do. In seconds, you can
visualize every detail in clear, sharp images—
something no graphics terminal has ever been able
to do. Until now. Introducing the ForeSight Edition™
4560 Tektronix 4010/4014 monochrome graphics
terminal from Micro-Term. Finally, a graphics
terminal to match your imagination step for step.

Think of the ideas you've had that
just couldn’t be drawn fast enough. Details were
lost because your terminal couldn’t keep up. The
ForeSight 4560 can. No Tektronix or DEC-compatible
terminal draws this fast. Its non-stop, high speed
drawing rate of 2 million pixels per second assures
you that a quick idea won't suffer because of a
slow terminal.

Or a dull image. Your imagination
doesn’t create them and neither does the ForeSight
4560. Every image is extraordinarily clear and
sharp on the overscanned, soft-white background,
and the unique 20 x 20 dot character cell brings
an unequaled level of resolution to your designs.
And should you ever have a problem with the
ForeSight 4560, consider it solved. The 2 year/

90 day on-site warranty is the finest available and
you may extend coverage to five years.

It takes more than superior technology
to meet your needs. It takes imagination and the
ability to solve the problems you face every day.

It takes ForeSight.

Call Micro-Term to find out more
about our entire ForeSight Edition series of DEC
VT 220 and Tektronix 4010/4014 alphanumeric
and graphics terminals. Toll Free: 1-800-325-9056.

MICRO-TERM

Solutions You Can See.
From The Company To Watch™

Micro-Term, 512 Rudder Road, St. Louis, MO 63026.
314-343-6515 TWX: 910 760 1662 FAX: 314-326-0052
Nationwide service available through TRW, Inc.

DEC is a registered trademark of the Digital Equipment Corporation.
Tektronix is a registered trademark of Tektronix, Inc.

Regional Offices
i « Chi .

San Fi
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Easy Copy
Easy Copy
Easy Copy
Easy Copy
Easy Copy

HardCo

VS.

SHesg, I/FMEM-0
SHOS9, I/FOFF -0
SHOS, MAINMEM -0
Py

I/FDATA® |a24

I/F DATAI |B24
I/FDATAZ |C24
I/FDATA3 |A25
[/FDATA4 |B25S
I/FDATAS |C25
[/FDATAE |A26,
1/FDATA7 |B26|
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Together. we can fin

Honeywell

CIRCLE NO. 4 ON INQUIRY CARD

©1987 Honeywell Test Instruments Division

*Versatec is a trademark of Versatec, Inc,



A CAHNERS PUBLICATION VOL. XX NO. 3
MARCH 1987

PRODUCTS SPOTLIGHT

COVER STORY

HP’s new line on connectivity: customer-owned X.25 networks ......... 27

Apple opens Macintosh to system integrators. ....................... 30

NCR’s platform strategy reaches to multiprocessors .................. 33

INTERPRETER

OPTICAL DISKS

Optical memory goes multifunction—atlast ......................... Ly

COMPANIES

Wang hopes to rebound as the Doctor’'s son stepsin.................. 45

GRAPHICS TRENDS
Major manufacturers join forces to support X Window

graphics standard’ .. ....:ccssdniisiaasmasininniseiEanens susvns e 49
FEATURES
Clones vs. IBM: buyerbeware. . ...............ciiiiiiiiiiiennnnn 55

Personal computers compatible with IBM PCs offer significant price/performance
advantages over Big Blue's originals, but system integrators should evaluate quality
and level of support

Powerful software organizes largejobs ................. ... ..ot ¥ i
At every price level, integrated scheduling and cost accounting programs—called
project management software—enable users to monitor and control complex
projects

386, graphics cards pack extrapunch ................ ... ... ... 79
80386-based accelerator boards speed system processing—despite a lack of 386
software—and application-specific coprocessor boards enhance graphics and
offload host processing

Product table . . . Single-board computers .......................... 89

COMMUNICATIONS HANDBOOK . . . Table of Contents .119

*DECDIRECTIONS____ DEPARTMENTS

(Section begins opposite Page 108) Editorial Staff " ) 6

New Products . .......... .. ... .. .D1 | Editorial 13
Letters. 16

*Appearing in issues of subscribers who have | Breakpoints . 21

DEC computers New Products 109
Index to Advertisers 137
Mini-Micro Marketplace 138

Cahners Publishing Company ¢ A Division of Reed Publishing USA ¢ Specialized Business Magazines for Building and Con-
struction ® Computer/Technology * Electronics ® Food/Packaging ® Manufacturing Industries ¢ Medical, Design & Publishing
MINI-MICRO SYSTEMS (ISSN 0364-9342) is published monthly with additional issues in May and November by Cahners
Publishing Company, A Division of Reed Publishing USA, 275 Washington St., Newton, MA 02158. William M. Platt, President;
Terrence M. McDermott, Executive Vice President; Jerry D. Neth, Vice President of Publishing Operations; J.J. Walsh,
Financial Vice President/Magazine Division; Thomas J. Dellamaria, Vice President Production and Manufacturing; Edwin V.
Burkholder, Group Vice President. Copyright 1987 by Reed Publishing USA, a division of Reed Holdings Inc., Saul Goldweitz,
Chairman; Ronald G. Segel, President and Chief Executive Officer, Robert L. Krakoff, Executive Vice President. Circulation
records are maintained at Cahners Publishing Co., 270 St. Paul St., Denver, CO 80206. Second class postage paid at Denver,
CO 80202 and additional mailing offices. Postmaster: Send address changes to MINI-MICRO SYSTEMS, 270 St. Paul St., Denver,
CO 80206. MINI-MICRO SYSTEMS is circulated without charge by name and title to U.S.- and Western European-based
corporate and technical management, systems engineers and other personnel who meet qualification procedures. Available
to others at the rate of $65 per year in the United States; $80 in Canada and Mexico; $105 surface mail in all other countries;
air mail surcharge, $45 (14 issues). Special HANDBOOK issues, $15. Single issues, $6 in the United States; $8 in Canada and
Mexico; $10 in all other countries.

© 1987 by Cahners Publishing Company, Division of Reed Publishing USA. All rights reserved

MINI-MICRO SYSTEMS/March 1987

p. 27 . . . Hewlett Packard introduces
customer-owned X.25 networks. Art
design by Franson and Associates.
Courtesy of Hewlett-Packard Co.

p. 79 . ... Cards boost performance

VBPA ABP




Systems Inte
Beyond LAN’s End.

Getting ahead in today’s value added
reseller market means providing
your customers with connectivity
olutions between hardware and
operating systems. CYB Systems’ UNITE™
gives you an unprecedented advantage that can put you on the
roadkto higher profits in the burgeoning systems integration
market.

UNITE’s unique connective power goes beyond networking,
boosting the productive power of PC stations, departments and
work groups with its ability to move data between disparate
operating systems and machines.

With UNITE you can deliver integrated control over
MS™DOS, PC DOS and UNIX™ operating environments—
regardless of vendor, and provide an on-board upward link to
popular mainframes via TCP/IP or SNA protocols.

And UNITE is fully adaptable to greater interconnective
capabilities further up the road.

CYB Systems’ UNITE. The sign of the times for systems
integration. To find out how UNITE can help your clients and
enhance your business, call or write CYB Systems, or visit our
suite at the Dallas INFOMART.

CYB SYSTEMS, INC.
INFOMART, Suite 2017
1950 Stemmons Freeway
Dallas, Texas 75207
214/746-5390

UNITE is a trademark of CYB Systems, Inc. MS- is a trademark of Microsoft Corporation.
UNIX is a trademark of Bell Laboratories.

gration Profits:
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No, Maxtor isn't
announcing a gigabyte drive.

Not yet.

But consider this. In just four
years, we've increased capacities
in our 5%-inch disk drive families
from 140 MB to 800 MB.

So can gigabytes be far behind?

That's why now’s the time
to start thinking about what you
could dowith a f’lgaby‘ce drive
from Maxtor. Like open up new
applications. New markets. And
a devastating competitive edge.

But then, you can get those
advantages from every Maxtor
drive. Because each one offers
the highest performance, highest
capacity and lowest cost-per-
megabyte in its class.

So don’t just think gig.

Think Maxtor.

Maxtor Corporation, 150
River Oaks Parkway, San Jose,
CA 95134, (408) 942-1700,
TELEX 171074.

Sales offices: Austin (512)
345-2742, Boston (617) 872-8556,
Orange County (714) 472-2344,
New Jersey (201) 747-7337, San
Jose (408) 435-7884.

Masdor

Distributed by: Anthem Electronics, Inc., Lionex Corporation, Pioneer-Standard Electronics, Inc., Quality Components, Inc., Storex Corporation.
© 1987 Maxtor Corporation.
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plus parallel and serial interfaces
ensure that the printers make

friends with a range of compu _— —
and softwares. - . R | e s

The color capability, which is
standard, highlights your text
and business graphics.

View your lines

The view function permits you to ' ; T — ——
ig:g}egci;h%‘f"_‘fsérg’“ted line without Your initial impressions may lead you to
e ' think that the main benefits of the Facit
Four paper paths C-line matrix printers are their user-
The different paper paths facilitate friendliness and printout functions
tear-off and bottom feed for special You're right — but there’s more to it.

applications. A sheetfeeder is optional. Quality dand re]iability ard the eaben.

High Capacity tial features that permit the C-line printers
The C-line printers, with print speeds up to perform perfectly day after day, year
to 400 cps, are built to take heavy after year. These are the really decisive
workloads - 500 to 700 pages per day. :

benefits.
Avtomatic paper loading We think you’ll agree.
The printer itself loads the paper for In the long run.

cut sheets and continuous forms.

Alternate between
different set-ups

You can switch application - or even
host - at the touch of a key.

Easy installation

Just answer the printed questions with
the “yes” and “no” keys on the control
panel.

IBM and Epson are registered trademarks Contact your nearest Facit representative for a C-line demonstration.

FACIT

Head Office: Facit AB, S-172 91 Sundbyberg. Sweden. Phone: 46 8 764 30 00. USA : Facit Inc. PO. Box 334, Merrimack. NH 03054. Phone: (603) 424-8000

AUSTRALIA: EAl Electronics Associates Pty Ltd., 427-3322. AUSTRIA: Ericsson Information Systems GmbH, 0222-613 641. BELGIUM: Ericsson S.A., 02-243 8211. CANADA: Facit
Canada Inc., 416-825-8712. CYPRUS: LBM (Lillytos) Ltd 516 46 34. DENMARK: Facit A/S, 02-63 3311. FINLAND: OY Facit, 90-420 21. FRANCE: Facit S.A., 1-4780 7117. GREAT BRITAIN:
Facit 0634-40 20 80. GREECE: Computer Application Co. Ltd., 01-671 97 22. HONGKONG: Gilman & Co. Ltd., 5-893 00 22. ICELAND: Gisli J. Johnsen HF, 354-64 12 22. INDIA: Forbes Forbes
Campbell & Co. Ltd,, 22-20 48 081. IRELAND: Ericsson Information Systems Ltd., 7530 93. ITALY: Facit Data Products S.p.A., 039-63 63 31. JAPAN: Electrolux (Japan) Ltd., 03-479-7570.
KOREA: True Trading Co. Ltd., 2-783-3855-7. THE NETHERLANDS: Facit BV, 3480-21784. NEW ZEELAND: Northrop Instruments and Systems, 501-801, 501-219. NORWAY: Ericsson
Information Systems A/S, 02-35 58 20. PORTUGAL : Regisconta Sarl, 1- 56 00 91. SINGAPORE: Far East Office Eqpts Pte Ltd., 745 82 88. SPAIN: Perifericos S.A.,4-57 90 81. SWEDEN: Ericsson
Information Systems Sverige AB, 08-28 28 60. SWITZERLAND: Ericsson Information Systems AG, 01-821 59 21. USA: Facit Inc., (603) 424-8000. WEST GERMANY: Facit GmbH, 0211-61 090.

CIRCLE NO. 251 ON INQUIRY CARD




COMDEX/Spring ' 87
GETS YOU GROWING.

Go to COMDEX/Spring ’87 and gear your busi-
ness up for extra profits and growth. Because there
you’ll gather all the resources you need to make the
most of the busiest selling season of the year.

Exhibits to grow on

COMDEX/Spring ’87 unites you with the hottest
selling products and services including hardware
and software to automate and integrate offices. New
tools and techniques for communications and net-
working. Advances in micro-to-mainframe links.
Mass storage devices such as CD ROM. CAD/
CAM and desktop publishing products. All the
products and services to grow on.
Insight to grow on

With a Conference that includes the acclaimed
Desktop Publishing and CAD/CAM Seminars, and
special sessions on microcommunications and
software challenges, COMDEX/Spring '87 shows
you the workings of today’s money machines.

Thousands of resellers from all over the country
are gearing up for growth at COMDEX/Spring ’87.
Get your business growing by completing and
sending in the coupon for attendee information.

Produced by The Interface Group, Inc., 300 First
Avenue, Needham, MA 02194.

COMMNDEK/Spring '87

June 1-4, 1987

Georgia World Congress Center
Atlanta, Georgia

It’s time to get up and grow.

| want to get up and grow at
COMDEX/Spring 87!

[J Send me complete attendee information
[J Send me exhibitor information.

Name.

Title.

Address.

City. State Zip.

Phone._ )

Return to: The Interface Group, Inc.
300 First Avenue
Needham, MA 02194-2720

I Company.

“ The Interface Group, Inc
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HP Precision Architecture gives
almost unfair advantage




It's simpler, faster, more reliable and
efficient than conventional computer
architecture. And it delivers superior

Vou an performance for less money. Which
makes it a lot easier to meet the
challenge from your competitors.

HP Precision Architecture can give
you the edge right up the line, with
complete software and communica-
tions compatibility from micros to
mainframes.

We also designed in compliance
with industry standards for networking,
operating system, languages, graphics
and data bases. Combine this with
the advantages of an open system
architecture. And you have the flexi-
bility you need to keep your invest-
ment growing into the 21st century.

HP is the first major vendor to
combine real-time and the UNIX"
System V operating system. That opens
up all kinds of possibilities in general
purpose, scientific, engineering and
manufacturing applications.

We're already shipping the first
member of aur new computer family.
The HP 9000 Model 840 has a memory
address space 128,000 times larger
than the VAX architecture. And HP's
benchmarks show that it delivers up to
eight times the performance of the
VAX11/780. All for just $81,500:"

When you take on the competition
with the Model 840, you'll have the
best people in your corner. HP's support
has again been rated Number One
overall, according to the 1986 U.S.
Datapro Survey.

For further proof, pick up the phone
and call us at 1-800-556-1234, Ext. 160;
in California 1-800-441-2345, Ext. 160.
Then you'll be ready to pick up the
gauntlet.

[/2) oncinro
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SWITCHING

TERMINALS.

TERMINAL
SWITCHING.

Get Connected With An Equinox Data PBX.

An Equinox Terminal Network lets you connect your
terminal to any async RS-232 computer, modem or printer
with a few keystrokes. No more cable swapping, A-B
switches or moving between terminals.

Low-Cost, Easy Installation.

Equinox terminal networks cost under $100 per con-
nection and are protocol transparent. “Plug and
play” wiring accessories, menu-driven configura-
tion and on-line “HELP” make installation a snap.

Network Growth With Compatible Products.

Whether you have a few terminals or thousands,
we have a Data PBX to create the right size Terminalg

MDX
8-16 Lines

24-960 Lines

Network for your needs. And all of our Data PBXs are fully
compatible, so they can be expanded and networked to
accommodate growth and protect your investment.

Find out why thousands of terminal users rely on an
Equinox Data PBX for terminal networking. For more
information, an on-site demonstration or to find out
about our 30-day no-risk free trial program,

Call 1-800-DATA-PBX.

In Florida call (305)255-3500.
Equinox Systems Inc.
12041 S.W. 144th Street
Miami, FL 33186-6108.

S EQUinoOX is a registered trademark of Equinox Systems Inc.

DS-15
24-1320 Lines

EQUINOX

Smart Connections For Dumb Terminals.

12 CIRCLE NO. 10 ON INQUIRY CARD
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EDITORIAL

A STRONG

MANAGEMENT TEAM

I am pleased to announce two important
additions to Mini-Micro Systems management
personnel. First, Don Fagan assumes leader-
ship of the sales force as vice president/pub-
lisher, replacing S. Henry Sacks, who has re-
signed. A well-known and respected name in
the computer industry, Don served nearly 20
years with ComputerWorld in increasingly re-
sponsible positions. Starting as a salesman, he
demonstrated proficient sales skills that
quickly advanced him to vice president of
sales, and then to publisher. Under his direc-
tion, ComputerWorld ranked first in the U.S.
trade press industry in total sales and in ad
pages for more than a decade.

Second, Tim Mead joins the editorial staff
as executive editor. He has admirably served
Cahners Publishing Co. for the past seven
years in senior editorial positions. Starting at
Electronic Business as communications editor,
Tim moved rapidly to managing editor, fea-
tures. His next promotion placed him as edi-
tor-in-chief of Business Computer Systems.

Prior to his career at Cahners, Tim worked
as a field editor for Fairchild Publications
and as a general assignment reporter for a
New Jersey daily newspaper. He holds a B.A.
degree from the University of North Carolina.

Our best wishes for future personal and
professional success go to S. Henry Sacks,
founder and for the past 19 years, publisher
of Mini-Micro Systems—originally titled
Modern Data. Under his tutelage, Mini-Micro
Systems grew quickly to become the leading
monthly computer magazine in its niche.

By integrating the achieved knowledge and
experience of the past with the newly gained
sales and editorial expertise, Mini-Micro Sys-
tems now stands positioned to meet the fu-
ture challenges of the ever-changing, fast-
moving, computer system marketplace.

74

George V. Kotelly
Chief Editor

Introducing the new team: George V. Kotelly, Chief Editor; Donald E. Fagan, Publisher; and
Timothy G. Mead, Executive Editor.

MINI-MICRO SYSTEMS/March 1987
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Introducing the World's First

Toshiba is proud to announce that we are now mass producing the
world’s first super high-capacity 4MB floppy disk drive.

This new disk drive is downward compatible with conventional floppy
disk drives and uses a standard interface.

The secret is in Barium-Ferrite particles on the 4MB medium and a
special drive head. And because Toshiba produces the full system, from
key components to the completed disk drive, we have complete control
over reliability.

The next standard in floppy disk drives, the 4MB floppy disk drive is
like getting four conventional drives in one — and that means excellent
cost performance.

TOSHIBA

TOSHIBA AMERICA, INIC. OEM Division, 9740 Irvine Blvd.,, Irvine, CA 92718 Tel: (714) 380-3000
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Now . . . the new 40 megabyte, Model
145 Tape BACKUP ™ System, plus five other
new Irwin models, provide PC designers
and system integrators unparalleled flexibil-
ity with the widest selection of tape backup
peripherals available today.

P L

[rwin offers these unique
advantages.

e RELIABILITY — More than 150,000 sold.

o INTERCHANGEABILITY — The new
Irwin Model 145 can read data cartridges

Irwin BACKUP™ Systems

DATA
51" 314" TRANSFER DATA
FORM FACTOR FORM FACTOR CAPACITY RATE CARTRIDGE
Model 145 NEW Model 245 NEW 40 mb 500 Kbits  DC2000
ALREADY "
Model 125 gperSELLEK  odel 225 NEW 20mb  500Kbits  DC1000
Model 120 NEW Model 220 NEW 20mb  250Kbits  DC2000
Model 110 ggsT SEL! Model 210 NEW 10 mb 250 Kbits  DC1000

All Irwin models are available NOW!

CIRCLE NO. 28 ON INQUIRY CARD
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created on any of Irwin's seven other
Models.

e FLEXIBILITY — Both 5%4" and 32"
form factors, at 500 and 250 Kbits with
capacities from 10 to 40 megabytes.

e MARKET ACCEPTANCE — The most
frequently integrated tape backup
peripheral available today.

When you choose a tape system man-
ufacturer as your partner, consider Irwin
Magnetics and the features that have made
Irwin BACKUP™ Tape Systems the best
sellers of the microcomputer industry.

Call us! We want to work with vou.
1-800-BACKUP 1

c MAGNE TICSS

C 1980 Irwin Magnetic Systems, In¢

Irwin Magnetics

Box 7639

Mt. Prospect, IL 60068
1-800-BACKUP 1




MEMORY FOR VMEbus

«/
e
W aah 0“1

THE CI-VMEmory FEATURES
* 4MB, 8MB, 16MB in one VME bus slot. * VME Revision C compatibility.
¢ Lower and upper memory addresses independently ¢ Internal and Distributed

selectable in 64K byte increments. refresh.
¢ Addressable in 24 bit or 32 bit through 4 Gigabytes. ¢ On board Control Status
® On board parity with selectable interrupt on Register.

parity ERROR. ® Delivery from stock.

CALL FOR DETAILS . . . “STATE-OF-THE-ART MEMORIES
for Qbus, MULTIBUS AND VMEbus”

Chrislin Industries Caribe, Inc.

Call Toll Free: 800'468'0736 (est.)

P.0. BOX 1657 SAN JUAN, PR 00629 31252 VIA COLINAS, WESTLAKE VILLAGE, CA 91362
TEL. 809-876-5205 TELEX 345-4170 (CHRISLN PD) TEL. 818-991-2254 TWX 910-494-1253
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- World Runs

The Real

on Real Time.

Mbodern intelligent systems require real
time response and high efficiency. That's why OS-9/68000
has been the designer's choice in thousands of the most demand-
ing real-life applications.
0S-9 is very compact, highly adaptable, and fully ROMable. It's
C source code compatible with Unix, and it's supported by a wide range
of outstanding software tools, including graphics and networking options.
Many leading suppliers of 68000 and 68020 based systems offer ready-to-run
0S-9 packages for their products. Or you can use a Microware PortPak to
install OS-9 on your own custom hardware.
When microseconds count, you can count on OS-9.

0S5-9/68000— The Emerging Standard.

LJ
1866 N.W. 114th Street * Des Moines, lowa 50322
Phone 515-224-1929 « Telex 910-520-2535

—Inictoware —
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SCANNERS REVISITED

To the editor:

Regarding your October 1986 article,
“Datacopy builds scanning system for
desktop publishing vendors:”

® Microtek Lab Inc. is located in
Gardena, Calif., near Los Angeles, not
in San Diego.

® Our MS-300A and the earlier
MS-300 scan text and line art as well as
complicated graphics and photographs.
In fact, for a long time, we were the only
ones to offer mixed mode scanning (line
out/halftone text).

® We provide up to 52 levels of gray
in our halftone images.

® We have offered a PC DMA inter-
face (as well as serial and parallel mail-
box interfaces) free for a year now.

Robert Hsieh, Ph.D.

Vice President, General Manager
Microtek Lab Inc.

Gardena, Calif. 90247

MISSING LISTING
To the editor:

Manzana MicroSystems Inc. intro-
duced the first 3'2-inch flexible disk
drive for 5%-based MS-DOS computers
in early 1985, more than a year before
IBM Corp. announced its 3'%-inch
drives. Manzana is currently the largest
manufacturer of 3'2-inch disk drive
subsystems for IBM and compatible
computers. I was, therefore, surprised
to not see Manzana included in your
listing of 3':-inch disk drives (MMS Fall
Peripherals Handbook, November 14,
1986, Page 33).

Demand for our subsystems has
grown steadily. Not only have we had a
number of sizeable orders from large
institutions—the U.S. Postal Service
and Westinghouse Electric Co.—but
our dealers have reported increased de-
mand for our 3's-inch upgrades. Man-
zana offers a comprehensive line of 3'-
inch external and internal drive
systems.

David L. Gluck

President

Manzana MicroSystems Inc.
Goleta, Calif. 93117
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LOWER COST
PERMIP |

TEM

The best place to start is with Parallel Processing from
Concurrent Computer Corporation. You get outstanding
price/performance from a unique system architecture
with an event-driven, real-time operating system that
maximizes throughput, response and
sheer computational power.

Power and Growth

Concurrent Computer Corporation
gives you all the power you need
today and the ability to plug-in
more when you need it. Without
the high cost of replacing hard-
ware or software.

Our flagship Model 3280 MPS lets
you start at 6 MIPS and grow up
to 33 MIPS just by plugging in
additional processors. There’s no need to
reprogram; no obsolescence of your exist-
ing hardware.

Computers With A Future
There are a lot more reasons why
Parallel Processing makes sense.
Like its built-in reliability. Like the
way it accommodates I/0. The low
life-cycle cost. They're the systems
with a built-in future.

Want more?

1-800-631-2154

or write us at

Concurrent Computer Corporation
2 Crescent Place
Oceanport, NJ 07757

SR R R R T A ]

B ]

Concurrent ;
Computer Corporation
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YOU'VE SEEN TEK GRAPHICS
PERFORMANGE LIKE THIS.
BUT NOT AT $2495.

o
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Copyrig mmsss Tektmnlx Inc. All rights reserved. Pnoe user, quantity one in U.S. dollars and is subject to change without notice.
- Grap;:glcs courtesy of CAD Associates, PQA Engineering, &0 and SAS Institute, I:nyc. Mouse shown in photograph is optional. VLT 104



%’.
:
8
5
<
@,
b

AYOWRL O 1O'\d

The powerful 4200 feature
set includes graphics in-
telligence to boost through-

put of those graphics software, hardware and
applications. And with local  fraining time stays protected
segmentS, you can use now and in the future.
such popular features as You can bring your 4200-
true zoom and pan to view applications to life by adding
[y Ty ~ data well beyond display a Tek Color Ink-jet Printer. That
— resolution. re\:na(;ales high-resolution color
; ; To take full advantage of ardcopy output on paper or
The industry graphics those features, you'l find 4200  transparencies. To further
* standard adra- compatibility with the world's enhance productivity, there'’s
matic price/performance  |caqing software and hard- 4200 background copy that
Tektronix 4200 Family of  {he 4200 Series are members ~ YOU'e printing.
Intelligent Color Graphics of the broad Tek product fam- To learn more about the
Terminals. ily, your investment in that 4200 Family of Intelligent

Equally dramatic are the Color Graphics Terminals,
capabilities you gain for your TEK GRAPHIGS contact your Tek represent-
Data Analysis, CAD ative. Or call,
and Shop Floor/Manu- oc ss G s S'I' s 1-800-225-5434. In
facturing applications. PR E IN Y EM s Oregon, 235-7202.

Tektronix:

COMMITTED TO EXCELLENCE
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Two Great 60-Second
Replacement Kits.

Replacing your aging VT100 terminal with our CIT 101XL is as
easy as changing a 100 watt light bulb. Because from start to
finish, the whole process takes only about 60 seconds.

The CIT 101XL is not only 100% compatible with your old
VT100, it’s compatible-plus. And that’s where the CIT 101XL
really starts to shine.

With some pretty bright features that C.Itoh terminals have
become famous for. Like a big 14-inch tilt-and-swivel screen,
large easy-to-read characters in a 7 x 11 dot matrix, multi-page
memory and a choice of soft white, amber or green phosphors.

But don’t think we re-invented the light bulb completely. While
the CIT 101XL keyboard retains that comfortable VT100 layout
and functionality, we improved it by arranging the cursor keys
into an inverted “T” and adding 16 function keys.

The CIT 101XL. It’s time to shed some new light on the old.

For more information on the CIT 101XL terminal, contact
CIE Terminals, a C.Itoh company, 2505 McCabe Way, Irvine,
CA 92714; or call (714) 660-1421 or our toll-free number (800)
624-2516.

VT100 is a trademark of Digital Equipment Corporation.

C.ITOH

CIE Terminals
CIE Terminals, Inc., 2505 McCabe Way, Irvine, CA 92714 « (714) 660-1421 (800) 624-2516
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BREAKPOINTS

GRAPHON UNVEILS DEC/TEK COLOR TERMINALS AT NCGA

GraphOn Corp., Campbell, Calif., invades the color market with its new
GO0-400 line of graphics and alphanumeric terminals. Like their monochrome
cousins, these new terminals provide full 13R2-column emulation of Digital
Equipment Corp.’s VTR20, as well as Tektronix Inc.’s 4205, 4207 and 4111.
Selling for $2,995 to $5,995, the G-400 line supports DEC’s Remote Graphics
Instruction Set (REGIS) at a resolution of 800 by 520 pixels. The terminals use
Sony Corp. of America’s 14-inch Trinitron monitor and the Texas Instruments
TMS34010 dedicated graphics processor. GraphOn plans to show them for the
first time at the National Computer Graphics Association conference March
22-26 in Philadelphia.—Mike Seither

MICROSPEED ANNOUNCES 3-D I/O0 DEVICE

Look this month for FastTRAP—Microspeed Inc.’s (Fremont, Calif.) 3-D
pointing device that allows users to enter X-Y-Z axis data into CAD/CAE and
other graphics applications. The combination mouse, track ball and third point-
ing-axis device emulates current mouse hardware. It features a 200-pulse-per-
inch track ball and finger wheel and three input buttons for menu selection.
FastTRAP will be priced at $149, with OEM discounts available.

—Megan Nields

TEK TREKS INTO PC TERRITORY

Augmenting its venerable line of graphics terminals and workstations, Tek-
tronix Inc. this month enters the high-end IBM Corp. PC graphics market with
an $1,800 graphics board, a $950 high-resolution monitor and two terminal-
emulation packages. The EGA-compatible PC4100 graphics board utilizes the
1-MIP, 50-MHz Texas Instruments TMS34010 processor. The 13-inch, 640-by-
480-pixel monitor sports a 0.R6-mm dot pitch and a cylindrical surface. Link-
ing the system into mainframe-level graphics, the PLOT 10 PC-05 ($495) and
PC-07 ($995) packages allow PC users to emulate Tektronix 4105 and 4107
terminals. The Beaverton, Ore. manufacturer aims the system—collectively
called the PLOT 10 Advanced PC Graphics family—at CAD applications.
—Dave Simpson

WORKSTATION VENDOR JUMPS INTO VMEBUS BOARD BUSINESS

Sun Microsystems Inc., Mountain View, Calif., is broadening its product mix
beyond workstations. In late March the company is expected to announce that
it is entering the VMEbus board business. Sun has been building custom
boards for its customers—OEMs and the federal government—Dbut has never
sold them on the open market. The first round of products includes a 20-MHz,
MC68020-based CPU card; an Ethernet controller; a video interface; and a
4M-byte memory board.—Mike Seither

MAKES A BIG EFFORT TO GET SMALL

Digital Equipment Corp., Maynard, Mass., came a step closer to attaining CEO
Ken Olsen’s lofty goal of down-sizing the VAX minicomputer by a factor of
100,000-to-1 recently when it unveiled its smallest system yet, the MicroVAX
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BREAKPOINTS

2000. Although measuring about the size of a toaster oven, the system packs
up to 6M bytes of memory on a double-sided, surface-mounted board. It has a
maximum disk storage of 142M bytes and 14 custom chips, manufactured by
DEC, to control disk and graphics functions. The system, available for delivery
within the next 30 days at a base price of about $10,000, was introduced as
DEC shipped its 100,000th VAX system—to the Standard Oil Co. in Dallas.

— Tim Scannell

SKY COMPUTERS CAUGHT IN VORTEX OF ACTIVITY

On March 9, Sky Computers Inc. of Lowell, Mass., a leading supplier of
board-level array processors, will make a heady claim: near supercomputer
performance for IBM Corp. PC/ATs and Multibus II, NuBus and VMEBus work-
stations. For less than $10,000 per single-slot board (PC/AT version), system
integrators and OEMs in the technical/engineering workstation market can
pick an arithmetic processor from Sky’s Vortex line. The boards, with vector-
izing capability, boost speeds of 20 MFLOPS in 32-bit mode and 10 MFLOPS in
64-bit mode. According to the company, Vortex products, when designed into
high-end workstations from Apollo Computer Inc., Digital Equipment Corp.,
Sun Microsystems Inc., et al, will close the performance gap between them and
minisupercomputers. Vortex for the PC/AT and Mulitibus II and NuBus sys-
tems will be available 60 days after receipt of order; for the VME, in the fourth
quarter.—Doug Pryor

PUTS MIPS MUSCLE INTO PARALLEL PROCESSING

Although barely three years old, Encore Computer Corp., Marlboro, Mass.,
has latched onto what president and CEO Jim Pompa calls the technical wave
of the future: general-purpose parallel processing. This type of processing
employs super, high-performance workstations—not laboratory tools such as
connection machines and butterfly architectures. In fact, Encore recently an-
nounced its official entrance into the parallel-processing market at the Uni-
forum conference. According to Pompa, Encore has been tapped by the Defense
Department’s Defense Advanced Research Planning Agency (DARPA) to develop
a 1,000-MIPS processor within three years.—Tim Scannell

BUILDERS OF TOMORROW’S COMPUTERS SHOULD FOCUS ON STANDARDS

The future of computing can be summed up in four words, according to C.
Gordon Bell, one of the architects of Digital Equipment Corp.’s VAX computer
and presently with the National Science Foundation: “UNIX and open architec-
tures.”” Bell noted that, at a recent meeting sponsored by the NSF, six super-
computer manufacturers and representatives from up to 20 universities agreed
to implement UNIX as a standard in large-systems design. “UNIX as a stand-
ard and not as an option is essential,” he said. ‘“‘One cannot build a hierarchy
without a standard.” Bell also said that the great benefit of an open-systems’
standard is that, when vendors and users can agree, systems development can
proceed to the next generation. Standing in the way, however, he said, are
problems with security, with network speed—and with the installed base of
older systems.—Tim Scannell
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2.7m\7\/and you're ready to roll.

27 milliwatts. Thats all it takes for standby mode on our FD-35 Series
35 inch floppy disk drives with the Power Saver option. And, in operation,
they consume a mere 172 watts average at read/write, and 2.90 watts average
at seek. These just happen to be the lowest numbers for any 3.5 inch drive.
This remarkable feat is made possible by the use of new custom LSI chips
with CMOS technology for more efficient control over all the drive functions.
For added reliability and accuracy we shortened the gap between the band
actuator and the head and included a more precise head position mechanism.
This means stable reading and writing, even at high track densities.
And, asifall that weren't enough, we've thrown in special
aluminum RF shielding to keep out noise pollution.
With the growing need for more portable
systems, 27 milliwatts is a load

anybody can carry.

Built To Fanatical Standards. T IEAC.

INSTRUMENTATION AND COMPUTER PRODUCTS DIVISION, 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640
East (617) 4757311 South/Midwest (312) 3519124  Rocky Mountain (602) 242-4025 (303) 337-6329 (801) 5322111
Northwest (408) 727-1427  Southern California (213) 726-0303 ©1985
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TheWorkgroup Server Family:

There are only three primary colors. But by mixing We started with industry standards for hardware,
and matching these three colors, an artist can create any  operating systems, networking and software. Things like
color in the rainbow. This is the principle we've used UNIX* System V, Motorola’s 68000 microprocessor
in developing our computer solutions. family, and VME and SCSI buses. The standards.
Standards. Enhancements. Connectivity. Then we enhanced these standards to give your
Convergent has put them all together in a family of customers increased performance and productivity.
Workgroup Servers that give resellers the leverage to The simple windowing interface to UNIX is one example.
solve a wide variety of specific problems. Our fully integrated office automation package is another.

And finally, we went one more step and connected
our Workgroup Servers to a wide range of computers

Workgroup Server is a trademark and Convergent is a registered trademark of Convergent
Technologies, Inc. UNIX is a trademark of AT&T. IBM is a registered trademark of International
Business Machines Corporation. Apple and Macintosh are registered trademarks of Apple
Computer Corporation.
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Where great systems converge.

from other vendors. Including IBM* PCs and compatibles, Standards, enhancements, connectivity and a great

Apple* Macintoshes} other UNIX-based systems and VAR program. To find out more about these areas of

IBM minis and mainframes. opportunity, call us today at 1-800-832-2255, ext. 296.
Sound interesting! There's one more thing. In Europe, ring 44-3444-11707. Or write us: Convergent

Convergent offers a comprehensive VAR program to Technologies, 2700 North First Street, San Jose, CA
complement this strong product offering. Featuring the 95150-6685, Mail Stop 10-015.
margins and support services youd expect from a company WEe'll help you find the end of the rainbow.
exclusively dedicated to resellers.
With no cross-channel conflict.

THE WORKGROUP SERVER FAMILY

S/50™ s/120™ S/220™ S/320™ S/640™ S/1280™
Max Users 5 12 22 32 64 128
Max RAM 2MB 5MB 5MB 16 MB 64 MB 24+ MB
Max Disk Storage* 80 MB 140 MB 280 MB 4.0 GB 4.0GB 6 GB
Technology 10 MHz 12.5 MHz 12.5 MHz 12.5 MHz 25 MHz 4x16.67 MHz
68010 CPU 68020 CPU 68020 CPU 68020 CPU 68020 CPU 68020 CPU
MIPS 75 2.0 2.0 2.0 4.25 8.8

*storage listed in unformatted capacities

Convergent

When great ideas converge, great products emerge.




The single best way to turn your
PCAT into a multi-user system.

Introducing the Wyse WY-60.

Now there’s a perfectly compatible,
reliable, economical, Wyse way to get
multi-user mileage from your PC-AT.
Wyse WY-60 terminals give you com-
plete compatibility for your IBM
Personal Computer AT systems, right
down to the exact keyboard layout,
character set and display features.

The only thing different is how
much cleaner and more readable your
information is with the WY-60’s high
resolution and flat, non-glare, 14" tilt/
swivel screen.

Multiple display formats go up
to 132 columns and 44 lines on one
screen, to get the most out of
applications such as Multiplan and
WordStar.

And a 512-character downloadable
soft font is also there when you need
mathematical symbols or customized
character sets.

The adjustable arm is optional,
and you can choose a green, white or
amber screen.

No wonder we ship more terminals
than anybody but IBM *

Call toll-free or write, today, for
more information. Wyse Technology,
Attn: Marcom Department 60-AT, 3571
N. First St., San Jose, California 95134.

Call 1-800-GET-WYSE

WYSE

YOU NEVER REGRET A WYSE DECISION.

Wyse is a registered trademark of Wyse Technology. WY-60 and the “V" shaped

design are trademarks of Wyse Technology. IBM and IBM Personal Computer AT

are trademarks of International Business Machines Corporation. WordStar is a
registered trademark of MicroPro International. Multiplan is a registered trads rk of
Microsoft Corporation. © 1986 Wyse Technology. *Dataquest 1985 terminal shipment

update.
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HP’s new line on connectivity:
customer-owned X.25 networks

Mike Seither, Senior Editor

System integrators, network man-
agers and data center professionals
charged with masterminding corpor-
atewide communications networks
are caught between a rock and a hard
place. Point-to-point connections, the
rock, often mean an inflexible ar-
rangement of costly leased lines that
provides only limited connectivity.
IBM Corp.’s Systems Network Archi-
tecture (SNA), the hard place, offers
limited connectivity in multivendor
environments.

That’s how strategic planners at
Hewlett-Packard Co. view the com-
munications options available today.
Their response is a repositioning of
the company’s AdvanceNet system
and an array of standards-based prod-
ucts that will tie together an entire
organization: engineering labs to

manufacturing to regional sales office
to business operations to branch of-
fices.

The tune Hewlett-Packard is sing-
ing is a variation on an old theme—

X.25. Like many vendors, HP has
long supported the X.25 interface as a
way for its computers to communi-
cate with each over long distances
through public packet-switched net-
works. But now the company says it
has acquired enough expertise, and
developed a large enough product
portfolio, that it can design, set up
and maintain private X.25 networks.
Compared with point-to-point con-
nections over leased lines, private
wide area networks (WANSs) can cut
data transmission costs 25 percent to
50 percent, HP says. Moreover, the
company claims that private X.25
networks offer customers a higher de-
gree of reliability than public tele-
phone lines and more control over
such things as recovering from errors
and balancing traffic on circuits.
Perhaps most important, HP says it
can put together a WAN that allows
not only its computers to coexist but
also those of other vendors, including
IBM Corp. and Digital Equipment
Corp. Such a network can be had for
as little as $100,000, says Willem

Roelandts, general manager of HP’s
Information Networks Group in Cu-
pertino, Calif. That kind of bare-
bones system would include three
switching nodes for hooking up about
60 devices and a network-manage-
ment system built around an HP 9000
technical workstation. From there the
sky is the limit; large corporatewide
networks can cost several million dol-
lars.

Looking for a new image

HP unveiled its multivendor net-
working strategy in February just be-
fore its annual briefing for industry
analysts. That announcement, which
included 13 new products and serv-
ices and a definitive statement about
the company’s plans for connectivity,
is something of a turning point for the
$7 billion electronics giant. Comput-
ers and instruments—not networking
—have been the stuff of HP’s reputa-
tion.

Indeed, both IBM with SNA and
DEC with its DECnet have overshad-
owed HP in the WAN arena. That, in
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Excelan Networking Series

PC, XT, AT and RT Users

Connect Your PCs
to Ethernet
with TCP/IP

------------

= Complete LAN solution
for DOS, XENIX and AIX

= NETBIOS for PC networking:
IBM PC LAN and Novell compatible

= DOS network applications: FTR, Telnet, VT-100
and VT-52 emulations

= XENIX and AIX network applications: FTP.
Telnet, R-Utilities and Mail

= A programming library for developers

= Intelligent hardware: On-board TCP/IP

= Connect to UNIX machines, VAXes and PDP-11s
» Unbeatable price performance

For all the details to suit your individual needs,
Call 800-EXCELAN or 800-521-3526 in Callif.

EXCELAN

2180 Fortune Drive, San Jose, California 95131 Fax 408-434-2310 Telex 176610
Weir Bank, Bray on Thames, Berkshire, SL62ED England, U.K. (0628)34281
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spite of the fact that HP has an in-
stalled base of some 8,000 networks
connecting 40,000 nodes through its
proprietary set of Distributed Sys-
tems Network (DSN) protocols.

“HP has allowed DEC to get a
reputation as the premier network
vendor,” says Sandy Gant, an analyst
with InfoCorp., a Cupertino, Calif.,
market research firm. “While their
approaches may be different, the de-
liverables are, in fact, not that far
apart.”

Other analysts agree about the
image problem HP has built for itself.
“They’ve certainly never been known
for their networking solutions,” says
analyst Doug Gold of International
Data Corp., Framingham, Mass.
“This [X.25] strategy is very smart. It
should help HP in the office-automa-
tion market, which they’ve been try-
ing to break into for three or four
years.”

Searching for standards

Company officials seem to have no
problem accepting this view of histo-
ry, and in fact appear quite eager to
begin writing some new chapters.
John Young, HP’s president and chief
executive officer, calls the recent an-
nouncements the most significant
ever made by HP in the area of com-
puter interconnection. Declares Roe-
landts, the man in charge of oversee-
ing the new HP program: “We haven’t
had the recognition in the market-
place [for networking], but with our
capabilities now, that will change.”

Those capabilities, to some extent,
are a result of HP’s finding new ways
—through product modifications and
marketing programs—to sell existing
equipment. At the same time, the
company has marshalled a small
army of networking specialists to help
customers worldwide define their
needs. HP is also reiterating its sup-
port for networking standards, such
as the Open Systems Interconnection
(OSI) model put forth by the Interna-
tional Standards Organization.

While the OSI specifications are
still being ironed out, HP has decided
to move away from its DSN proto-
cols, although it will still support cus-
tomers who use them. Instead of
DSN, the company is backing AR-
PAnet, the networking scheme

MINI-MICRO SYSTEMS/March 1987



MINI-MICRO SYSTEMS

SPOTLIGHT

adopted by the Department of De-
fense Advanced Research Agency
(DARPA) and in wide use throughout
universities and military installa-
tions. HP is betting that the OSI will
bear a strong resemblance to AR-
PAnet, says Roelandts. Right now, he
adds, about 70 computer vendors
support ARPAnet, and HP is working
to support them all. The company has
already made sizable inroads toward
that end by being compatible with the
ARPAnet protocols that the Wollon-
gong Group Inc. has ported to some
20 different vendors’ systems.

In another move towards stand-
ards, HP says it will support the Net-
work File System which was devel-
oped by Sun Microsystems Inc. and
which is quickly becoming a de facto
standard.

In a few cases HP has improved
older gear to make it easier for net-
work owners to use. For instance, the
HP 2334A Plus packet assembler/
disassembler (PAD) and statistical
multiplexor operates 25 percent fast-
er than earlier models. Thanks to a
new default mode, users can config-
ure the system themselves and save an
HP installation fee. The HP2334A
Plus lists for between $2,800 and
$5,350, depending on the number of
ports (four, eight, 12 or 16).

There are other examples of im-
proving on the old for a new class of
customer. With the addition of a new
$350 statistical-software package, for
example, the existing HP 4952A pro-
tocol analyzer can be used to trouble-
shoot X.25 and SNA networks at the
link level. Similarly, the HP 4953A
protocol analyzer can be modified for
$1,200 to detect network degrada-
tion.

Not all of HP’s X.25 WAN solution
comes from in-house. The company
has OEM relationships with a num-
ber of other manufacturers to fill in
the blanks. For X.25 switching nodes,
HP is relying on M/A-COM Telecom-
munications Inc., Germantown, Md.
For broadband to baseband conver-
sion—getting  information  from
workgroups into a companywide net-
work—HP has turned to Ungermann-
Bass Inc., Santa Clara, Calif. For net-
work design tools to determine the
least expensive and most efficient way
to configure networks, HP uses both
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Excelan Networking Series

Network Users

Turn a PC into a Powerful
LAN Analyzer

= Troubleshooting LAN problems

= Monitoring LAN activity

» Debugging LAN applications and protocols

= Full compliance with Ethernet/IEEE 802.3

= Remote test control option — with PC
communications products

= Other PC node activities — with optional
TCP/IP and NETBIOS applications

= Optional COMPAQ PORTABLE 286 with installed
LANanalyzer Kit

= One year warranty

= Unbeatable price performance

For all the details to suit your individual needs,
Call 800-EXCELAN or 800-521-3526 in Calif.

EXCELAN

2180 Fortune Drive, San Jose, California 95131 Fax 408-434-2310 Telex 176610
Weir Bank, Bray on Thames, Berkshire, SL62ED England, U.K. (0628)34281
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IBM PC- and HP Vectra-compatible
software developed by Connections
Telecommunications  Inc.,  West
Bridgeport, Mass.

To tie it all together physically, HP
has a newly announced Site Wire pro-
gram, based on AT&T Co.’s PDS wir-
ing scheme. This calls for a coaxial
broadband cable as the networking
backbone. An integral part of this
approach is HP’s support of Starlan, a
I M-bit-per-second local area network
that runs over unshielded twisted tel-
ephone lines. HP is recommending
Starlan as an inexpensive way to wire
office environments. The IEEE ap-
proved the Starlan specifications
(802.3) last year.

The other major pieces of HP’s
networking strategy revolve around
four basic services: design, prepara-
tion, installation and maintenance.
These services, coupled with equip-
ment supplied by HP, in effect give
large system integrators a turnkey ap-
proach to networking without a need
for third-party vendors, says Roe-
landts.

HP believes there will be a growing
market for private X.25 packet-
switched networks, particularly with-
in Fortune 100 companies. Research
that HP has conducted shows that in
1985 there were 95 such privately
owned networks. By 1994, the re-
search indicates, there will be more
than 1,000 networks worldwide.
Hardware sales alone for PADs,
switches and network control centers
are forecast to be about $1 billion,
says Roelandts.

Will HP succeed? Industry observ-
er George Colony, president of For-
rester Research, Cambridge, Mass.,

FACT FILE

Hewlett-Packard Co.
Information Networks Group
10520 Ridgeview Court
Cupertino, Calif. 95014
(408) 973-1919

Circle 473

**Private wide area network solution based on
the X.25 interface for a typical company's sales
and service, business, manufacturing and engi-
neering operations.

“*Turnkey approach involves all equipment and
services for design, installation and mainte-
nance.

**Network ties into IBM Corp. and Digital Equip-
ment Corp. environments as well as those ven-
dors who support ARPAnet protocols.

30

notes that HP is heading in the right
direction by realizing that the tech-
nology of the 1990s will be “connec-
tivity, not computers.”

“Companies don’t need a net-

work,” says Colony, ‘“‘they need an
application that involves a network.
The biggest mistake Hewlett-Packard
can make is trying to sell a technology
instead of a solution.” U

Apple opens Macintosh
to system integrators

Mike Seither, Senior Editor

System integrators, software devel-
opers and third-party hardware ven-
dors are likely to profit now that
Apple Computer Inc., Cupertino,
Calif., has opened up the architecture
of its Macintosh computer.

With the introduction of two new
versions of the popular machine—the
Macintosh II and the Macintosh SE
—Apple has broken with the past in
two key areas. First, Apple has built
expansion slots into the machines so
that resellers or users can configure
the systems for specific applications.
Second, both new computers feature
internal rigid disk drives. Until now,
Mac users have had to use external
drives.

In an effort to get the machines into
the hands of serious business and
technical users, Apple is offering op-
tional keyboards that will work with
either the Mac II or SE. The $129
version has 81 keys; the other, with 15
additional function keys and a cursor-
movement pad, costs $199.

In a separate, but related, an-
nouncement, Apple has revealed its
networking strategy finally is in place.
After more than a year of delays,
Apple announced the availability of
AppleShare software last month at
the Seybold desktop communications
conference in San Francisco. Priced
at $799, AppleShare allows a Macin-
tosh Plus to act as a file server for up
to 25 other Mac users. The company
has published its networking proto-
cols in an effort to attract third-party
hardware software developers.

Like an IBM PC

Getting most of the attention is the
Macintosh SE, a machine that out-
wardly looks more like an IBM Corp.
PC than the Mac of old with its one-

piece monitor and CPU. The SE
comes with an external 640-by-480
pixel color or monochrome monitor
and a standalone central-processing
unit inside a cabinet that’s 9.7 inches
wide and 10.9 inches deep.

The Mac SE uses Motorola Inc.’s
16-MHz MC68020 as its main pro-
cessor and features six expansion
slots that tie into the NuBus. The
NuBus, or IEEE P1196 standard bus,
is a full 32-bit bus developed at the
Massachusetts Institute of Technolo-
gy and acquired by Texas Instruments
that uses geographical addressing.
That is, four pins on each expansion
slot identify a card’s function no mat-
ter where it’s located in the cage. This
method eliminates the need for DIP
switches and allows the Macintosh SE
to identify where each card 1is, and
what it does, when the computer is
booted.

Delbert Yocam, Apple’s chief oper-
ating officer, says that about 20 ven-
dors are readying add-in products for
the SE. The products range from co-
processors and Ethernet local area
network adapters to cards that give
the SE compatibility with the DOS
operating system and IBM’s 3270
world.

In addition, Apple gave early ver-
sions of the computer to about 20
software developers to get new—and
existing—Mac applications running
on the machines. This month, Apple
is releasing the SE and Mac II specifi-
cations to other vendors who want
after-market business.

Apple, planning to market the SE as
a workstation, has designed-in plenty
of power. Main memory on the moth-
er board ranges from |M bytes to 8M
bytes, and can go to 2G bytes through
the use of add-in memory boards.
Internal rigid-disk drives that use the
small computer systems interface
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Windows™ and GEM™ in-
cluding programs like Aldus
Pagemaker™ and Ventura
Publisher ™ —plus familiar

PC programs like Lotus 1-2-3™
and AutoCAD™ We've even
included a copy of PC Paint-
brush Plus® to help you get
started with LaserView.

So call Sigma Designs.
Because if you're serious about
making it to the big screen,
Sigma Designs has what it
takes today.

LaserView.
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Sigma Designs Inc.
46501 Landing Parkway
Fremont, CA 94538
415.770.0100
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Trademarks: LaserView: Sigma Designs, Inc.; EGA: International Business Machines Corporation; Macintosh: Apple Computer; Windows: Microsoft, Inc.: GEM: Digital Research Inc. ; Pagemaker: Aldus Corporation; Ventura Publisher:
Ventura Software Inc. ; Lotus 1-2-3: Lotus Development Corporation; AutoCAD: AutoDesk Inc.; PC Paintbrush Plus: Z-Soft Corporation. *For commercial use only



Weve got

the most affordable, state -

of-the-art

data PBX you can buy.

Period.

Think Small. Then Grow Big.

You can start out with as few as six local ports and expand to as many as
1,536, worldwide. [0 Sequel’s SDC family links together terminals, I/O
ports, printers, modems, and any device that sends or receives data up to
19.2K bit/s. Without line drivers or multiplexers. Even at maximum usage,
the 19.2K bit/s rate persists.

Meet The Three.

The SDC 660 gives you a range of six to 60 ports. OJ If you outgrow it,
keep all the cards and buy the SDC 6192 chassis. Now you can grow to 192
ports. [J If you need to expand further, the SDC 6192 Network is the
answer. Plug Sequel’s local networking card into as many as 8 chassis and
expand up to 1,536 lines.

Break The $100-Per-Port Barrier.
With all this to offer and more, our switch costs less than any other. The
low $100-per-port price begins at 30 ports.

Find Out For Yourself.
Call today and we’ll demonstrate to you why Sequel’s SDC family is so
fast, flexible, and affordable. And why Sequel means “Were What's Next.”’

SEQUEL

Sequel Data Communications, Inc.
5246 Greens Dairy Road Raleigh, NC 27604
(919) 790-0300 Telex 5106002826
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Sequel’s SDC family is the first series of intelligent data switches

to offer you all large network management features, whether you need
a few or hundreds. Features like single sign-on, time-of-day clock,
toggling, redundant power and logic, security call-back, and more.

Standard Features Sampling

e Port contention by name,
number, or class

o Help menus

o Simultaneous toggling

e Priority queing

o Auto baud

o Network status display

e Password-controlled
protection

o Alternate destination routing

o Time-of-day reconfiguration

e Single sign-on
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Apple Computer Inc.
20525 Mariani Ave.
Cupertino, Calif. 95014
(408) 996-1010

Circle 474

**Macintosh SE, a 68020-based 32-bit personal
computer with six expansion slots that tie into the
NuBus

**Choice of 13-inch color or 12-inch monochome
monitors, both with resolutions of 640 by 480

pixels and capable of displaying 256 colors or
shades of gray

**Two optional keyboards, one with 81 keys, the
other with 105, of which 15 can be programmed
for specific functions

**Compatible with most applications packages
written for earlier Macintosh versions, including
the Mac 512 and Mac Plus

**Internal SCSI hard-disks available in capacities
of 20M bytes, 40M bytes and 80M bytes.

(SCSI) are available in capacities of
20M bytes (3'2-inch drive), 40M
bytes and 80M bytes (5'-inch drives.
Also available is a 40M-byte tape
backup system. This summer, Apple
expects to release for the SE its own

version of the UNIX operating sys-
tem, which will accommodate multi-
user and multitasking applications.
A Macintosh SE configured with
IM byte of memory, an 800K-byte,
3'-inch flexible disk drive, a 12-inch

SPOTLIGHT

monochrome monitor with video
adapter (taking up one slot) and a
keyboard lists for about $4,500. Add-
ing a 40M-byte rigid disk brings the
price to about $6,000.

The SE is the high end of the Mac
line; the Macintosh II sits in the mid-
dle of the product family, just ahead
of the current Mac 512 and Mac Plus.
While the Macintosh II looks like
those older machines, it’s been rebuilt
inside. Now there’s room for an op-
tional internal 20M-byte rigid disk.
Apple has also given the Macintosh II
an expansion slot, which it expects
system integrators to outfit with a
networking adapter. Depending on
configuration, the Mac II sells for
between $2,800 and $3,500. O

NCR’s platform strategy
reaches to multiprocessors

Douglas Pryor, Senior Editor

On Feb. 25, NCR Corp. announced
the Tower 32/800 and became the
first well-established computer ven-
dor to endorse a multiuser super-
microcomputer architecture built
around multiple Motorola Inc.
MC68020 microprocessors linked by
Intel Corp.’s Multibus II.

“Our approach has not been to hita
bunch of home runs. We really are
trying to be steady hitters of singles,”
says Charles Exley Jr., chairman and
president of NCR Corp., Dayton,
Ohio.

Exley’s corporate philosophy has
influenced the computer developers
in NCR’s general-purpose systems di-
vision, makers of the Tower series.
The company’s newest product, the
32/800, bunches a number of singles
that could add up to a big inning for
system integrators, OEMs and value-
added resellers looking for modular
processing platforms built around in-
dustry standard components, buses
and interfaces.

Housed in a Tower-like cabinet, the
32/800 measures 20 inches wide, 29
inches deep and just over 32 inches
high. But its packed performance sup-
ports more than 100 users.

NCR engineers have distributed

MINI-MICRO SYSTEMS/March 1987

the processing chores across a num-
ber of job-specific processors in much
the same way they did in the 32/600,
introduced in 1985. However, they

have added a twist—support for mul-
tiple CPUs, or applications pro-
cessors. In fact, the design has be-
come a full-blown, loosely coupled
architecture. It means that control is
shifted among microprocessors, each
with local memory and a memory-
management unit (an MC68461
MMU with 4G bytes of logical ad-

NCR’s Tower 32/800, a 32-bit multiprocessor system, supports more than
100 users.
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SPOTLIGHT

dress space) connected over a com-
mon bus—a Multibus II in this case.
Previous Towers used Multibus I.

Building from the ground up

Each Tower 32/800 begins with a
Master Application Processor module
built around a 16.7-MHz 68020
CPU, 68881 floating-point coproces-
sor and 10K bytes of parity-checked
cache.

For mass storage, a basic model
could include two integrated 5"-inch,
170M-byte fixed disk drives with a
small computer systems interface
(SCSI) master controller and 45M-
byte streaming tape drive rated at 90
inches per second. The total format-
ted storage for fixed disks in this
configuration is 298.8M bytes. Up to
five SCSI drives can be added without
adding an external SCSI interface and
cabinet.

Also, the basic configuration in-
cludes a file-processor module made
up of a 68000, a 68010, a Multibus II

HOW THE TOWERS STACK UP

N/

MINI  TOWER TOWER 32/400 TOWER 32/600 TOWER 32/800 TOWER 32/800
TOWER XP WITH CACHE = WITH FLOATING- WITH ONE WITH FOUR

POINT APPLICATIONS = APPLICATIONS

COPROCESSOR PROCESSOR PROCESSORS

SOURCE: NCR CORP.

interface, two SCSI device control-
lers, 1M byte of local memory and a
maximum of 64K bytes of electrically

programmable ROM. The price per
user in this configuration is about
$3,500.
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Software support for the Tower 32/800

DEVELOPMENT AND

With the introduction of the 32/800, NCR PRODUCTIVITY SOFTWARE

announced support for a long list of programming

languages and applications. Full support

Documenter’s Assistant

PROGRAMMING LANGUAGES Multiplan Spreadsheet
Multiplex (to link IBM Corp. PCs

and compatibles)

uréent txgea NCR-Alis office automation
Language Processors Inc. Common LISP

COSOL? FORTRAN*, Pascal* BBX BASIC : Su?pfort by referral

and Debug* LPI BASIC with Micro Focus lnform!x fdatabase Enggeniont
Micro Focus COBOL Extensions |n ormix fourth-generation
Silicon Valley Software Inc. Oracle 5.0 database snsgtjuta%gL

FORTRAN and BASIC management Sk
RM-COBOL-85* Prolog Q-Office O/A

R-Office O/A
Sculptor 4G/L
Today 4G/L

*New to the Tower

The basic model includes another the battery backup system for previ- new backup senses interruptions and
design twist: a power backup unit ous Towers, which maintained power maintains power for 10 seconds.
housed in a separate cabinet. Unlike until systems could be shut down, the After this time, the system starts sav-

In the world of information storage,
| thisis known as a warehouse.

Imagine storing up to 5.2 gigabytes of data on a standard T-120 VHS high-energy cassette.
Now you can with Honeywell’s new VLDS system (Very Large Data Store).

You no longer need thirty 10-inch reels of 6250 bpi 9-track
computer tape. Or 5,200 double-sided 5Y-inch floppy disks. Or
fifty-two 5%4-inch WORM optical disks. Just VLDS and a single

standard VHS cassette.
I VLDS provides a 4-megabyte-per-second sustained transfer rate,
a media cost of less than .21¢ per megabyte, and a bit error rate of 10”2 And to assure easier,
cost-effective system integration, optional high-performance imbedded controllers are available,
including SCSI and VAX/VMS.

VLDS is the latest advancement in Honeywell’s line of magnetic tape systems that have
been unsurpassed in quality and support services for over 30 years.

For details on VLDS, and its OEM pricing, contact Tom Balue, Honeywell Test
Instruments Division, Box 5227, Denver, CO 80217-5227. (303) 773-4491.

Together, we can find the answers.

Honeywell
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THE DEFINITION

OF AN OFFICE

SYSTEMS PRINTER.

A range of printers specifically designed for the office must
strike a balance between print speed and quality with paper handling
flexibility and low noise levels.

Our range of Office Systems Printers—OSP more than match
this definition.

Simple Paper Handling

Automatic cut sheet feed is built in as standard, one tray
handling both single and multi-part stationery. Changing paper is as easy
as on a photocopier. Equally simple is using the tractor feed for
continuous stationery.

A paper flexibility unmatched by any other printer in this price

T

range.

Fast and Efficient Printing

Draft, NLQ and Letter Quality print are all available in the OSP
range. And even when printing at 200 CPS noise levels are as low as
49dBA when using the acoustic option; OSP is much faster than it
sounds.

Colour Printing

Introducing colour has never been easier. You simply
change the ribbon for a colour one, as easy as changing the
ribbon in a typewriter.

Graphics
When graphics are needed the OSP range
incorporates pin addressability as standard, sothey can
print anything from Arabic to the most complex
diagram.

Interface Flexibility
A range of plug-in interfaces with their
own microprocessors mean OSP is easily
adapted to suit OEM requirements. &
Combining paper flexibility, high speeds,
low noise, colour graphics and Newbury Data
adaptability, OSP really is: The Definition of an Office ™™
Systems Printer.

FUROPES LEADING

NDEPENDENT PER

Germany: Data Recording Instrument GmbH Munchen Tel: 0895141010 France: Data Recording Instrument Sarl Zone Industrielle de Buc Tel: 0139568111



B Newhbury Daks

Newbury Data Recording Ltd,
Hawthorne Road, Staines, Middlesex. TW18 3BJ
Telephone: 0784 61500

A member of the DRI Holdings Group

PHERALS MANUFACTURER

taly: Data Recording Instrument Srl Milano Tel: 039638811 Holland: Newbury Data Recording (DRI) BV Ae Aimere Haven Tel: 03240 48004
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Fujitsu’s new 19.2 card modem will measure up to your
demands for high performance.

It's the perfect modem for use in applications such as stat muxes,
time-division multiplexers and packet-switching networks.

And, of course, it’s built with Fujitsu’s tradition of quality.

To add a new dimension to your products, call us.

800-422-4878. Or 408-432-1300 ext. 2377 in California.
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FUJITSU AMERICA, INC.
DATA COMMUNICATIONS
3055 ORCHARD DRIVE
SAN JOSE, CA 95134

See us at Interface, Booth 1050
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ing memory and processing for up to
6 minutes at maximum load. If power
returns during the 10-second period,
the system resumes operation without
affecting processing. ““This is not
fault-tolerance,” says Tower program
manager John Gray, “but it’s certain-
ly fault-resistance.”

Optional communications pro-
cessor modules make it possible for
system integrators, VARs and users to
connect to a variety of communica-
tions environments, including IBM
Corp. Systems Network Architecture
(SNA), 3270 bisynchronous and X.25
packet switching. Each module is
driven by a 68010 microprocessor
using a 2K-byte cache to speed 1/0
and program execution. Also, a local
area network module option provides
an 802.3 channel and runs Towernet,
NCR’s Ethernet implementation.

Creating value

But, without what Gray calls
NCR’s value-added UNIX, the hard-
ware would suffer the problems often
associated with multiuser systems:
I/0 bottlenecks, slow response times
and low throughput. NCR’s solution
is to distribute the system’s pro-
cessing load by breaking down the
System V operating system and as-
signing tasks to each specialized proc-
essor. For example, 1/0 chores are
handled by kernel subsets residing in
each file, terminal, communications
and LAN processor. All common 1/0
functions are replicated on each pro-
cessor. As a result, application pro-
cessors are freed from a lot of time-
consuming /0.

“With the new Tower, we have plat-
forms that can compete in medium-
scale, general-purpose and commer-
cial environments,” says Khaled
Marrei, assistant vice president of the
general-purpose systems division.
However, he suggests that NCR will
announce further refinements to the
32-bit Tower family (the 32/400,
32/600 and now the 32/800), while
continuing its support of the 16-bit
MiniTower and Tower XP.

By midyear, NCR will announce a
better than two-fold increase in con-

SPOTLIGHT

nectivity, to 256 users. Also, in the
near future, all Towers will use I-
megabit memory chips and faster mi-
croprocessors for applications and
1/0. ““We will use MC68030 chips
when Motorola can deliver them in
the volume we need; probably in early
1988, says Van Aggelakos, director
of product management at NCR’s
West Columbia, S.C., manufacturing
facility. When that happens, NCR
could become a power hitter in the
multiuser supermicrocomputer mar-

ket. O

NCR Corp.

1700 S. Patterson Blvd.
Dayton, Ohio 45479
(800) 222-1235

Circle 475

**Tower 32/800, an MC68020 32-bit loosely cou-
pled multiprocessor system for up to 112 users
**Multibus Il accommodates up to 20 expansion
modules

**UNIX System 5 Release 2.0 Version 2 opera-
ting system

**Supports up to four applications processors,
each with 4M bytes of RAM

**Supports up to five internal SCSI fixed disks.
An optional external subsystem supports 8- and
9-inch disk drives and one half-inch tape drive.
Unformatted mass-storage capacity ranges from
170M bytes up to approximately 7G bytes.
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The 7000 Series UPS. More features...
Lower profile... Attractive enclosure.

Now, you don’t have to hide your UPS
in the back room.

[RIIEDELTEC

2727 Kurtz St., San Diego, CA 92110 * (800) 854-2658 ® (619) 291-4211 (in California) e TWX 910 335-1241

Available in 3, 5, 8 and 10
KVA Models

® An “on-line” system which constantly
protects your computer or test process.

® Sophisticated state-of-the-art PWM in-
verter results in high efficiency, one-
cycle response to load changes, and
steady-state output regulation of + 1%.

® Conservative design means increased
reliability. And it can withstand a 25%
overload for 20 minutes or a 50%
overload for 10 seconds. So you don’t
have to buy a larger system just to start-
up your disc drive.

® Not just a static transfer switch, but a
““smart”’ static transfer switch found only
in larger, more expensive systems. Plus it
provides for unattended auto-retransfer
after a “start-up” overload typical of
many loads. Rugged design is carried
throughout the “switch” — 50%
overload, continuous; 200% overload for
1 second; and 600% overload for 1 cycle.

® LED indicators, digital readout, and
contact closures let you know what's
happening either locally or from a
remote location.

® Pick the option you need on the
cabinet model: mechanical bypass
switch and up to 15 minutes of battery.
Or choose the rack-mount unit and in-
stall it within your standard 19-inch
equipment rack.

® Universal input and output voltage
taps to permit installation flexibility.

Write tor more information.
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Without the right connections,
your graphic output devices
wont get the picture.

Your raster output devices need the right
connections to deliver the results you're looking
for. Without a high-performance processor to
convert graphic images and text fonts to raster
format, they’ll rob your mainframe of precious
time — and that’s not a pretty picture.

At KMW, we've got the solution. We were
the first manufacturer of graphic element pro-
cessors. And for almost a decade, we’ve made
the right connections happen for top Fortune
500 companies.

We offer easy answers to the problems of
using a variety of raster hard copy devices. Our
processors provide ultrafast, reliable graphic
element-to-raster conversion. Interconnection
to the host is made via our field-proven com-
munications products or our Auscom channel
interfaces. And most popular graphics software
allows our processors to communicate with pop-
ular graphics and CAD/CAM systems.

With KMW, you'll cut computer overhead
normally required for vector conversion or
graphics composition, eliminate the expense of
trying to develop a solution in-house, and re-
duce the time for designing new products.

We have processors for controlling laser
printers, electrostatic printers/plotters, a large
variety of low cost raster hard copy devices,
and integration of graphic images and text.
Our processors incorporate advanced
multiplane imaging features, including

color separation, resolution conversion,
and sophisticated font handling features.
We can also provide custom products.
Focus on the right connections with KMW.
Call today 1-800/531-5167 (in Texas, 512/
288-1453) or write KMW Systems Corporation,
8307 Highway 71 West, Austin, Texas 78735.

R KMW

SYSTEMS
m CORPORATION
For the right connections

Auscom is now a division of KMW Systems Corporation.
CIRCLE NO. 24 ON INQUIRY CARD
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OPTICAL DISKS

Optical memory goes
multifunction—at last

James F. Donohue
Managing Editor

This is the year that some optical
storage vendors say system integra-
tors and value-added resellers finally
will see a product they can make a
buck with: multifunction optical
disks and drives in the 5%-inch form
factor. Multifunction optical storage
disks will combine write once read
many (WORM) technology and the
newly developed, erasable technolo-
gy. Some of the disks may include
compact disk ROM (CDROM) tech-
nology as well.

A cause for cheering? You bet. This
development follows more than a
decade cf embarrassing hype for opti-
cal storage and of agonizing starts and
stops for vendors and system integra-
tors alike.

There are estimates that venture
capitalists alone have dumped $150
million into optical storage start-ups,
and none of them claim to have seen a
penny of profit. System integrators,
like Integrated Automation, Alame-
da, Calif., and Unisys Corp.’s System
Development Group, Camarillo,
Calif., have made some business but
not much money doing pilot projects
for the government and for biggies
like General Electric Co.

But now the promised land of prof-
it is in sight. Vendors like Larry Fuji-
tani, director of marketing, Optimem,
Sunnyvale, Calif., and seers like
Edward S. Rothchild, Rothchild Con-
sultants, San Francisco, predict that
the first commercial multifunction
5Ys-inch drives will appear this year
and that volume shipments will start
in 1988.

Erasability is the key

What’s all the excitement about?
What’s the big deal about multifunc-
tion optical storage devices?
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First and foremost, they will be
erasable: that is, on at least one sec-
tion of the disk you’ll be able to write
data, erase it, write data again, erase
it—on and on, many times, depend-
ing on the media and the technology
used.

Second, multifunction optical disks
will have the two other optical func-
tions: CDROM and WORM.

In CDROM, data goes on the disk
when it’s manufactured, and the disk
is shipped to the customer. With
WORM, users write on the disks
themselves, just as they would on a
flexible disk. In both CDROM and
WORM, the data, once written, can-
not be erased.

Research into erasable media has
been going on for years at companies
like N.V. Philips of Eindhoven, The
Netherlands. According to Dr. Gary
Thomas, head of Philips’ optics de-
partment, the principal technologies
under development are magneto-op-

tic (a combination of magnetic media
and laser read/write technology) and
phase-transition (in which the me-
dia’s physical state is changed back
and forth from amorphous to crystal-
line by a laser).

Sectors for each function

What will multifunction disks look
like? The way vendors explain it,
disks with a capacity of 200M bytes to
300M bytes will be partitioned into
sectors. Each sector will have the
proper media to perform one of the
functions. The drives likely will have
different laser configurations to write
and read each sector.

Fujitani says that multifunction
drives will carry price tags of $2,000
to $3,000 each at first. Then prices
will move rapidly toward $1,000 a
unit once volume shipments begin, he
says, adding that prices will stick at
about $1,000: ““I don’t see prices get-
ting into the hundreds [of dollars].”
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A BIG COMPUTER COMPANY
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WERE ONE BIG
COMPUTER COMPANY THAT'S
ALWAYS ON YOUR SIDE.

With NEC you make the sale.
You make &e profits.

Value added reselling is not the
easiest business in the world. And
it can get tougher if you're dealing
with the wrong computer com-
pany. Because a lot of them end up
competing with you for the same
sale.

NEC is different. We work
with you. Not against you.

Our sales force isn't sneaking
around selling to your prospects.

VARs like you are the only
direct sales force we have. And we
wouldn't have it any other way.

Why more and more VARs
are sold on NEC's Preferred
VAR program.
Because it works to your
advantage.

For one thing, NEC offers
larger discounts than the competi-
tion. Which means higher margins
for you. Discounts are applied
across all product families. So you
can concentrate on selling the
products your customers want. Not
the ones the computer company is
pushing. And our program doesn't
penalize you to get in the game.
Because NEC understands your

UNIX is a trademark of AT&T Bell Laboratories
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business, we give the flexibility to
ramp up gradually.

And when it comes to helping
you sell, no one beats NEC. We
provide an aggressive co-op plan.
We train your sales force. We even
have a teaming program to assist
you in establishing co-licensing
agreements in geographic markets
you can't cover.

With NEC, you're selling one
of the bi est and hottest
product lines in the business.

NEC isn't just one of those one-
product companies. We have an
extensive line of mini and micro
computers and printers.

Our newest mini computer

family is the Astra®XL
series. Take the Astra
J XL/32.1t's a power-
ful, flexible 32 user

system based on the
UNIX® operating system

“
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and an open architecture.

Then there’s our new APCIV™
Advanced Personal Computer. The
machine for the power user. And
we're backing it with a multi-mil-
lion dollar tv, radio and print
advertising campaign entitled,
“Take it to the limit.”

And then there's our le%end
ary line of reliable Pinwriter” and
Spinwriter® printers.
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Products are only one ingredient.
Support is another. Being able to
convert your software is one more.
We have a program for that too. A
program that provides all the conver-
sion tools and assistance you need.

Put a $13 billion leader
on your side.
Call NEC. We keep pushing the
limits in computers and commu-
nications. With our products.
And with a program that helps

: ‘ our VARSs sell them.
To receive our VAR
information kit, call 1-800-

343-4419. In Massachusetts call
(617) 264-8635. Or write to
NEC Information Systems, Inc.,
Dept. 1610, 1414 Massachusetts
Ave., Boxborough, MA 01719.
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As multifunction drives in the 5%-
inch form factor get established to-

MULTIFUNCTIONALITY DRIVES THE DRIVES

Optical disk drive sales
($ millions)

ward the end of this decade, Roth- 800

child says, you can expect the
appearance of 3'»-inch multifunction
drives aimed at portable computers. 700 —
IBM Corp. may be among the ven- ggggM
dors. ERASABLE
: 600 — CDROM/WORM
Many mdustry.watchers expect MULTIFUNCTION
IBM, the only major player to have
shunned optical storage so far, to St
come in once multifunction devices
are available.
400

Caution and skepticism
Not everybody agrees with this rosy

scenario, of course. Some vendors, 300
like Neal Kuhn, marketing manager
for disk drives at Ricoh Corp. in San

250
: 10

Jose, Calif., are cautious. Multifunc- 200
tion disks and drives are coming,
Kuhn says, but predictions that

they’ll appear this year may be too
optimistic. “Some day we ought to

put Ed Rothchild into a laboratory 20

100 = 80—

and make him build what he says is 1986

available,” Kuhn says.

1988

SOURCE: COMMUNICATIONS PUBLISHING GROUP

Kuhn, however, agrees that devel-
opment engineers—including those
at Ricoh—are approaching disk/drive
design from the standpoint of com-
bining erasability and WORM on the

same disk.

Industry watchers
Weissman of Communications Pub-
lishing Group, Natick, Mass., are

skeptical about the whole idea.
Weissman looks for erasable media
and drives to appear this year, but he
doesn’t expect erasability to be com-

like Steven

If you're planning to convert your data storage to
optical media, here are some guidelines from Robert
Castle, director of product marketing, FileNet Corp.,
Costa Mesa, Calif., a vendor of optical disk drives.

He says there are three ways to manage the
conversion:

1. Day One Forward. You pick a day and from
then on every new document goes into optical
storage. Old documents (those in your system before
Day One) are never converted to optical. Castle says
this method works best with documents that are
perishable: that is, where you don't need the old
documents at all—or at least not for very long. The
drawback: Users for a time must deal with both the
old and the new systems and may not know where to
look for a document. They are forced to look for
‘documents first in one system and then in the other.

2. Convert on Demand. This is like Day One
Forward in that all new documents go into optical
storage after a certain day. However, old documents
are converted as well—but only when a user calls for
them. That is, when somebody asks for an old

Three ways to go optical

document, it is pulled, converted to optical and then
delivered to the user through the optical system. The
advantage is that, unlike with Day One Forward, users
must contend only with the optical system. It's up to
somebody else to keep track of what's in each
system. The disadvantage is that, early on at least,
user demand for old documents can put a huge
strain on the systems’ optical scanners. And delivery
of documents that must be converted first can be
very slow.

3. Complete Conversion. As the name implies,
you convert all documents to optical over a fixed
period of time. Users stay on the old system until the
conversion is complete, and then they switch.

A subset of this method is Partial Conversion of
only critical documents. Example: a bank's mortgage
records.

Castle says conversion costs average 11 cents to
15 cents a document. Labor and equipment account
for 87 percent of the costs. The remaining 13 percent
is accounted for by maintenance (7 percent), media
(4 percent) and supervision (2 percent).
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bined with WORM and CDROM any-
time soon. There’s no demand for it,
he says.

“There’s a saying that all good
ideas degenerate into hardware,” he
says. ““Sure, theoretically you can do
anything. But that doesn’t mean you
want to or that anybody else wants
you to.”

The capacity of WORM disks is so
enormous—up to 2G bytes—that
there is no need for erasability, he
says. ““Just update the info on another
part of the disk and tell the computer
to ignore what’s been written before.”
Meanwhile, Weissman says, the earli-
er writing is still there and can be
retrieved. “The beauty of write-once
is that it gives you an audit trail,” he
says.

Another view comes from market
watchers like Louis Giglio, technolo-
gy market researcher at Bear, Stearns,
the New York investment concern.
He sees the first multifunction disks
combining only CDROM and
WORM, not erasability. Holding that
combining optical disk technologies
is a good idea, Giglio says, ‘A read/
write drive—one that can be used
with CDROMs and write-once disks
—should be the first step in this di-
rection.”

Conclusion: money to be made

What conclusion can you draw
from all this? It appears clear that
multifunction disks and drives in just
about any combination of erasability,
WORM and CDROM will be avail-
able from some vendor someplace in,
probably, 1988—surely in 1989 or
’90. Then you can use whatever com-
bination will make you the most
money.

No matter what the time table, few
doubt that, to play in the mainstream
computer business (which means on
the desktop where the 5Y-inch form
factor is king) optical media needs
erasability. ““If they can combine
erasability with CDROM and
WORM,” says a Pennsylvania system
integrator, “look out.”

Look out, especially, magnetic
media. “We view erasable (disks) as
having the potential to replace mag-
netic storage over the next 10 years,”
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says Skip Kilsdonk, director of mar-
keting at Maxtor Corp., San Jose.
Expected to be major players in
multifunction drives are Japan’s Hita-
chi Ltd., Ricoh and Sony Corp.;
America’s Maxtor; Optimem; Digital
Equipment Corp., Maynard, Mass.;
Optotech Inc., Colorado Springs,
Colo.; Reference Technology Inc.,
Boulder, Colo.; Verbatim Corp.,
Sunnyvale; and Laser Magnetic Stor-
age International Co., New York., the

joint venture of Philips and Control
Data Corp., Minneapolis.

Alcatel Thomson Gigadisc Inc.,
Waltham, Mass.; E.I. DuPont de Ne-
mours & Co., Wilmington, Del.; Opti-
cal Storage International, Colorado
Springs, Colo.: and 3M, St. Paul,
Minn., have joined Philips and many
of the other drive vendors in develop-
ing optical media and probably will
be among the suppliers of multifunc-
tion disks. O

COMPANIES

Wang hopes for rebound
as the Doctor’s son steps in

James F. Donohue
Managing Editor

You can’t help rooting for the
Wangs: father, son and company—in
order, Dr. An Wang, Frederick A.
Wang and Wang Laboratories Inc. of
Lowell, Mass. Fred and the company,
who are the same age (36), are in a lot
of trouble. Wang Labs has been leak-
ing money like a sieve, and Fred’s job
as the new president is to plug up the
holes. It won’t be easy.

Wang Labs’ fiscal year ends June
30. In the first two quarters of the
1987 fical year, the company lost $30
million and $79 million, respectively.
Nobody thinks Wang Labs can wipe
out all that red ink in six months, but
Fred and others at the company look
for a sharp turnaround beginning in
the year’s third quarter (see graph).

Supporters of this view are starting
to turn up, even on Wall Street. One
of these, Martin Simpson of Martin
Simpson & Co., New York, believes
that Wang Labs, after posting losses in
1985 and 1986, will show a profit this
calendar year. Simpson sees Wang in
strong contention with IBM Corp.
and Digital Equipment Corp. in of-
fice automation.

“When companies are looking to
buy office automation products—and
we’ve just done a survey of over 3,000
such companies—they tend to look at
only three suppliers: IBM, Digital
Equipment and Wang,” Simpson
says. “In our survey, 64 percent of the
companies responded that they would

be making additional office automa-
tion purchases, which is a very high
growth rate. And of these, 29 percent
intend to purchase systems from
Wang. That’s compared with 31 per-
cent for IBM and 17 percent for Digit-
al.”

War on two fronts

Wang Labs must attack its prob-
lems on two fronts. First, it has to cut
expenses, and that’s Fred’s job. You
hear the quip that Wang Labs is a $2.5
billion company being run as if it
were an $8 billion company. The
quipsters mean that Wang is full of
big ideas and of waste, inefficiency
and duplication. Fred, who is treasur-
er as well as president, says he’ll cut
expenses $50 million by July, largely
by consolidating operations (two
manufacturing plants in Massachu-
setts were the first), letting people go
and cutting the pay of the remaining
30,000 employes 6 percent.

Second, Wang has to boost sales.
That’s the job of Ian Diery, the new
head of U.S. operations. Diery, an
Australian whose accent is a combi-
nation of outback and Oxford, is fresh
from four successful years running
Wang’s European operations. In the
last three years, Wang sales in Europe
have been one of the company’s few
bright spots, enjoying a 40 percent
compound annual growth rate.

Diery believes that Wang has been
trying to sell to the United States as if
it were one country when, in fact—
like Europe—it is several countries:
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Disk Crashes
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So Hitachi Disk Drives are Built to Last.

“That *$(#&!! system you sold us died. of-the-art disk drives you can find, including
The disk drive crashed.” To the customer on 3.5",5.25", 8", and 8.8” Winchesters. We've
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the drive from someone else. Your logo is on the necessary to be one of the pioneers in optical
product. storage technology.
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we’re one of the largest OEM computer system product line for the long haul. Very serious.

manufacturers in the world, and we use disk drives W believe in forging long-lasting relationships
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A serious commitment to disk drive solutions. Ask for literature
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California, the rest of the West, Texas,
the rest of the Southwest, the South,
the Midwest, New England, New
York City and the rest of the East. So
he’s putting decision-making authori-
ty, and responsibility, into the hands
of the company’s 35 district staffs in
the belief that local sales-and-service
people best know the needs of local
customers.

“People in Texas don’t want to deal
with a salesman from New York
City,” he says. .

Customer is always right

Diery emphasized customer satis-
faction in Europe (something Fred
admits Wang “lost sight of” in the
United States when growth was run-
ning 35 percent a year). The idea
behind Diery’s decentralization effort
is to give one person, the project man-
ager, total responsibility for a custom-
er. No more passing the buck up the
line to Lowell, which meant, Diery
says, ‘“‘that the problem never got
fixed.”

That’s right, say customers like
Philip D. Dowlin, director of infor-
mation services at MidCon Services
Corp., Houston. “When we started
with Wang [late 1970s, early 1980s]
and we had a problem, we couldn’t
get the attention of anybody,” he says.
But Dowlin confirms that Diery’s
passing down of responsibility al-
ready has made his Wang representa-
tives a lot more attentive to his needs.

Wang Labs also plans, in the midst
of cutting other personnel, to increase
its sales force by 40 percent. Fred
thinks a lot of these salespeople will
come from IBM, where, he says,
they’ll have been fired as IBM cuts
back on its own operations in the face
of slumping sales. “The people they’ll
fire will be the people who didn’t fit
the IBM ‘white shirt’ mold,” Fred
says. “Those are the people we want
at Wang.”

Fred and Diery have taken charge
like Franklin D. Roosevelt did in
1932 when the country was in about
as bad a shape as Wang Labs is today.
Roosevelt had his “first 100 days.”
Fred and Diery have their “first 45
days, their “first 100 days,” and
their “first six months” and so on,
each segment filled with objectives.
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This aggressive agenda is startling in
that the company they’re reforming is
the one Fred's father, the venerable
An Wang, 67, founded in 1951 and
led as president (not counting the
short reign of John F. Cunningham in
1985) until he retired for a second
time in late 1986.

But the fact is that the Doctor, as
the senior Wang is reverently called,
let the company drift for several years
in the early 1980s. Wang Labs had a
lock on the booming word processing
industry in those years, and nobody
noticed the drift. “We were trying not
to trip over our growth,” Fred ex-
plains. Part of the problem was that
the Doctor permitted speculation that
Fred, his firstborn son, might not in-
herit the Wang helm when, in reality,
there never was any doubt about it.

Fred has been in his father’s com-
pany as an apprentice for 15 years,
doing all sorts of jobs and running
departments like R&D. People say
that he’s amiable and bright, but that
he’s not as smart as his father and
that he wouldn’t be president if he
weren’t his father’s son.

It’s certainly true that Fred became
president of Wang Labs for the same
reason that Robert F. Kennedy be-
came attorney general of the United
States: family connections. But, like
Bobby Kennedy, Fred may have what
it takes to be good at the job.

He’s amiable and low key with an
endearing way of discounting himself.
Asked how long he’ll keep the title of
treasurer, he says, “Some people say
until I learn the job.” Despite graying
hair and a three-piece suit, his demea-
nor is boyish: his hair is tousled and
he’s forever pushing it out of his eyes,
and there’s that famous can of Coke
Classic forever in his hand.

All that, of course, makes him
charming. The question is: is he tough
enough to turn Wang Labs around?

So far, he looks pretty tough. In his
first 60 days, Fred laid off 1,000 em-
ployees while making pay cuts. Mean-
while, Diery, who looks like an ex-
prizefighter, has established his own
reputation for toughness. Of him, a
Wang employee says, “‘Fred is the
boss, but woe unto thee if ye get on
the wrong side of lan.” [
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Major manufacturers join forces
to support X Window graphics standard

Tim Scannell, Senior Editor

It can reduce the cost of graphics
software development and preserve
investments already made in graphics
hardware—particularly in expensive
CAD workstations.

Those are two of the main reasons
why nearly a dozen software and
hardware companies—including such
heavyweights as Digital Equipment
Corp., Data General Corp. and
Hewlett-Packard Co.—banded to-
gether recently, in an unusual show of
mutual support, to commit them-
selves to a graphics workstation win-
dowing system developed at the Mas-
sachusetts Institute of Technology
(MIT) in Cambridge, Mass. Called X
Window, the system basically allows
vendors to develop high-level graph-
ics applications in a window-oriented
environment without concern for
hardware compatibility. X Window is
initially tailored for the UNIX oper-
ating environment, but it is expected
to migrate to other operating systems
—even MS-DOS—in the near future.

Other companies lending their offi-
cial support to X Window include
Apollo Computer Inc., Chelmsford,
Mass.; Sony Corp., which sent a rep-
resentative of its Super Micro Divi-
sion in Tokyo; and Adobe Systems
Inc. of Palo Alto, Calif., which an-
nounced plans to develop a version of
its PostScript page-description lan-
guage for use as an extension te high-
performance graphics windowing sys-
tems. The new version of
PostScript—a standard in desktop
publishing—will be available some-
time in the fourth quarter of this year,
according to Adobe spokeswoman
Anne Robinson.

The X Window System was devel-
oped as part of MIT’s Project Athena,
a five-year, $50 million effort
launched in 1983 to explore the use of
networked, high-performance work-
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MIT’s X Window
offers different
vendors a ‘‘seam-
less’’ environmen-
tal relationship.

stations in educational environments.
In essence, the system virtualizes the
interface to a workstation’s input and
output, allowing each application to
transparently handle high-level
graphics data and programs over a
local area network—in this case
Ethernet. The arrangement also
“gracefully accommodates heteroge-
neous computer components,” ex-
plains MIT’s Professor Steven Ler-
man, director of Project Athena.

The X Window System’s ability to
offer a “‘seamless” windowed envi-
ronment is key to its acceptance
among different vendors, says Vicki
Brown, program manager for CAD,
CAM and CAE at International Data
Corp., a research company based in
Framingham, Mass. Presently, about
400 vendors offer about 2,400 prod-
ucts in the graphics market, she said,
concluding “‘portability is a primary
concern.”

Although MIT will retain owner-
ship of the X Window System, it is
nonproprietary and will be offered to
any vendor for a nominal charge that

covers the cost of media and docu-
mentation. MIT will continue to
work with vendors to enhance the
windowing system, acting more or
less as a screening committee for fu-
ture versions of the product and not
necessarily as the primary system de-
veloper. “MIT is doing things that are
important and useful and will try to
convince people to adopt them,”
Lerman noted. ““But, we are not out to
develop standards.”

The announcement of support for
X Window was held in conjunction
with a two-day technical conference
focusing on the system. Sponsoring
vendors were careful to point out
that, while X Window is backed by
vendors representing a combined
total of more than 70 percent of the
graphics workstation market, the sys-
tem still had a long way to go before
being completely developed. For ex-
ample, in its present version, 10.4, the
X Window System can only accom-
modate 2-D graphics. MIT does not
have the resources in Project Athena
to develop a 3-D version but will
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assist vendors who want to develop a
3-D system, to try and “‘keep every-
thing together,” observes Lerman.
Also, while a developmental toolkit
is available for the current X Window
version, a more enhanced toolkit will
be offered with Version 11, which is
expected to be released within the
next few months, Lerman said.
Although X Window is just now

emerging from MIT’s developmental
labs and entering the commercial
world, most vendors at the announce-
ment were quick to refer to it as at
least a de facto industry standard. For
example, HP added X Window to its
price list in late January and expected
to offer the system across its product
line by the end of March, according to
William G. Parzybok, vice president
and general manager of the compa-
ny’s Design Systems Group in Fort

Full-time

ployment for your

Laser Printer

Everyone knows printers are expen-
sive, especially laser printers. And most
of the time, your printer just sits there
waiting for something to do.

BUFFALO PRODUCTS has unveiled
the intelligent way of keeping your
printers employed full-time . . .with the
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The Buffalo SX features 10 total in-
put and output ports, combining both
serial and parallel interfacing, giving
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resource network.
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output devices (printers, laser printers,
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Collins, Colo. Also, representatives
from Sony of Europe and Siemens
AG of West Germany pointed to their
presence at the meeting as a symbol of
the international importance of such
a standard in the high-level graphics
market.

The simple fact that major comput-
er manufacturers have grouped to-
gether to commit their support to X
Window should be a boon to compa-
nies that produce software for the
third-party graphics market, observed
Dr. David L. Nelson, vice president
of advanced technology and chief
technical officer at Apollo. “Our in-
tent,” he said, ““is to limit redundancy
in the industry and to send a clear
signal to third-party developers and
suppliers that, if they write to X, they
have a ready platform to present their
products.”

Despite the vendors’ enthusiasm,
however, MIT is hesitant to tag X
Window as the sole standard that is,
or will be, available to the graphics
community. MIT’s Lerman pointed
out that a number of companies al-
ready have proprietary windowing
systems designed specifically for their
hardware and do not see the need for
a universally accepted system.

One of these companies, Sun Mi-
crosystems Inc., was invited to the
MIT-sponsored press briefing and has
stated it will support X Window but
declined to attend and offer an offi-
cial endorsement.

Also conspicuous by its absence
from the MIT standards rally was
IBM Corp., which reportedly sup-
ports the X Window System through
Version 4.2 of its Academic Informa-
tion System operating environment
but apparently did not want to join
DEC, DG and the other companies in
a public commitment.

However, while MIT stops short of
promoting X Window as the only way
to fly in graphics window standards,
Project Athena’s Lerman does admit
that its momentum, especially when
driven by major companies in the
computer industry, will be tough to
counter.

“Once a rock starts rolling down a
hill, especially if it is a big rock, you
don’t have to push it harder,” he
remarked. “My guess is that it will be
harder to slow [X Window] down
than to speed it up.” O
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Tandy has more experience
in XENIX" multiuser systems
than any other VAR vendot.

When it comes to selling
XENIX-based multiuser sys-
tems, you need Tandy on your
side. That’s because Tandy has
one of the largest installed base
of XENIX systems in the world.
And years of experience that put
us head and shoulders above our
competitors.

That’s why it is to your advan-
tage to become a Tandy Value-
Added Reseller. Once you do,
you will profit from our proven
experience and expertise in
XENIX systems.

Multiuser efficiency

The high-performance Tandy
3000 HD and versatile XENIX
System V operating system
(based on UNIX® System V, the
standard of the UNIX world),

are the keys to making total of-
fice automation systems devel-
opment more efficient and cost
effective for your customers.

The Tandy 3000 HD is IBM PC/
AT® compatible and has a 28ms
40 MB hard disk drive. With the
3000 HD’s power, a XENIX op-
erating system and inexpensive
display terminals, you will be
able to custom-tailor multiuser
system solutions to meet your
customers’ needs. And that’s a
competitive edge that will help
you grow your business.

Advanced 286 technology
Based on the 16-bit Intel® 80286
microprocessor, the 3000 HD
operates at 8 MHz and features
640K main memory (expandable
to 12 MB). A high-capacity 5'/4"
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disk drive reads both 1.2 MB
and 360K formats, allowing the
3000 HD to run either IBM® PC
or PC/AT software.

Ready now for Tandy VARs
XENIX-based Tandy 3000 HD
multiuser systems are available
through the Tandy VAR Pro-
gram. A program that includes
the most complete computer
product line in the industry,
competitive pricing, strong after
market support, fast order pro-
cessing, plus a leasing program
exclusively for Tandy VARs.*

For more information on Tandy’s
Value-Added Resale program
and hot-selling industry-standard
multiuser systems, write or give
us a call today!

Value-Added Resale

B 1400 One Tandy Center, Fort Worth, Texas 76102
R T

(817) 338-2387

*Tandy VAR Leasing Program administered by Dana Commercial Credit. XENIX/Registered TM Microsoft Corp. UNIX/Registered TM AT&T. IBM PC/AT/Registered

TM International Business Machines Corp.
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PRINCETON. The
in

And much more:

Full EGA and CGA support. Princeton EGA monitors nonglare screen. The lines are crisp, the characters sharp,
bring you 64 brilliant colors and bright sharp images in and the colors even, so you're more productive. Controls
enhanced graphics mode, with 640 x 350 resolution. are located on the front, where you can reach them.

Your EGA software never looked better. Plus our HX-12E

and HX-9E automatically switch from EGA to CGA mode, Rellability. Princeton monitors are designed and
when needed. ¢ manufactured to meet your most demanding needs. Only

the finest components are used. The result: dependable
Compatibility. Princeton monitors are 100% compatible performance day in and day out.
with leading personal computers like IBM®, Compaq®, and : ;
more. No matter what system you have, there’s a Princeton Value. No other monitor gives you more for the money than
monitor that's right for you. Princeton. Compare for yourself. Feature for feature there’s

not a better value around.

Quality Image. A .28mm dot pitch (the finest dot pitch of ' ;

all leading EC-.SA displays), bright colors, and sharp Avallability. Princeton monitors are as easy to get your
resolution give Princeton monitors a quality image that hands on as they are easy to use. You can find them at
cannot be beat. computer stores around the world.

Easy Viewing and Ergonomic . Princeton Reputation. More and more, people are making Princeton
monyitors are esigne‘a'?or easy usg,.?:'cﬂou get easy Graphic Systems their number one choice in personal
viewing with the HX-12E’s black matrix tube and etched computer displays. Because people know Princeton delivers

the ultimate in compatibility, reliability, and performance.

*Dot pitch is the measure of the distance between phosphors of like
color (dots) on the display screen. The smaller the dot pitch, the
closer the dots are to each other. Thus, there are more picture
elements which can be displayed on the screen which results in a
higher resolution.

s

IBM is a trademark of International Business Machine, Inc. Compagq is a trademark of Compaq Computer Corp.
Wall Street Journal is a registered trademark of Dow Jones, Inc.



finest dot pitch

EGA monitors.

And the finer the dot pitch,
the sharper the image.

For the no-compromise enhanced graphics monitors, look for the
Princeton Graphic Systems name. Princeton delivers everything you
need in a quality EGA display, from crisp, clear, full EGA support to
rugged reliability. When you choose Princeton you choose the best.

HX-9E. The first IBM compatible 9" high reso- HX-12E. The first IBM compatible high

lution color monitor to support EGA. Has a resolution color monitor to support EGA with a
.28mm dot pitch black matrix tube and etched .28mm dot pitch. The HX-12E builds on the
nonglare screen for sharp, crisp displays and award winning features of the HX-12 and
features a built-in tilt/swivel stand and features 640 x 350 resolution for sharp, crisp
green/amber switch. text and colorful graphics.

PRINCETON'

GRAPHIC SYSTEMS

AN INTELLIGENT SYSTEMS COMPANY

601 Ewing Street, Bldg. A Princeton, NJ 08540, Telex: 821402 PGSPRIN, (609) 683-1660, (800) 221-1490
CIRCLE NO. 34 ON INQUIRY CARD



AN OUNCE OF PREVENTION,
WITH A POUND OF CURE....

e e e e e YT T e e s 7 ety T O Y O T

fo-

The NonRisk ™ 2400

One Pound, One Qunce. Together, they add up to one of
the industry’s most heavily weighted values. The NonRisk™
2400 provides an ounce of prevention for your investment,
with a pound of cure for your data connection.

Bizcomp safeguards your modem investment from changing
standards and compatibility problems. Packaged with every
NonRisk 2400 is our five point insurance policy. One of the
major benefits of our coverage plan is your own NonRisk
Agent, who is dedicated to solving your datacom needs.

Unlike commodity modems that have “Frozen” their design
into silicon chips, The NonRisk 2400 is flexible and adaptable
via. PROM Software. In addition, we've innovated a new
technology that provides up ro a 1000 times performance im-
provement over noisy and weak data connections: AEC™
(Adaptive Echo Cancellation) Technology

In total, the NonRisk 2400 is designed to outweigh its com
petition in performance, reliability, and flexibility. You'll get
a solid investment without a hefty price tag.

For complete details on the NonRisk 2400 call anytime

800/422-9010 ext. 4048. Or for immediate applications
assistance call 408/733-7800. CIRCLE NO. 35 ON INQUIRY CARD

© BIZCOMP 1987 NonRisk and AEC are trademarks of Bizcomp Corporation BIZCOMP Corporation, 532 Mercury Drive, Sunnyvale, CA 94086
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PCs AND COMPATIBLES

CLONES vs. IBM:
BUYER BEWARE

Personal computers compatible with IBM PCs offer significant
price/performance advantages over Big Blue's originals,
but system integrators should evaluate quality and level of support

Andrew Allison, Contributing Editor

The IBM Corp. family of personal computers
has dominated the market since the introduc-
tion of the first IBM PC on August 12, 1981.
The four years following the initial PC’s ap-
pearance have seen the introduction of two
other extremely successful siblings, the PC/XT
and the PC/AT; the birth and disappearance of
the PC Jr. and the Portable PC; and the launch-
ing-of the PC Convertible.

The phenomenal success of the product fami-
ly as a whole has given rise to de facto standard

status for the PC/XT and PC/AT buses and to a
vast body of PC-compatible software. It has
also led to the emergence of a multitude of
clones: personal computers more-or-less com-
patible with the IBM products.

Last year the personal computer market
began to exhibit such early signs of maturity as
product proliferation and ferocious competi-
tion. IBM responded by starting to move away
from the overcrowded, low-end, open-architec-
ture segment as its share of the overall market
fell to around 50 percent for the ﬁrst time and
profit-margin pressure increased.

The clone vendors are just the latest in a long
line of alternative-source suppliers seeking to
better the cost/performance ratios of IBM’s
PCs. For example, the 64K-byte basic memory
of the original PC presented an irresistible
opportunity to provide more cost effective
memory and I/O expansion than offered by
IBM. This gave birth to the first wave of

20 lustration by Rob Sauna
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PCs AND COMPATIBLES

The PC/XT-
compatible
WYSEpc+ from
Wyse Technology
packs 640K bytes
of RAM, two half-
height 360K-byte
drives, one paral-
lel and two serial
ports, a graphics
controller, a
clock/calendar
and two expan-
sion slots into a
2.75-inch-high
enclosure.

56

alternative-source suppliers: the add-in board
manufacturers.

Simple expanded-memory modules quickly
gave way to memory-based multifunction cards
and a broad range of other I/0O controllers.
Add-in accelerator boards provide PC/AT or
better levels of performance via upgrades to the
PC/XT.

The enormous, and entirely unanticipated,
success of the IBM PC created a demand that
IBM was unable to fill (with the AT’s success
having similar consequences). This vacuum
was filled by the first of three waves of clone

suppliers.

The best known of the first-wave suppliers,
Compaq Computer Corp., capitalized on its
license for IBM’s proprietary basic input/out-
put system, sound financing and excellent mar-
keting to establish itself as the pre-eminent
alternate source, a position that it has suc-
ceeded in retaining. Other early participants,
such as the defunct Eagle Computer and Coro-
na Data Systems (now Cordata Technologies
Inc.), were sued by IBM for BIOS infringement
and lacked the strengths necessary to reach
critical mass.

Vendors such as Digital Equipment Corp.
and Victor Computer Corp. (now Victor Tech-
nologies Inc.) introduced Intel Corp. 8088 mi-
croprocessor-based, but not IBM-compatible
products, which were doomed to failure by the
overwhelming success of the IBM PC and its
operating system. (Both companies have since
introduced fully PC-compatible products.)

The second wave of clones came from Japan.
But, as with all the previous attacks mounted
on the U.S. small-computer market by Japa-
nese suppliers, they achieved only limited suc-
cess. Last year, NEC Corp., the personal com-
puter market leader in Japan, withdrew a
machine that was software-compatible with the
PC/XT and redirected its focus on the high end
of the PC/AT market in an attempt to establish
a presence. Japan’s second largest supplier,

Fujitsu Ltd. threw in the towel completely.

Seiko’s Epson America Inc. subsidiary is the
most visible Japanese supplier in the U.S. mar-
ket, with a line of mid-priced PC clones based
on proprietary gate arrays and BIOS. They
utilize NEC’s V-series alternatives to Intel mi-
croprocessors. Matsushita Electric Trading Co.
Ltd. also appears to be committed to the U.S.
market through its Panasonic line.

New Far East vendors arive

Last year saw the emergence of a third wave
of clones: low-cost products from Korean and
Taiwanese manufacturers. These come from
three different types of vendors. First, Korean
conglomerates such as Daewoo Electronics Co.
Ltd., GoldStar Co. Ltd., Hyundai Heavy Indus-
tries Co. Ltd. and Samsung Electronics Co. and
Taiwanese companies such as Tatung Co. of
America Inc. The second group includes well-
established electronics companies like Oriental
Precision Co. Ltd. and TriGem Computer Inc.,
both of South Korea, and Taiwan’s Multitech
Electronics Inc. and American Mitac Corp.
Finally, there is a bewildering array of small
suppliers.

Unlike their Japanese competitors, which sell
through wholly owned subsidiaries, these sup-
pliers sell primarily through private labeling,
distributors and manufacturers’ representa-
tives. Margin pressure is, however, forcing the
larger suppliers to try and eliminate the mid-
dlemen. Last year also saw the beginning of
serious efforts by overseas suppliers to pene-
trate the mass-merchandising channel.

Consider compatibility issues

System integrators contemplating the use of
clones should consider a range of compatibility
issues, including BIOS timing and capability,
clock frequencies, wait states and interrupt
processing.

Compatibility with IBM’s PCs was rather
loosely defined for the early clones: the ability
to run Microsoft Corp.’s Flight Simulator and
Lotus Development Corp.’s 1-2-3. As the mar-
ket has matured, the definition of compatibility
has changed to the point that high degrees of
IBM compatibility are both required and readi-
ly available in PC clones. In fact, the leading
independent BIOS suppliers guarantee that ap-
plication software that runs with IBM’s BIOS
will run with their’s. And they maintain sup-
port staffs to make good that pledge.

However, be aware that different BIOS im-
plementations execute operating system func-
tions at different speeds, even though their
processor clock frequencies may be the same.
For example, users of Award Software Inc.’s
BIOS claim that it runs 11 percent faster than
that of Phoenix Technologies Ltd. Hyundai
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DBYE, IBM..

THANKS FOR THE MEMORIES

Have you ever noticed how time seems
to change everything? Fashions change.
Technology changes. Even the microcom-
puters we use change. Maybe that’s why
so many of our customers are saying
goodbye to IBM in favor of a “good buy”
from Wells American.

As time goes by, more and more com-
puter users are realizing what an extraor-
dinary value our AxStar II® truly is. It's
the only AT class microcomputer that can
run at 6, 8, 10 and 12 MHz! It’s also the
only PC/AT compatible that's “network
ready.” Better yet, each AxStar Il now
comes with your choice of keyboards -
the original AT version or the enhanced
“RT” style. Best of all, AxStar Il prices
start at only $995!

But what about quality and support?
Don’'t worry! We've been making micro-
computers longer than IBM! And it shows.
Our AxStar® computers have been top

rated by leading industry trade journals.
Even so, we've heard that some “big blue”
old-timers still worry about trading their
IBM “security” blanket for better priced,
higher performance equipment. (Remem-
ber how difficult it was to give up your
baby blanket?) That's why we've arranged

THE A% STAR II IS MADE IN THE USA.

for RCA, one of the world’s largest tech-
nical service organizations with 18,000
employees, to provide low cost, nation-
wide maintenance for our A Star Il
And if that's not enough, every unit in-
cludes free schematics and a no risk
money-back guarantee.

Still need a blanket? We've got you
covered! Try out one of our AxStar II's
and we'll send you one. It's baby blue,
monogrammed and...it’s absolutely free!
Welll also include a $395 option, at no
charge, with your first AxStar Il purchase.
This offer is limited, so call or write us to-
day. Just because you'll be saying goodbye
to IBM doesn’'t mean you'll have to say
goodbye to quality, support or security.
Besides, at least you'll still have your
memories...and your money!

<& Wells American.

Corporate Headquarters: 3243 Sunset Boulevard « West Columbia, South Carolina 29169 « 803/796-7800 « TWX 510-601-2645

CIRCLE NO. 36 ON INQUIRY CARD
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The Genicom
IBM compatible printers.
More than IBM. For less.

Genicom has gone IBM* two better.
Presenting the Genicom 3500 dot
matrix series and 4500 line matrix
series printers. Both 100 percent
plug, panel and protocol compatible
with IBM. And designed to work
handin hand with IBM 3270 cluster
controllers or IBM 34/36/38
systems.

In fact, these printers are so true
blue you could operate them with
an IBM manual.

So what's the difference?

Plenty. The Genicom 3500s
and 4500s are faster. And packed
with more features. All for up to
40 percent less than what you'd
pay for IBM. So why pay more for
basic blue?

Printers That
Beat The Blues.

If you're looking for speed and
versatility in a reliable dot matrix
printer, you can depend on the
Genicom 3500 series.

Select from four models. And get
printing at double the speed of
IBM: up to 400 cps data processing
and 120 cps letter quality.

Choose options like bar code
printing. Alternate fonts. A cut sheet
feeder. Even a 55 dBA extra quiet
enclosure.

King of the Blues.

For heavy duty applications, the
Genicom 4500 series is king. Fly
through drafts at 800 lines per
minute. Then, shift easily into high
speed letter quality printing or
high resolution graphics. And of
course, Genicom offers a wide range
of 4500 series options, including
bar code printing.

Like all its products, Genicom
stands by the 3500s and 4500s with
an international service organiza-
tion. Giving you the full support of
America’s largest independent
printer manufacturer.

So, when it's time to choose
the perfect printers for your IBM
system, don’t settle for second
best. Color them bluer than blue
with Genicom.

For more information, contact your
nearby Genicom distributor. Or
call 1-800-437-7468. In Virginia,
call 1-703-949-1170.

The Printers That Mean Business.
Genicom Drive, Waynesboro, VA 22980
CIRCLE NO. 37 ON INQUIRY CARD
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asserts that its PC clones’ Falcon BIOS runs 2
to 2'» times faster than IBM’s.

Thus, a clone’s BIOS implementation can
have a significant impact on system-level per-
formance—an impact at least as important as
clock frequency. In addition, there is a slight
chance that a high-performance, i.e., faster,
BIOS might cause compatibility problems that
could not be solved by the usual expedient of
dropping back to the standard clock frequency.

In addition, some clone BIOSes offer ex-
tended capability in regard to maximum ad-
dressable mass storage and networking. How-
ever, this raises the possibility that OEM
software developed for use with this type of
enhanced BIOS will not run under the IBM
BIOS and/or other compatible BIOSes.

This is unlikely to occur for commercially
available software, which must run on IBM
PCs and strictly compatible clones. But OEMs
and system integrators who develop custom
packages could conceivably be locked into a
specific clone by timing dependencies.

None of these issues should prevent system
integrators or value-added resellers from taking
advantage of the obvious cost/performance
benefits offered by clones. Just make sure that
the software specified (or developed) actually
runs on the clone of choice.

Other compatibility issues encountered with
clones include the effects on performance of
clock frequency, wait states and interrupt proc-
essing. Application software with internal tim-
ing loops (fortunately a small and declining
class consisting mostly of games) is obviously
clock-frequency sensitive, and expansion mod-
ules (most notably enhanced graphic adapter
controllers) are affected by all three parame-
ters. In addition, programs developed for stan-
dard-clock-speed systems that directly access
1/0 ports (bypassing the BIOS) may cause diffi-
culties on faster systems.

Clock frequencies vary

PC clones offer a variety of clock frequencies
and ways of handling wait states. Most clones
that operate at higher clock rates than standard
IBM rates also include mechanical and/or soft-
ware switches to provide 4.77-MHz operation
for the PC and PC/XT and 6 MHz for the
PC/AT. IBM has followed clone suppliers by
(optionally) increasing the clock frequency of
the PC/AT to 8 MHz. And the industrial-
strength model 7552 PC/AT, announced in
November, speeds along at 10 MHz.

Wait states raise another timing-related con-
sideration. The IBM PCs impose wait states for
off-motherboard operations, whereas at least
some of the clones make the use of wait states
optional. Although wait states are most widely
employed to permit the use of slower (and less

MINI-MICRO SYSTEMS/March 1987
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costly) main memory RAM, their use has im-
plications for I/O controllers that have been
designed around the IBM specifications.

As with software compatibility, wait-state
and expansion-card compatibility should be
examined early in the clone-selection process.
Note in this regard that some so-called clones
that are software compatible (i.e., PC-DOS and
ROM-BIOS compatible) with IBM PCs none-
theless utilize incompatible I/0 buses. Compat-
ibility with expansion boards must therefore be
considered in addition to the number and type
of expansion slots provided.

Implementations differ

Clone vendors have taken a number of differ-
ent approaches to implementing their products.
One aforementioned alternative is the use of
NEC’s V-Series processors, some members of
which Intel has claimed infringe upon its copy-
rights.

The huge market represented by IBM-com-
patible PCs has also encouraged the develop-
ment of application-specific integrated circuits
(ASICs) that replace the SSI/MSI (small- and
medium-scale integration) component “glue”
representing most of the non-memory compo-
nents in IBM PC implementations. ASICs are

In half the vol-
ume of an IBM
PC/AT, Cordata’s
AT-compatible
CS4200 furnishes
serial and parallel
ports, a half-
height 360K-byte
flexible disk and
20M-byte rigid
disk, 640K bytes
of RAM, four ex-
pansion slots and
a clock/calendar.

also being utilized to integrate other major
portions of system logic, notably graphics and
disk controllers.

This high level of integration has had two
main results. First, many of the functions previ-
ously implemented on expansion boards can
now be incorporated within a clone’s mother-
board. Thus, large amounts of memory and
controller logic can be integrated without suf-
fering the delays inherent in utilizing I/O buses.
The potential drawback is reduced repair-
ability; if a controller fails, it can’t simply be
unplugged and replaced.

Second, at the other end of the spectrum, the
basic motherboard functionality can be imple-
mented on a standard expansion module that
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AT performance atan XT price.
Introducing thelele CAT-286.
$2995. Complete.

With TeleVideo,
you always settle for more.
Up till now, with a mid-range
budget, you had to settle for
mid-range performance. And
a mid-range set of features.

But not anymore. Because
now, there's the new TeleCAT-
286, from TeleVideo. An IBM
AT-compatible machine that
lets you settle for an entirely new
concept in medium-priced
PCs: more.

More Performance.

The TeleCAT-286 retails for
$2995, roughly the same as a
comparably-equipped IBM XT.
But the similarity ends there.
Instead of starting you off with
a stripped-down box, we've
loaded up the TeleCAT-286 with
512K RAM. A 20MB hard disk.
A 1.2MB floppy. And everything
else you need. Like an Intel
80286 CPU that runs at either

28% Smaller :
Footprint:

What you do with the
extra desk space is up to
you, but as you can see
here, the TeleCAT-286
gives you a lot more of
it than the IBM AT.

6 or 8 MHz clock speed. There's
even a high-resolution monitor
for text and graphics.

To make even better use of
internal space, we socketed the
TeleCAT-286 for one MB of RAM,
and also included serial and
parallel ports on the mother-
board. As a result, we can still

o
I

give you three extra expan-
sion slots.

More Productivity.
Using our experience in build-
ing terminals and systems for
750,000 users worldwide, we've
designed a machine that's the
last word in ergonomics. With

LEDs On Locking Keys:
For maximum visibility, we
put our LEDs right on top
of the three critical lock-
ing keys, so they won't get
covered up by overlays.

sculptured keycaps on a high-
quality keyboard. LEDs on the
three critical locking keys. And
a footprint that's 28% smaller
than the IBM AT’s. So you get
more of your desk back, too.

Find Out Even More:
1(800) TELECAL
There's a whole lot more we can

show you about the TeleCAT-
286. So get in touch with your
TeleVideo distri-
butor. Or call us
at 1(800) TELECAT,
Dept. 195, and
welll give you the
name of the one
nearest you.

The TeleCAT-286. Our
20MB version is $2995; 30MB,
$3495. For high performance
at a low price, don't settle
for less.

o TeleVideo'

Settle for more.

TeleVideo Systems, Inc. 1170 Morse Avenue
Sunnyvale, California 94088-3568 - (408) 745-7760

©1986 TeleVideo Systems, Inc. IBM is a registered trademark of International Business Machines, Inc.
Screen graphics by Chartmaster ©Decision Resources, Inc.
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simply plugs into a (motherboard-less) PC bus
backplane.

Faraday Electronics introduced the first inte-
grated PC chip set in the spring of 1984, and
was the first company to eliminate the mother-
board on its PC bus products. The four-mem-
ber FE30x0 AT chip-set, introduced last Octo-
ber, supports 6-, 8- and 10-MHz operation with
no, one, or two wait states. It allows the basic
AT motherboard to be replaced by an AT bus
expansion module. Other suppliers of PC and
PC/AT chip sets include Chips & Technologies
Inc. (five chips), and Daewoo subsidiary
ZyMOS Inc. (two chips plus address and data
buffers).

Standard cells on the way

The first generation of these products uti-
lized gate arrays to implement the required
logic. Although the overall market is large
enough to support full custom implementa-
tions, the individual market shares of the semi-
custom chip suppliers probably isn’t. Hence,
the next significant step will be to switch to
standard-cell implementations—already done
by ZyMOS. It seems likely that all the major
players in the ASIC business will jump on this
bandwagon, with the usual downward effect on
prices.

The “super-motherboard” approach has had
several benefits. It frees up expansion slots,
permits additional functions to be incorporated
in the basic chassis and reduces the overall size
of the system. Several clone suppliers have
“shrunk” their products to varying degrees,
and the Wyse Technology WYSEpc+, intro-
duced in September, carries this process about

CLONES OUTSPEED IBM PC CLOCKS

PC clock frequencies (MHz)
4.77 6 7.16 8 9.54
IBM PC/XT v
PC/XT clones v v v [ [
6 8 10 12
IBM PC/AT » P par
PC/AT clones v i il »

Source: Manufacturers' specifications

CLOCK SPEEDS DETERMINE
WAIT-STATE OPTIONS

PC and PC/XT clock frequencies vs. RAM-chip access times

Clock frequency (MHz) Wait states Access times (nsec)
477 N/A 150
6 1 150
6 0 150
8 1 150
8 0 120
10 1 120
10 0 100

Source: Faraday Electronics
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as far as it can go.

This PC/XT clone incorporates a 4.77-MHz
or 9.54-MHz 8088-1 processor, up to 640K
bytes of RAM, a monochrome/color graphics
controller, two serial ports, a parallel port, a
real-time clock with battery backup and either
two half-height 360K-byte flexible disk drives
or one flexible-disk drive and a 20M-byte rigid
disk drive. All this plus two expansion slots
packs into an extremely compact (2.75-by-
18.75-by-15.75-inch) chassis, which occupies
only 42 percent of the area of IBM’s 6-by-20-
by-16-inch PC/XT box. The system unit is
complemented by a 14-inch ergonomic display.

The same technique is being applied to re-
duce the size of the even bulkier AT systems
unit. IBM’s initial step in this direction, the
attempt to plug the performance gap between
the PC/XT and PC/AT lines with its new 286
XT, sought to limit the impact on the PC/AT
product line by not supporting 16-bit, AT-style
expansion modules.

This is similar to the strategy adopted with
the PC RT, i.e., coupling a very powerful pro-
cessor to an inadequate bus. And it is a strategy
that is likely to lead to the same result: luke-
warm (at best) product acceptance.

A more elegant example of PC compression
is the PC/AT compatible Cordata CS4200 se-
ries clone, which, like the rest of Cordata’s
computer products, is manufacturered by ma-
jority owner Daewoo. Although not quite as
compact as the Wyse computer, the CS4200
system unit is, at 5 by 18.25 by 16 inches, much
smaller than the standard AT.

The motherboard integrates the usual 640K
bytes of RAM, a dual 360K-byte flexible disk
drive controller, serial and parallel 1/0 ports
and a clock/calendar. Optional 20M-byte rigid
disk and monitor controllers occupy two of the
four AT-style expansion slots provided. The
(CS4200 incorporates other attractive features,
such as an 8-MHz 80286 processor and a
front-panel power switch.

Ruggedized units appear

In addition to shrinking, PC clones are also
being ruggedized, a trend driven by the pene-
tration of PC family products into industrial
and instrumentation applications. Thus, IBM,
AT&T Co. and Hewlett-Packard Co. intro-
duced industrial versions of PC family prod-
ucts during 1986. Typically rack-mountable,
these systems utilize shielded enclosures and
the enhanced cooling, filtering and power con-
ditioning necessary to operate over a tempera-
ture range of zero to 55 degrees C.

Faraday Electronics’ Stepstone is an example
of the motherboard-less, single-board computer
implementations that are penetrating industri-
al applications. A rackmountable PC/AT bus
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That's what makes Ampex the number
one OEM terminal maker in the world

Flexibility is the key to Ampex's relationship with OEMS.
We offer you more choices than any other terminal
manufacturer around - in firmware, in monitors,

in keyboards, in phosphors. Plus, you get all

the usual customization in plastic and

keycap colors, and your own logo.

But we don't stop there. We offer

W the deep base, a packaging concept
designed especially for OEMs. The deep

base provides more internal capacity than

the standard terminal base. Still, it's com-

patible with the entire Ampex family of
terminal products and options. And
we build your product to our high
quality standards. You get the bene-
fit of our large volume and efficient
manufacturing in a product that is
uniquely yours. Call us today and

find out just how flexible we are.

AMPEX

Make the right choice.

Call Ampex .Computer Products Divison
at 800-538-7838 (in CA: 800-231-1036)
Ampex. We stand for excellence.

Check out our full line of ASCI,
ANSI/DEC & PC Terminals
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Alsys launches A new Alsys cross-compiler permitting

Ada programs to be written on an

PC AT-TO-37O AD A IBM-PC AT and executed on an [IBM 370

/ was introduced at the November Ada
CI'OSS‘Comp]ler at Expo in Charleston, W. VA. The cross-

iler, pre-validated to AJPO test
November ADA EXpo; | suieL7 ipricedat $995and
80286 Debugger 3.130 includes a 4 MB RAM board.

Two compilers, the Alsys validated

1 PC AT self-hosted compiler, and the
mtI'Oduced 3 AT-to-370 cross-compiler, are offered

- asanoption at $4,995. One RAM

board serves both compilers.
The cross-compiler, and
especially the two-compiler
option, implements a *'dis-
tributed programming’’
| environment for which the
Ada language and its
“‘package’’ concept is par-
ticularly suited. The two-
compiler option permits
i developers to program in

Ada and test their results at
their workstations before uploading
370 object code to the mainframe.

Alsys also introduced its PC AT
debugger called AdaPROBE at the Expo.
AdaPROBE combines a unique Ada-
VIEWER with regular debug facilities.

ALSYS, INC.,
1432 Main Street, Waltham, MA 02154

ADA NOW. Tell me more about the
cross-compiler.

Name/Title

Company

Address

City/State/ Zip
Phone/Ext

In the US: Alsys Inc., 1432 Main St., Waltham, MA
02154 Tel: (617) 890-0030

In the UK: Alsys Ltd., Partridge House, Newtown
Rd., Henley-on-Thames, Oxon RG9 IEN

Tel: 44 (491) 579090

In the rest of the world: Alsys SA, 29, Avenue de
Versailles, 78170 La Celle St. Cloud, France

Tel: 33 (1) 3918.12.44

*Ada is a registered trademark of the U.S.
Government (AJPO). Alsys is the trademark of
Alsys, Inc. References to other computer systems use
trademarks owned by the respective manufacturers.
Prices refer to U.S. only. Contact Alsys for prices in
other countries.
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1 IBM
PCs and /XTs

(200,000 UNITS)

1984

(430,000 UNITS)

1985

(1 MILLION UNITS)

1986

(1.3 MILLIOND UNITS)

1987

CLONES CAPTURE RISING SHARE OF PC MARKET

(WORLDWIDE UNIT SHIPMENTS)
[J COMPATIBLES

PC/ATs

(9,000 UNITS)

(110,000 UNITS)

(240,000 UNITS)

SOURCE: INDUSTRY SOURCES

industrial computer system, it combines single-
board implementations of the PC and PC/AT,
system monitor board, maintenance panel,
modular power supply and disk drives. With its
industrial-grade keyboard and a 10-slot card
cage, it becomes a robust and flexible industrial
controller.

Two significant changes occurred in the IBM
PC and compatible market last year: the legiti-
mization of the use of clones in professional
and resale applications and the emergence of
Korean suppliers. As one consequence of these
developments, IBM’s share of the PC and PC-
compatible market, while probably remaining
above 50 percent for 1986 as a whole, slipped
below 50 percent during the second half of the
year. Because IBM cannot live with the low
margins acceptable to clone vendors with lower
overhead, new, harder-to-clone, down-sized
products can probably be expected from the
market leader. Indications at press time that
IBM is no longer manufacturing the PC and is
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shipping PC/XTs in its stead may be the first
reaction to this trend.

The entry of major Korean computer manu-
facturers into the clone market will impact the
other suppliers as distribution channels devel-
op and volume increases. At least some of the
Korean suppliers have indicated their interest
in other areas of the computer market, a transi-
tion facilitated by the availability of 32-bit
microprocessors. This has profound implica-
tions for minicomputer and superminicom-
puter manufacturers.

Tandy Corp. has recently emerged as the No.
1 clone supplier in terms of units shipped,
according to InfoCorp of Cupertino, Calif.
That, coupled with the recent introduction of
IBM PC-compatible products by Atari Corp.
and Commodore Business Machines Inc.,
means that the market battle is truly joined.

Whatever their apparent source, most clones
originate in the Far East, with few U.S. suppli-
ers doing any manufacturing below the major
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American Mitac Corp.
3385 Viso Court

Santa Clara, Calif. 95054
(408) 998-0258

Circle 308

Atari Corp.

1196 Borregas Ave.
Sunnyvale, Calif. 94086
(408) 745-2000

Circle 309

AT&T Information Systems
1776 On the Green
Morristown, N.J. 07960
(201) 898-8000

Circle 310

Award Software Inc.
236 N. Santa Cruz Ave.
Los Gatos, Calif. 95030
(408) 395-2773

Circle 311

Chips & Technologies Inc.
521 Cottonwood Drive
Milpitas, Calif. 95035
(408) 434-0600

Circle 312

Commodore Business
Machines Inc.

Computer Systems Division
Brandywine Industrial Park
West Chester, Pa. 19380
(215) 431-9100

Circle 313

Compaq Computer Corp.
20333 FM 149

Houston, Texas 77070
(713) 370-7040

Circle 314

Cordata Technologies Inc.
275 E. Hillcrest Drive
Thousand Oaks, Calif. 91360
(805) 495-5800

Circle 315

Daewoo Electronics

Co. Ltd.

4701 Patrick Henry Drive
Santa Clara, Calif. 95050
(408) 748-8604

Circle 316

Epson America Inc.
2780 Lomita Bivd.
Torrance, Calif. 90505
(213) 539-9140

Circle 317

Faraday Electronics
749 N. Mary Ave.
Sunnyvale, Calif. 94086
(408) 749-1900

Circle 318

GoldStar Co. Ltd.
C.P.O. Box 2530
Seoul, South Korea
Circle 319

Hewlett-Packard Co.
Personal Computer Group
974 E. Arques Ave.
Sunnyvale, Calif. 94086
(408) 720-3000

Circle 320

Hyundai Heavy
Industries Co. Ltd.

San 136-1 A-Mi-Ri
Bu-Bal-Myun Echon-Kun
Kyungkido, South Korea
Circle 321

Matsushita Electric
Trading Co. Ltd.
C.P.O. Box 288
Osaka, 530-91, Japan
Circle 322

Multitech Electronics Inc.
1012 Stewart Drive
Sunnyvale, Calif. 94086
(408) 773-8400

Circle 323

NEC Information Systems
1440 Massachusetts Ave.
Boxborough, Mass. 01719
(617) 264-8000

Circle 324

Olivetti USA

765 U.S. Highway 202
Somerville, N.J. 08876-1289
(201) 526-8200

Circle 325

Oriental

Precision Co. Ltd.
194-27 Tae-Wha Bldg.
Insa-dong, Chongno-gu
Seoul, South Korea
Circle 326

Phoenix Technologies Ltd.
320 Norwood Park S.
Norwood, Mass. 02062
(617) 769-7020

Circle 327

Samsung Electronics Co.

150 2-Ka Taepyung-Ro Chung-Ku

Seoul, South Korea
Circle 328

Tandy Corp.

1 Tandy Center

Fort Worth, Texas 76102
(817) 390-3011

Circle 329

Tatung Co.

of America Inc.

2850 El Presidio St.
Long Beach, Calif. 90810
(213) 637-2105

Circle 330

TriGem Computer Inc.
Yongdong P.O. Box 619
Seoul, South Korea
Circle 331

Victor Technologies Inc.
380 El Pueblo Road
Scotts Valley, Calif. 95066
(408) 438-6680

Circle 332

Wyse Technology
3571 N. First St.

San Jose, Calif. 95134
(408) 946-3075

Circle 333

ZyMOS Inc.

477 N. Mathilda Ave.
Sunnyvale, Calif. 94086
(408) 730-8800

Circle 334

subassembly level. As a consequence, clone-
related purchases were a significant contributor
to the U.S. electronic trade deficit in 1986.

Although most minicomputer companies of-
fering private-label clones get them from the
Far East, some manufacture PC-compatible
clones themselves. Of these, only HP and
Olivetti USA are active in the OEM market.

HP is pursuing vertical applications with
desktop publishing and CAD/CAE workstation
systems, in addition to supplying PC-DOS-
compatible workstations to its minicomputer
customer base.

HP’s current PC-compatible Vectra product
is particularly interesting in that it is manufac-
tured in the United States on a highly auto-
mated assembly line. In fact, Vectra incurs a
direct-labor content so low that the company
no longer bothers to keep track of it. Low
production costs combined with Japanese, Ko-
rean and Chinese character capability enables
the computer to be sold successfully in Far

Eastern markets—a significant accomplish-
ment for a U.S. manufacturer.

Some buyer caveats

Clones have a number of attractions for
OEMs and system integrators. In addition to
the price differential between clones and the
IBM products, quality and level of support are
often more than adequate. And, in many cases,
there are performance benetits to be had as
well.

With the proliferation of PC/AT clones, and
the resulting price reductions, you should give
careful consideration to the trade-off between
PC/XT and PC/AT prices and performance.
Use of Intel 80386-based systems, on the other
hand, remains risky until IBM establishes the
standard in this area.

A few other caveats are in order for system
integrators, OEMs and VARs. Some of the
smaller clone suppliers offer extremely aggres-
sive pricing, but one should carefully evaluate
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When Sun Microsystems
began looking at Multibus disk and
tape controllers for their high performance
engineering workstations, they demanded a lot.

“We needed a fast Multibus SMD disk controller, one
that could read fast drives, like the Fujitsu Eagle, at full
speed,”says Sun Director Jon Garman. “The boards we
were evaluating simply couldn’t measure up.”

That's when Sun discovered Xylogics.

“Getting Xylogics’ 440 controllers operational with
Sun’s workstations was a positive experience,” Garman
remembers. “What the manual said, the Xylogics boards
did, and the software interface was simple to use.

“We had our first Xylogics board up and running with
UNIX in just four hours. It was quite phenomenal,”he says.

Next, Sun integrated the Xylogics 450 in
its second-generation family of
workstations because it was
the fastest, most reliable
Multibus board they could find.

“From the start, our number
one concern has been perfor-
mance,”says Garman. “But just

Jon Garman, Director of Product Engineering
Workstation Division,
Sun Microsystems, Inc.

as important is
the support Xylogics gives
us. They ve always been very responsive.
They listen. And take us seriously. We have a close
working relationship: engineering to engineering and
management to management. They've always delivered
on their promises.”

Xylogics' newest product, the 751 VME controller, is
now being integrated into Sun’s third generation of work-
stations, The Sun-3 Series.

Little wonder that Xylogics is the secret behind virtu-
ally every supermicro and workstation company. Or that
nearly half of all high performance Multibus disk and tape
controllers in use today are Xylogics.

Find out how Xylogics performance, reliability and
support can be part of your success story. Call or write for
information about our complete line of Multibus and VME

POt THE SECRET'S OUT.

Your Partner For Performance

144 Middlesex Turnpike
Burlington, Massachusetts 01803
. (617)272-8140

Kevin Gonor, Xylogics and Jon Garman,
| Sun Microsystems, with Sun-3/160 C
. Color Workstation
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The first choice
in plotting.

First in monochrome. \/ersatec
invented the wide format electrostatic
plotter in 1974. Three generations later,

versatec plotters are still the fastest, most
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the quality of their products, degree of compat-
ibility, level of local support and potential
longevity in the market. In any case, the mini-
mum requirements for PC clone products are
an ability to put 640K bytes (PC/XT) or 1M
byte (PC/AT) of memory on the motherboard, a
power supply rated for at least 190W, a guaran-
teed IBM-compatible BIOS and stateside tech-
nical support.

And there are other things to consider. First,
the clone must have the required degree of IBM
PC compatibility. This means, in addition to a
compatible BIOS, the ability to select the
standard clock frequencies for those products
that can operate at higher clock frequencies
than IBM products. A hardware reset should
also be a prerequisite, as should adequate capa-
bility (slots and power supply) for systems
expansion. Other features may be mandated by
the application or be desirable for product
differentiation.

Overall, evaluate products on the basis of
quality, level of support and price—in order of
decreasing importance. Ascertaining the iden-
tity of the actual manufacturer of a clone under
consideration is a good first step.

The largest cloud on the clone horizon is
IBM. Specifically, the big question is what the

PCs AND COMPATIBLES

company will do about its loss of market share
and the margin pressure induced by the explo-
sive growth of the clone market. It seems clear
that any IBM 80386 processor-based product
will have proprietary hardware and software.
And this proprietary content will migrate down
in the PC family, at least to 80286 pro-
cessor-based products.

However, despite these developments, and
the apparent demise of the IBM PC, the market
for 8088- and 80286-based, MS-DOS personal
computers will not disappear. The PC, PC/XT
and PC/AT are standards that will survive both
the introduction of proprietary content by
IBM into its new personal computers and the
onslaught of 386-based products. O

Andrew Allison, Los Altos Hills, Calif., is an
independent consultant specializing in the
evaluation of small-systems technology and its
application to product and market development.
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CMOS Little Board/PC™

BOOTS PC-DOS/MS-DOS
SCSI BUS INTERFACE 5 VOLT ONLY OPERATION
(HARD DISK, ETC) (3 WATTS!)
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QFTION SPEAKER PORT
768 K RAM KEYBOARD PORT
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