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loves changes

In addition, there are a number of HP peripherals for you
to choose from: input and mass storage devices, plotters,
printers, and more.

Productive programming language options.
You also have a complete set of programming language
tools to work with, to help you better meet the needs of
your application. For instance, the Series 300 runs HP
BASIC, as well as HP-UX — HP’s robust version of AT&I’s
System V UNIX™ operating system. And HP-UX
supports industry standard programming languages, too —
FORTRAN 77, Pascal, and C.

Link entire systems, not just users.

The Series 300 is designed to be linked with other systems.
Your initial application may call for a simple, single-user
system. But the Series 300 has what it takes to grow into
a sophisticated 100-node LAN based on IEEE 802.3 or
Ethernet™ With LAN, the Series 300 can share data
with the Series 200 and 500 computers in the HP 9000
family, plus the popular HP 1000 and 3000 family.

Consistent HP quality.

With the HP Series 300, you can count on cost of
maintenance below 4 percent, the result of exceptional
HP product quality, uniformly maintained with exacting
tests in temperature, shock, humidity, altitude, and many
others. Couple this with our complete service and support
package and you have still more reasons to go with HP.

Call us today!

Choose the system that will change to meet the applica-
tion requirements of you, your users, and your customers
today and tomorrow. Call your local HP sales office listed
in the white pages. Or call 1-800-522-FAST (in Colorado,
223-9717 collect) for the number of the sales office
nearest you.

Now, get data on-line, 24 hours a day!

For immediate information, use your computer and
modem and dial 1-800-367-7646 (1200 baud, 7 bits even
parity, 1 stop bit). In Colorado call 1-800-523-1724.

L%} Gackaro

DSI5514




Introducing the HP 9000 Series 300

The computer that

Starting right now, HP is going to change your thinking
on the ways that computers can change. Because now, there’s
a computer system so easy-to-configure that it meets
today’s application requirements quickly and cost-effectively,
and so modular and expandable that it embraces future
application needs as well. Whatever the job at hand —
advanced CAD and measurement automation, or word
processing, spread sheets, and database management —
the new HP 9000 Series 300 is equal to the challenge.

Your pick of processing power.

The Series 300 offers you the appropriate processing
power for the job, running your choice of two Motorola
microprocessors: the 68010 16/32 bit and the 68020 32 bit.
You can start with the 68010 and easily upgrade to the
68020 when more processing power is required. Just as
important, you have complete object code compatibility
across the product line. So when you change processors,
there’s no need to recompile.

Changing CPUs in the HP 9000 Series 300 is a snap. You simply
plug in a new card set and, with object code compatibiliry, you shift
Sfrom a 68010 running ar 10 MHz to a 68020 running at 16.6 MHz.

Adding peripherals is easy.

The Series 300 has the built-in interfaces to handle
HP’s large, fully compatible family of peripherals. There
are many compatible monitors of varying resolution, too,
so0 you can go from 12-inch monochromatic display all
the way to high-speed, high-resolution color graphics.




Name the computer
that’s so modular and

expandabile it lets you

upgrade from 16-bit to
32-bit processing...

Expand from .5 to 7 Mbytes
of memory...

Or go from monochrome display
to high-resolution color graphics...

All in a snap...




CIRCLE NO. 2 ON INQUIRY CARD

softuwmAr
9

When youre ready to leave
the DBMS toys behind.

Software AG is ready with ADABAS(VMS) and NATURAL(VMS)—
database management and information processing for VAX supermini-
computers. Advanced software solutions that meet the requirements of a
high-volume production environment. Call us today at 1-800-336-3761.
(In Virginia and Canada, call 1-703-860-5050).

5 softwuARe AG

Where the future
comes as no surprise.

© 1985 Software AG of North America, Inc.
ADABAS and NATURAL are trademarks of Software AG of North America Inc.
VAX and VMS are trademarks of Digital Equipment Corporation. MMS1185
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Before you buy
a 2400 baud modem,
check the one with
89 years of reliability
built in.

—. eI

Introducing the CTS

2424AD modem

CTS has been manufacturing reliable products since 1896
when we introduced our first hand cranked, wall mounted,
wooden telephone. Today, we're introducing a sophisticated,
full duplex, autodial, 2400 baud modem, and our promise of
reliability stays the same.

The CTS 2424AD modem offers technological reliability in its
signal processor. Originally designed for more expensive and
complex modems, the patent pending CTS signal processor
provides integral adaptive equalizing for noticeably clearer,
error free transmissions.

Our 2424AD meets CCITT V.22bis requirements and operates
both synchronously and asynchronously at 2400 and 1200
bits per second. Other features include autodial with memory
storage of up to ten telephone numbers (40 characters per
number).

The CTS 2424AD offers field reliability with its two year war-
ranty. And we demand our distributors provide you with the
service you deserve.

Brand reliability is important at CTS, because it's important
to you. That’'s why we suggest you check out our 2424AD

before you buy a 2400 baud modem. You'll find what'’s built
in to a CTS DATACOMM product is what you're looking for.

CTS.

DATACOMM Products Division
6900 Shady Oak Road
Eden Prairie, MN 55344

800-328-6104
NEW TO THE INDUSTRY SINCE 1896.
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THERE’S A LOT OF POTENTIAL
LOCKED INSIDE EVERY
MICROVAX I

AND EMULEX HAS ALL THE KEYS.

Our full line of high performance
storage and communications prod-
ucts uses advanced VLSI technology
to unlock the power of DEC'’s new
MicroVAX II.

“9,

son THE KEY TO
MICRO PERIPHERALS. The QDO1
disk controller provides transparent
emulation of Mass Storage Control
Protocol while handling two ST506
drives with 2MB peak Q-bus trans-
fer rate. Or use our QT12 tape
controller, with QIC-02 interface, for
low-cost %" cartridge backup.

/ % THEKEYTO
COMMUNICATIONS. Emulex’s CS02
multiplexer doubles line capacity,
putting 16 async lines in the space
DEC uses for eight. It runs at up to
38.4 K baud per line and is RS-423

and RS-232C compatlble

) et

4 "= THE KEY TO
LARGE PERIPHERALS Our
MSCP-emulating disk controller, the
SCO3/MS, interfaces to a variety of
industry standard, high capacity
SMD drives.

@ F T o 1
’xu

Emulex’s TC02, TCO3 and TC05
controllers—fully compatible with
DEC TS drivers—cover your tape
backup needs. From %" and 12"
streamers or conventional start/stop
units to high performance 6250
GCR drives, they offer a superb range

O of capabilities.

| ﬁ) F.—_—::.‘Qi;:je[.,w

> s THE KEY TO
SCSI-BASED MlCRO PRODUCTS.
The UCO3 host adapter puts SCSI
power in the MicroVAX Il while simul-

taneously supporting multiple
penpherals

THE KEY TO
PACKAGED SUBSYSTEMS The
Decathalon accommodates up to
three 5% " peripherals, including a
combination of Winchester drives
from 36-110MB (formatted) and
14" tape streamers to 60MB. Emulex’s
Medley combines storage and
backup in a two-peripheral package
with disk capacity to 110MB and

/’\ 14" streamer to 70MB.

\&/ " EMULEX.
YOUR KEY RESOURCE. Emulex’s
broad product line unlocks the
power of MicroVAX I, high-end LSI-11,
Micro PDP-11, PDP-11 and VAX systems.

For product or sales information,
call toll free 1-800-EMULEXS. In Cali-
fornia, call (714) 662-5600. Or write:
Emulex Corporation, 3545 Harbor
Blvd., PO. Box 6725, Costa Mesa,
CA 92626.

Bt

®

EMULEX

U.S. Regional Offices: Anaheim, CA (714) 385-1685;
Schaumburg, IL (312) 490-0050; Roswell, GA (404) 587-3610;
Nashua, NH (603) 882-6269. International Offices: Australia,
Eastwood, N.S.W. (02) 858-4833; Canada, Mississauga,
Ontario (416) 673-1211; France, Montrouge (1)735-7070; United

Kingdom, Bracknell, Berkshire (344) 484234; West Germany,
Munich (089) 304051.

*DEC, Q-bus, MicroVAX II, MicroVMS, VAX, LSI-11, PDP-11 and
Micro PDP-11 are trademarks of Digital Equipment Corporation.

Most products shown are stocked nationally by Hamilton/Avnet,
Kierulff Electronics and MTI Systems Corp.
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THE GREATESTADVANCE
IN GCOMPANY NETWORKING
SINCE THE WATER COOLER.




It’s Intel’s OpenNET™
product family The open
networking hardware and
software system that allows
people using different com-
puters in the factory; office
and lab to interoperate.
Meaning, any user can now
access any file anywhere
in the network—whether
it’s on iRMX* MS-DOS* or
XENIX*—as easily as if that

file resided right there in their
own desktop computer.

So by using his PC, the pres-
ident of a company can get
real time data out of his factory
control manager’s iRMX sys-
tem real fast. And just as easily;
pull a file from the lab where
they use multi-user systems.

In effect, OpenNET lets
iRMX, XENIX and MS-DOS
speak a common language.
Which opens up a better line
of communication across
the entire network.

But better communication
is only good for business if
it's based on standards
that will preserve

PC

PC

your customers’ investment
no matter what happens
down the line. That’s why
OpenNETwas designed to
meet standards set by ISO,
IEEE and IBM.

For instance, based on the
ISO 7 layer model, OpenNET
offers the most complete
product solution at every level
of integration. Layers one
and two are supported by
Intel’s IEEE 802.3 Ethernet
board; three and four by our
iNA 960 Transport Software
(ISO 8073); and layers five, six
and seven are covered by
XENIX, iRMX, and Microsoft
networking software, whose
software protocols were
developed by Microsoft, IBM
and Intel.

Of course, you have the
option of going with our fully
integrated 286,310 super-
micro system or configuring
your own system to meet

your own special needs.

With support like this,
OpenNET provides a long
term promise of compati-
bility, which translates into
a long term promise of com-
petitiveness.

Even as standards and
technology grow and change,
your customers systems can,
too. Because OpenNET is
modular, it will support
emerging standards like MAP.
At every level with both hard-
ware and software products.

But to get you going today;
we've packaged an OpenNET

Express starter kit. It
has everything

o] 8

Xenix

Xenix|

you need for pC
a complete Ethernet-
based OpenNET solution: a
286/310 with all the network-
ing software,a LAN PC board,
installation, and four days
of training.

Ifyou think you're ready
to get everyone on the same
line, but you'd like a little
more information, call us at
(800) 538-1876. Orifyou’re
more than ready to get going,
order our OpenNET Express
starter kit from your local
distributor or Intel sales office
at a special introductory price.

Then say goodbye to an era.
Because after OpenNET, the
only reason people will have
to go to the water cooler is
because they’re thirsty.

intal

*MS-DOS and XENIX are trademarks of Microsoft Corporation. © 1985 Intel Corporation
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Now you can take
supercomputing power
to the ends of
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And beyond.

Infroducing the first family of Micro Supercomputers.

Imagine supercomputing power
you can take to the application.
Today, MASSCOMP™ makesita
reality.

We've expanded the MC500
series to the MC5000 family by
adding four new systems with
faster 32-bit CPUs. Using our
realtime version of the UNIX™
operating system (RTU™) and
multiprocessing technology,
they define a whole new class of
computers. We call them micro
supercomputers.

These new machines enable
you to perform parallel data
acquisition, computation, net-
working and graphics, without
one task degrading another.
They're designed to exploit
concurrent operations while
delivering powerful system per-
formance in engineering, scien-
tific and other computationally
intensive applications.

MASSCOMP gets more per-
formance at each level of tech-
nology than any other computer
company. The ratio of whet-
stones or samples/second to
the dollar proves it. No one else
comes close.
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They're in a dlass by themselves.

PRICE: $15,000 - $250,000
PERFORMANCE:

.7 to10 MIPS

625K to over 12,000K Whetstones/
second

Up to 13 Mflops

1,000,000 samples/second—data
acquisition

1-4 CPU multiprocessors

RELIABILITY:

Less than 1 hardware failure per
year average

UNIQUE FEATURES:

Realtime UNIX™ operating system
68020 multiprocessing

Triple Bus™ architecture

Multiple graphics, networking options

[l MASSGOMP

The Micro Supercomputer Company

800-451-1824
(

617) 692-6200

Our micro supercomputers are
transportable and dependable,
whether you're studying the
ocean floor through arctic ice or
an oil field through desert sand.
These are the kinds of places
you can'’t take a computer that’s
goingto break down. Relax. Our
record of reliability sets the
standard for the rest of the
industry.

Choose from five systems you
can tailor to your evolving
needs. You'll realize the full ad-
vantage of the industry stand-
ard UNIX operating system
coupled with our proprietary
realtime enhancements. When
you also consider the flexible
applications software and pow-
erful computational ability, it’s
easy to see why our micro super-
computers are in a class by
themselves.

For more information, call or

write today.

You won't find a better system if
you go to the ends of the Earth.

Or beyond.

One Technology Park, Westford, Massachusetts 01886

MASSCOMP, RTU and Triple Bus are trademarks of Massachusetts Computer Corporation. UNIX is a trademark of AT&T Bell Laboratories.
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EDITORIAL

NORWEGIAN ELECTRONICS
INDUSTRY EXPANDS

Long a dominant force in fishing, mining
and shipping, Norway now gains increasing
share in worldwide computer and electronic
markets. Indeed, Norwegian manufacturers
offer advanced products that possess high qual-
ity, technical competence and diverse flexibili-
ty. In fact, whereas most U.S. companies con-
tinue to endure the 1985 computer industry
slump, Norway’s electronic industry is expand-
ing by about 20 percent annually. According to
the Export Council of Norway, total electronic
sales amounted to $722 million in 1984. And
exports accounted for approximately half of
those sales. These numbers are miniscule by
comparison with U.S. business standards, but
they demonstrate steady, controlled growth
over the past several years.

But how has a relatively small country (4.12
million population) like Norway achieved even
limited worldwide success in the fiercely com-
petitive electronics marketplace? I found out
the answers firsthand during a recent visit to
Norway as a guest of the Export Council. In
summation, the answers encompass effective
management, tight fiscal control, detailed mar-
ket research, reliable product performance and
aggressive total pricing.

And you only have to look at the country-
side to understand why. Because of harsh
weather, wide temperature extremes and rug-
ged seashore and mountainous topographies,
Norwegian vendors must design, develop and
produce quality products that meet severe ap-
plication demands. They have, therefore, accu-
mulated considerable product expertise in a
home market, which, although not large, insists
on sophisticated electronics for stringent de-
fense, industrial and commercial needs. Conse-
quently, over time, Norwegian companies have
become renown in such product fields as tele-
communications, data processing and commu-
nications, instrumentation, process control and
robotics. Such reputations have attracted the
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attention of neighboring and distant countries.
As a highly developed country with nearly full
employment, an experienced work force and a
knowledgeable research-and-development
structure, Norway opts to expand and pursue
worldwide market opportunities.

Prior to my visit, I never regarded Norway
as a significant force in the worldwide electron-
ics market. But compelling statistics and capa-
bilities quickly proved otherwise. Norwegian
manufacturers prefer to search out specialized
markets overlooked or bypassed by well-known
industry giants. They then bring their expertise
to bear on solving specific problems. Their ap-
proach has proved successful in Europe, Asia,
the Far East and even in the United States.

However, Norwegian companies don’t try to
do it alone in foreign countries. Instead, they
open sales offices and hire local talent. They
make deals with local OEMs and system inte-
grators. Or, they form joint ventures with
prominent domestic vendors.

Alone, Norway doesn’t possess the capacity
to shake the U.S. computer/electronics indus-
try. But Norwegian companies have successful-
ly dented U.S. markets because American buy-
ers will always purchase foreign, rather than
domestic, goods when they get product quality
and reliability at a fair price.

Ay 2528

George V. Kotelly
Editor-in-Chief
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CXIdoesn’t
answers, Just

PCOXISTANDARD links a PC direct to the maznframe. ~ PCOX]3270 PC turns the PCs you have into the PCOXIGRAPHICS gives you easy access to mainframe
PCOXIPLUS (ot shown) can “window”a PC session, 3270 PCs you need. We also offer an upgrade to 3270  data and mainframe graphics like SAS-Graph™
host session and two notepads on the same screen. PC for other PCOX products and even, for IRMA. GDDM™and DISSPLA™

PCOX micro-to-mainframe T start with, there’s our PCOX/

4 : STANDARD and PLUS emulator boards. They
COI]IIGC!IIOIIS are deSlgned link your PCs to the mainframe. And provide
with your IBM file transfers to and from the host.

3270 network in mind. Our PCOX/3270 PC upgrades your PC
At CXI weve come up with hardware and to multiple host sessions for a fraction of the

software solutions that solve problems atboth  Price of an IBM 3270 PC. While PCOX/
ends of the micro-to-mainframe connection,. ~ GRAPHIGS lets you do true S3G graphics

Be it coaxial or remote. terminal emulation right on a PC.
Together we call them the PCOX"3270 Liooking for micro-to-mainframe con-
nections for your LAN?

Series (pronounced “peacocks”)

ik Our PCOX/GATEWAY
NPTty Products come in coaxial and
PERSAE I B remote versions and serve host
~ sessions to your IBM PC Network

or NETBIOS-compatible
LAN.
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have all the
more of them.

Or snap on one of our smart accessories.  CXI, you'll be in the company of other good
Like KEYBOARD MATE. A compact addition  companies like General Motors, Citicorp, TWA,
to your PC keyboard that gives you single British Petroleum and more.
keystroke access to 3278/79 and

3270 PC functions. I.)COX works Wlth all

Welve thought major micri(!)t-vi‘;’o-ma.mframe

software.
our answers through Whether it's Cincom, Cullinet, Informa-

All PCOX products work tics, MSA, Micro Tempus or Performance
with IBMQPCS, XTS, ATs and Soﬁi’.;wgart% Pg?X runsli.t.Ttl_lis is due in
compatibles. They'e easy to install. B s ey Tl
And easy to upgrade. It's as simple IRMA’ and our own PCOX API.
as changing a diskette.

But more important, since we design So for the name of your nearest CXI
and manufacture everything we sell, we distributor, call 800-225-PCOX. In California,
can track and respond to changes in the call (415) 424-0700.
industry. Or send us the coupon. And well have an

So the investment you make now will answer to you quicker than you
be safe. And supported. How? can say PCOX.

With training, technical assistance, it o AnsWC O S
and even a toll-free customer hotline. cnure; More M “f‘feﬁ a ﬁ;‘\s%ms

~ Of course, when you go with o copy 10U m?ggl‘;’\“s A9 aTE
i o o gho

“‘;\(\ed
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(Guess who just unveiled seven
EEEENEENE

The sharp 8 x 16 character matrix helps make for easier |ow as $35 per year

The new IBM 3161 ASCII
Display Station is really seven
different ASCII displays in one.

In addition to its own func-
tion-rich native mode, the new
IBM 3161 can emulate:

« IBM 3101 Model 881

e ADDS Viewpoint*

* Hazeltine 1500*

e Lear Siegler ADM-3A*

* Lear Siegler ADM-5*

* TeleVideo 910*

Besides fitting nicely into
existing systems, the IBM 3161
also offers impressive improve-
ments in ergonomics.

Improved Ergonomics
For Improved Productivity

Take the 102-key ASCII-
style keyboard, for example.
Its low profile, gentle contour
and typewriter touch make for
faster keying with fewer errors.
The keyboard has program-
mable function and editing
keys so it can be custom-
tailored to meet your applica-
tion needs.

Then, for comfortable
viewing, there’s the tilt and
swivel of the 12" display. And
the sharp, clear 8 x 16 charac-
ter matrix for easy reading.
Plus cursor, character and field
attributes (blink, reverse
video, underscore, dual inten-
sity, etc.). And scrolling. And
partitioning. And lots more.

The IBM 3163 with
Plug-in Cartridge

And, as if that weren’t
enough, we're also announcing

reading and fewer operator errors.

a second new ASCII display
station with even higher func-
tion—the IBM 3163.

Outwardly, these two new
displays look alike. But the
3163, in addition to its built-in
emulation of the IBM 3101
Model 881, also offers the abil-
ity to emulate the DEC VT 52
and VT 100* by means of a
unique plug-in cartridge.

And while you’ll like the
power and flexibility of the
3161, for your high-function
applications the 3163 goes
even further. For example, a
7,680-character buffer and up
to three windows enable you to
view and modify portions of
different host data bases. The
3163 lets you redefine and even
recap the keys.

On both displays the setup
is menu-guided and written in
plain English, so it can be done
easily and quickly. The point
is, both are designed to im-
prove your user productivity.

Very Attractive Prices

The price per terminal is
$695 for the 3161 and $1,095
for the 3163. Quantity
discounts are avail-
able. What'’s
more,

per terminal for
customer carry-in repair.

Now there’s a new family of
ASCII displays with the qual-
ity, service and support IBM is
famous for. Both displays are
available through IBM Author-
ized Distributors and IBM
marketing representatives.

FEATURES  3l6l 3163

Lines x Characters 25x80 25x80
Double-sized chars No Yes
Line drawing chars 24 24

Vertical scroll Jump  Jump/
Smooth

Definable

function keys 24 24

Windowing No Yes

Partitioning Horiz  Vert/Horiz

Call 1800 IBM-2468,
Ext. LE/96 for the name of an
Authorized
Distributor
near you.

*ADDS Viewpoint is a trademark of Applied
Digital Data Systems, Inc.; Hazeltine 1500 is a
trademark of Hazeltine Corp.; Lear Siegler ADM-
3A/ADM-5 are trademarks of Lear Siegler, Inc.;
TeleVideo 910 is a trademark of Tele Video
Systems, Inc.; DEC VT 52/VT 100
are trademarks of Digital
Equipment Corpo-

ration.




different ASCII displays in one.

The IBM 3161 ASCII Display Station
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DATA/SIGNAL
LINE
PROTEGTORS

A Sophisticated Blend of High Speed

and Brute Force Protection.

DLP-5.1, 5. 2
High Speed Video/ Data Line

O to 100 MHz
O BNC, TNC, Twin Ax connectors

DLP-4.2,44
Dial-up/Leased Line

[0 Modem protection
O 2-wire (tip & ring)
O 4-wire (leased lines)

DLP-10, 20, 30
Multiple Line

[0 Computers, terminals, peripherals
O Data logging, instrumentatioq

DLP-40
Rack-Mounted System

O High density
O Up to 273 circuits
O Plug-in cards

Call or write for our
FREECATALOG

MCG

ELECTRONICS INC

12 Burt Drive, Deer Pdrk NY 11729
516-586-5125 o Telex: 645518
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PREVAILING RESPONSE

To the editor:

The article, “Integrated UNIX soft-
ware package supports customized appli-
cations’ (MMS, July, Page 38), is an
interesting presentation of Prevail [Inspi-
ration Systems Inc.’s multiple-function
software package]. On the positive side,
four components are briefly described
with relative accuracy. If brevity de-
manded that state-of-the-art features be
omitted, as well as descriptions of three
components, we acknowledge editorial
privilege.

However, we feel that some of Pre-
vail’s important concepts and capabilities
were misunderstood. First, our ADL
[applications development language] is
designed for generating applications in
conjunction with our DBMS [database
management system]. With any DBMS-
based application, the DBMS must be
operating on the end-user system in
order for the application to function. Our
ADL is not a standalone language; rath-
er, it is one of seven tools provided to our
users. In fact, ADL is designed with
capabilities that promote DBMS use and
enhance programmer productivity in
generating DBMS applications—these
design features are not features one
would see in a general-purpose language.

Secondly, we do not currently offer an
electronic-mail capability.

With regard to IBM [Corp.] Systems
Network Architecture support, we be-
lieve that an intelligent software compa-
ny leverages the developments of others.
With the availability of SNA on hard-
ware that we support, we will interface
Prevail to SNA. Many hardware manu-
facturers have already announced SNA
and Inspiration Systems is currently
working on this interface.

To compare our product against any
other product on the market is difficult.
The comparison [with Quadratron Sys-
tems Inc.’s Q-Office] cited in the article
is representative; the author is compar-
ing apples and oranges. The two prod-
ucts have exactly one component in com-
mon—word processing. Prevail offers six
other sophisticated and advanced com-
ponents. Subcomponents, such as forms
and menus, are part of our features lists
as opposed to being listed as a product
component. Our pricing, as a whole or

unbundled, is very competitive with
other UNIX-based products.

Dennis M. Moyles

Chairman and Chief Executive Officer
Inspiration Systems Inc.

Production Plaza

Sewickley, Pa. 15143

FLIP-FLOP

To the editor:

In your article, “OEM Incorporates
Software Duplication” (MMS, Septem-
ber, Page 67), there is an illustration
(Page 68) that indicates the results of an
analysis of a data-integrity test. The pho-
tos are in reverse order. The IXI photo
referred to in the copy as being on the
left side is actually on the right, implying
the competitor’s equipment is superior to
ours.

Beverly A. Burchette
Marketing Administrator
IXI Laboratories Inc.
Minneapolis, Minn.

To the editor:

I and several other system evaluators
noted what we believe to be an error on
Page 68 of the article, “OEM Incorpo-
rates Software Duplication.”

In the block at the bottom of the page
is a description of how CPT Corp. mea-
sured the ability of IXI Laboratories
Inc.’s FDFS format/copy system to accu-
rately reproduce data from master disks.
The results of a time-interval analyzer
check of IXI Labs’ equipment and that of
a competitive manufacturer are shown in
a pair of photos above the text.

It is believed that either the positions
of the photos were reversed or that we
here should fold our tents and become
cab drivers downtown. Please comment
as there are only a limited number of
cabs available and 1 want to be first in
line, if need be.

Mervin W. Bierman

Technical Sergeant, U.S. Air Force
Computer Systems Evaluator
Barksdale Air Force Base, La.

Editor’s response:
Stay in the Air Force, sergeant. The
photos were reversed.
—J. Donohue
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You're looking at letter-
quality text created by an
AMT printer. The same
printer that produced the
CAD/CAE diagram you see on
the right. Dots incredible!
But that's not all. With the
AMT, you can print letters or
documentation at 45, 100 and
258 cps. Print in 7talics
and different type styles

and sizes. Print scientific
and special symbols--even
other languages HxF. You

Temperature in degrees C

can print on transparencies e Z ﬁ
and multipart forms. And : S | s
R arh ST R
you can do it all in a e ez RN = L

=0

RAINBOW of COLOR. HEATING ANALYSTS|

SRR |

AMT is the highest resolution \

dot matrix color printer available—
Actual size—you can't get with dot addressable graphics to Naturally, AMT prints bar graphs
quality like this on a plotter, 480x240 dpi. and pie charts, But it also does
but you can with AMT. incredible, 3-dimensional

diagrams so precise you can use
them for measurements.

You’re looking at AMT, the first dot matrix color
printﬁr so advanced it’s better than a desk top plotter.
Why?
Because our new AMT color printer is the first
dot matrix to combine letter-quality text with
lotter-quality graphics. You get the speed,
exibility and industrial strength reliability
of a top-notch dot matrix. Without the
toner, pens and nuisance of a plotter.
And as you can see, AMT actually a8
out-performs many plotters, L
large or small, on high precision
applications. "
or more product and distribution
information, write to Don Lawrence,
V.P. Sales and Marketing, Advanced Matrix
Technology Inc., 1157 Tourmaline Drive,
Newbury Park, CA 91320. Or call (805) 499-8744.

Advanced Matrix Technology Inc.

See us at Comdex, Booth #H8236 © 1985 Advanced Matrix Technology Inc.
Graphic software by Cerritos Computer
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asa complete locd inea

network in a box. A MICOM Data
PABX automates the switching of
terminals and personal computers
amongst any number of host com-
puters. It manages computer port
contention. It functions as a fallback

~ switch. And it lets you tie everything

ogether by sharing the same inexpen-
sive phone wiring that the boss, and
~ everyone else, talks over.
Think of it as a window

InntarensN:

; log-on message
. Configuratlon management toais for

- use with IBM PC

= Space-saving cabinet
 Price range of $100 to $150 per line

MAKE THE MICOM
CONNECTION

Call 1-800 MICOM U.S. today for com-
plete information on the Instanet6000

~ Data PABX. And cheer up, everything

will soon be under control.

micom
MICOM Systems, Inc.
4100 Las Angeles Avepug
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COMPUTER &

COMMUNICATIONS

A major marketing event
devoted exclusively to all
aspects of computer/commu -

SEGURITY:S

A TOTAL EXPOSITION & CONFERENCE

October 7-9, 1986
Jacob K. Javits Convention Center
New York, New York

nications security.

The explosive growth of computers in every area of
business, industry and government has created new
problems of accidental and intentional loss: Natural
disasters, illegal manipulation of data, sabotage and theft
of equipment.

Ways to combat these losses exist, but many computer
users are unaware of their scope and sophistication.

Computer & Communications Security ‘86 (CCS '86) will
bring MIS/DP managers, EDP auditors, and corporate
security directors to the companies that can help them
meet their computer/communications security needs.

Among the products and services that will
be marketed effectively at Computer

& Communications Security ‘86 are:

» Data Communications/System Security

« Computer Security Software

» Disaster Recovery/Contingency Planning

* Records Storage/Management

* Computer Power Management &

Environmental Controls

Media/Equipment Security

Computer Facility Security (including Access Control)
» Fire Detection/Suppression Systems

CCS ’86...a show whose time has come! Capture your
full share of this expanding market. Plan now to be
visible at CCS '86 where buyer preferences will be
established. Act now. Mail coupon...or call

Robin Schmidt at (312) 299-9311.

© Reed Holdings, Inc. 1985

CCS ’86, the first major trade show in this
specialized area, will be:
* Open only to computer/communications-
security products and services.
Promoted only to those with computer/
communications-security responsibility.
Supported by a comprehensive Conference Program
to fill the information needs of an audience “hungry”
for guidance.
 Held in New York City’s magnificent new
Javits Convention Center.
» Managed by CEG, world’s largest and foremost
producer of trade shows.

CiG

Cahners Exposition Group

Cahners Plaza, 1350 E. Touhy Avenue
P.O. Box 5060, Des Plaines, IL 60017-5060
Phone: (312) 299-9311

U.S. Telex: 256148 CEGCGO DSP

Int'l Telex: 82882 CEG CHGO

Yes, | am interested in Computer

& Communications Security '86.

O | am interested in exhibiting. Please send details, floor
plan and prices.

O | am interested in attending. Please send Conference
Program details and Registration form.

Name Title
Company

Address

City State Zip

Telephone

My product/business is:
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Westinghouse brought in TTs Personal Consultant
because these experts dont have time to waste.

Personal Consultant is the expert
systems development software that’s
turning the time they spend answer-
ing routine questions into research
and development.

Dr. Neil Pessall and Dr. Jan
Schreurs, research scientists at the
Westinghouse Research and Develop-
ment Center, had a problem. How
could they make hundreds of man-
years worth of practical knowledge at
the Center readily available to West-
inghouse and its customers, without
pulling the scientists away from their
research to answer routine questions?

Their solution was Personal Consul-
tant, a new expert systems development
software tool from Texas Instruments for
TI or IBM® personal computers.

Designed to run on 512K-Class Per-
sonal Computers, Personal Consultant

28231
© 1985 T1

provided Westinghouse an eminently af-
fordable new tool for the development of
expert systems. Pessall and Schreurs were
especially impressed with its ability to aid
experts in developing the knowledge
bases and prototyping programs which
even first-time computer users could con-
sult for expert advice.

“With Personal Consultant soft-
ware,” says Schreurs, “we found it
far easier to teach our experts how
to develop a system than teach a pro-
grammer to be an expert.” In fact, the
software’s rapid expert system proto-
typing and simple debugging features
enabled the two scientists to demon-
strate three different expert systems in
as many weeks. Schreurs produced one
for training new salespeople and a sec-
ond to guide repairs and maintenance
for the Center’s X-ray defractometer.

Personal Consultant is a trademark of Texas Instruments Incorporated.
IBM is a registered trademark of International business Machines Corporation.

Pessall’s makes material recommenda-
tions for tubes and support plates in
steam generators.

“Our development of expert systems
isn’t aimed at replacing experts,” says
Dr. Pessall. “Its purpose is to give them
the time to extend their expertise while
the expert systems handle consultations
on well-established knowledge and
methodology.”

To put Personal Consultant from
TI to work for your business, call
(800) 527-3500, in Canada call
(416) 884-9181. Because an expert’s
time is too valuable to waste.

j
TEXAs b
INSTRUMENTS

Creating useful products
and services for you.
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The peripherals The value of
onthe rﬁht the computer
by

are back “onthe left
a $60 billion just went up.
company.

You've probably invested more in your computer largest organizations in the world.
than you like to think about. We have a complete line of alphanumeric and

So what you should think about is how to get the graphics terminals, line printers and serial printers
most out of it. Particularly when it comes to deciding designed to make full use of all the capabilities of
which peripherals to use. your computer.

Because what you plug your computer into is Give us a call. It could be one of the most valu-
what affects its performance. able connections you make.

We suggest you hook up with us. Were CIE CIE Terminals, 2505 McCabe Way, Irvine, CA
Terminals. And were backed by C. Itoh, one of the 92714-6297 (800) 624-2516.

A CITOH ELECTRONICS COMPANY

Because your computer is only as good as its peripherals.

©1985 CIE Terminals CIRCLE NO. 15 ON INQUIRY CARD



BREAKPOINTS

IBM TOKEN RING YET TO WED ENTIRE PRODUCT LINE

IBM Corp. has announced that its PCs are the first products that will con-
nect to the company’s Token-Ring Network, which provides transmission
speeds of 4M bits per second over coaxial cable. The company has also said
that customers can opt to implement the Token-Ring Network over un-
shielded, telephone, twisted-pair wiring. The Token-Ring Network Adapter
Card and flexible disk are priced at $695 and will be available in the first
quarter of 1986. IBM did not say how long it would be before the compa-
ny’s minicomputers or mainframes could be attached to the network.
—Lynn Haber

TRIO POOLS TALENT FOR FIBER-OPTIC NETWORKS
AMP Inc., the Harrisburg, Pa., giant in electrical and electronic connec-

tion devices, has established a marketing affiliation with two companies in
an effort to offer an across-the-board approach to fiber-optic local area net-
works. Joining AMP will be Lytel Inc., Somerville, N.J., and FOCS Inc., Au-
burn, Mass. Lytel, a 1984 start-up, manufactures lightwave communica-
tions gear such as transmitters, laser diodes and photodetectors. FOCS
specializes in fiber-optic installation services.—Mike Seither

HONEYWELL INTRODUCES XP AND AP PERSONAL COMPUTERS

In a push to bolster its position in the office-automation market, Honey-
well Information Systems Inc., Billerica, Mass., has added the XP (extended
processor) and AP (advanced processor) series of personal computers to its
family of business machines. According to a company spokesman, both
computers are operationally compatible with IBM Corp.’s PC, PC/XT and
PC/AT. The XP series incorporates Intel Corp.’s 8088-2 microprocessor,
while the AP uses Intel’s 80286. Prices for the XP and AP begin at $2,495
and $3,785, respectively; eight models are available.—Lynn Haber

TEXAS INSTRUMENTS’ TOKEN-RING CHIPS FINALLY ARRIVE

As a result of a joint development program that began in 1982 between
IBM Corp. and Texas Instruments, Dallas, TI will market an IBM-
compatible local area network chip set, the TMS 380, for IBM’s recently an-
nounced Token-Ring Network. Beginning early in 1986, TI will offer a
$1,985 kit to help vendors develop products. In making the announcement
about its network, IBM said that it would make available to third-party ven-
dors the technical specifications so vendors can develop compatible
products. TT estimates that more than 25 companies will announce more
than 100 Token-Ring Network products by the middle of 1986. Already,
companies such as Bridge Communications Inc., Proteon Inc., 3Com Corp.
and Ungermann-Bass Inc. have announced products compatible with the
network.—Lynn Haber
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BREAKPOINTS

FIRST OPTICAL SUBSYSTEM FOR IBM PCs STORES 3G BYTES ON 1G-BYTE DISK
A proprietary data-compression program enables 3G bytes of data to be

stored on one 1G-byte, write-once, read -many optical disk, said to be the
first optical subsystem for the IBM Corp. PC family. Produced by Aga Inc.,
New York, the 12-inch DISCUS 1000 provides non-tamperable text, image-
and sound-information storage, is based on the small computer systems in-
terface and uses proprietary host adapter interface cards and device soft-
ware to operate with a PC/XT, PC/AT, 3270-PC or compatibles. The DISCUS
1000 is priced at $21,500; the data-compression facility is an additional
$9,500.—Bruce MacDonald

PICK GETS A HELPING HAND IN EUROPE AND AMERICA
Greater awareness of the Pick operating system is the goal of two

separate, but complementary, organizations being formed on both sides of
the Atlantic. The Spectrum Manufacturers’ Association, a group of leading
U.S. computer makers whose machines run Pick, aims to establish Pick
standards, as well as promote the system. Spectrum is managed by Interna-
tional Data Base Management Association Co. Inc. of San Diego. Meanwhile,
IN Informatique of Plaisir, France, is calling for a European association,
expected to be called Pick Europe, to boost Pick on the Continent, particu-
larly among academic and governmental organizations.—Keith Jones

ITT CONSOLIDATES COMPUTER, COMMUNICATIONS GROUP
ITT Corp. has merged four separate telecommunications and computer

equipment groups into a new organization called ITT Business Systems
Group. The business units affected by the consolidation include: ITT Busi-
ness and Consumer Communications (PBXes, key systems and residential
telephones); ITT Courier Terminal Systems (IBM Corp.-compatible terminal
equipment and controllers); Qume Corp. (printers and other peripherals);
and ITT Information Systems (the Xtra personal computer). ITT says that
the realignment will provide business users with a single source for their
computer and telecommunications needs. Other observers say the move is
an attempt to streamline the company in the face of lagging computer de-
mand.—Steve Shaw

OPTICAL DISKS MOVE DOWN IN SIZE, UP IN VERSATILITY
Multipurpose, 5%-inch optical drives boasting 200M bytes of storage per

side can be expected by mid-1986 from such 12-inch optical disk makers as
Optimem and Optical Storage International (OSI). Optimem, of Sunnyvale,
Calif., is currently defining the product, which is anticipated to handle
read-only, write-once and erasable media. OSI, Santa Clara, Calif., is de-
veloping a similar product. Both drives will use the small computer systems
interface.—Carl Warren

COMPAQ MOVES INTO AUSTRALIA
Compaq Computer Corp., Houston, is marketing its line of personal com-
puters through a new subsidiary, CCA Systems Pty. of Sydney, Australia.
Compaq microcomputers have been available in Australia since April 1984,
but only through ComputerLand of Australia retail outlets.—Steve Shaw
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“A UNIX TO BE
PROUD OF!”

—Kaare Christian, PC Magazine

for the multiuser operating system of the future.
Then IBM® chose XENIX® for the 'CAT-Andﬁ‘é st

THE SANTA CRUZ OPERATION PRESENTS

AN SCO PRODUCTION N excrusive associanoN witH MICROSOFT CORPORATION
THE MULTIUSER, MULTITASKING PC BLOCKBUSTER “XENIX NOW!”
sTARRING VISUAL SHELL « MULTISCREEN™ « MICNET « THE BERKELEY ENHANCEMENTS

AND INTRODUCING | C-MERGE AS THE MS-DOS DEVELOPMENT ENVIRONMENT |

rearuriNg WORLD FAMOUS SCO TRAINING AND SUPPORT ror DEALERS « END USERS ¢ ISVs « OEMs
anD AN INTERNATIONAL CAST OF HUNDREDS OF XENIX APPLICATIONS

INCLUDING | LYRIX AS THE UNIX/XENIX WORD PROCESSING SYSTEM |
probuced AND DIRecTeD BY THE SANTA CRUZ OPERATION
screeNPLAY ADAPTED BY THE SANTA CRUZ OPERATION rrom oriGINAL sTories BY MICROSOFT AND AT&T
in BREATHTAKING SELECTABLE COLOR
NOMINATED FOR % BEST DOCUMENTATION! % BEST SUPPORT! % BEST TRAINING!

% BEST ELECTRONIC MAIL AND NETWORKING! % MOST APPLICATIONS!
* MOST COMPLETE UNIX SYSTEM!

QOO B | e o e | (408)425-7222

LEVEL 1l COBOL™, 3270 MAINFRAME COMMUNICATIONS. $ = =
o, TWX: 910-598-4510SCO SACZ
:xscsn:uxgv Tge Smt‘i"n Clruz %%mc‘mul\mi'g t, P.O. Box 1900, Santa Cruz, CA 95061 (408) 425-7222
nta Cruz Operation, Inc., ut Street, P.O. Box , Santa Cruz, -
M MULTIUSER OPERATION SUGGESTED UNIX is aJlradAemaVE of AT&T Bell Lnb:rngorios: Lyrix and‘_Mulﬁscyeen ;rEe tvader:a;:(s of The Santa Cruz Operation, IncA'-_llaM isa
XENIX WILL TURN YOUR PC INTO A REAL COMPUTER Corporati oy o5 gi d of Relational D g e O esaur s of kot Eooue. Lo,
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OEMS...

Is Your Input Strategy

As Sound As Your CPU Strategy?

Computer users are
demanding additional input
devices from you. Key Tronic can
help you meet the demand for
these input devices, and minimize
your development costs.

Key Tronic is integrating the
most popular input devices into
OEM keyboards. All processing
is done in the keyboard and no
additional system ports are
required . . . using existing
electronics saves money. Also, all
input can be presented as a series

of key presses to assure
compatibility with existing and
future software.

Speech Recognition, Touch
Pad, Mouse, Bar Code and Joy
Disk are available to enhance
your product with unique, value
added benefits. Distinguish your
product from the ordinary! Talk
to your Key Tronic representa-
tive today.

CIRCLE NO. 17 ON INQUIRY CARD

A. Joy Disk — Four keys in one;
rapid cursor control.

B. Touch Pad — Multi-purpose
input device; programmable key
pad, cursor control, drawing
tablet.

C. Speech Recognition —
Natural, language independent
command entry. Hands free
operation.

D. Mouse — Popular pointing
and selecting tool.

E. Bar Code — Fast, accurate
data capture.

“Q]ee/lﬁel(fy Tromcfouch”
key tronic

The Responsive nput Company

P.O. Box 14687 ¢ Spokane, WA 99214 USA
(509) 928-8000 ¢ TWX 510-773-1885
See us at Wescon ’85 Booth 2760

See us at Comdex Booth 2056




BREAKPOINTS

TECH FILES: A QUICK LOOK AT NEW PRODUCTS AND TEGHNOLOGY

Intel Corp.’s Systems Group, Phoenix, Ariz., has introduced the 310
APEX (advanced processor extensions) series, claimed to be the first in the
multiuser XENIX/UNIX microcomputer market to use multiple 80286 CPUs
in one system. APEX comes in upgrade kits for Intel’s R86/310 series and
its new, single-CPU, 8-MHz 286/310 AP series, allowing users to add one,
two or three 80286 CPU boards for faster performance. The fully configured
four-board 310 APEX 4, for example, can reportedly operate at 5 million in-
structions per second. APEX kits start at $6,995.—Fran Granville

System integrators using the small computer systems interface, take note:
In January, Adaptec Inc., Milpitas, Calif., will begin shipping an IBM Corp.
PC/XT-based SCSI development system priced at $19,500. For that, de-
velopers get a PC/XT, graphics printer with stand, monochrome graphics
adapter, Adaptec’s host interface and a mouse. Software includes a test-
function and documentation library, Microsoft Corp.’s C compiler, PC-DOS
and a text editor. The system allows developers to test SCSI-based con-
trollers and intelligent peripherals at data-transfer rates of up to M bytes
per second.—Mike Seither

Compatible with VMEbus, Multibus, Q-bus and IBM Corp. PC/AT architec-
tures, the Series 100 single-board image-processing modules from Imaging
Technology Inc., Woburn, Mass., can perform operations such as image
averaging and subtraction in hardware in real time. The feedback/input-
look-up-tables’ processing element is programmable to accommodate various
image-processing algorithms. The 80-plus modules in the software library
package, which can be called from Microsoft Corp.’s Pascal, FORTRAN or C,
speeds the development of user-written image-processing programs.—dJesse
Victor

COMDEX PREVIEWS: Maxtor Corp., San Jose, Calif., plans to unveil a 280M-byte model
XT-3000, 5¥-inch Winchester at Comdex/Fall 85 in Las Vegas, Nov. 20 to
24. The new drive will contain an embedded small computer systems inter-
face. Deliveries are anticipated for the second quarter of 1986.—Carl
Warren

Any void left by Xerox Corp. with the reported discontinuation of its
model 630 daisywheel printer with extended character set (ECS), will be
filled by Fujitsu America Inc. of San Jose, Calif. Fujitsu plans to introduce
a 630-compatible printer, the SP320, which incorporates a 192-character
ECS wheel for scientific and technical applications. List price for the printer
is $1,495, with shipments to begin in January. Fujitsu will also be showing
the nine-pin, $649 DX2200 dot-matrix printer and the 24-pin, dot-matrix
DL2400, which features a tractor-feed mechanism that automatically
retracts to allow single sheets to be inserted for printing letters. It will be
priced at $1,195.—Mike Seither
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BREAKPOINTS

CIE Terminals, Irvine, Calif., has made its first step into the non-impact
printer market with the LIPS-10 laser printer. Based on the 10-page-per-
minute Konica engine, the unit provides 240-by-144-dot-per-inch (dpi) reso-
lution in graphics mode and 300-by-300-dpi when printing text. Emulation
includes Epson America Inc.’s FX80 and Diablo Systems Inc.’s 630; both
parallel and serial interfaces are standard. Available in the first quarter of
1986, the LIPS-10 will be priced at $3,500.—Bruce MacDonald

Fremont, Calif.’s Sysgen Inc. will introduce at Comdex/Fall '85 three
hard disk/tape subsystems for the IBM Corp. PC family. The Sysgen Plus is
a 7TOM-byte hard disk/60M-byte quarter-inch cartridge tape unit; the AT
Add-In is an internal disk/tape system for the PC/AT with 60M bytes of
tape and either a 20M-, 40M- or 7OM-byte hard disk; and the Flat-Pak,
which sits on top of the PC or XT or under the monitor, can be configured
with either a 10M-byte disk/20M-byte cassette tape or a 20M-byte
disk/60M-byte cartridge tape. Prices range from $1,395 for the smaller
Flat-Pak and $2,095 to $4,995 for the AT Add-In to $5,995 for the Sysgen
Plus.—Bruce MacDonald

Hoping to tap the low-end PC market, Epson America Corp., Torrance,
Calif., will show at Comdex/Fall '85 its Equity I personal computer. Com-
patible with the IBM Corp. PC, the Equity I accommodates 640K bytes of
user memory; two flexible disks or one flexible and one 20M-byte hard
disk; and uses an Intel Corp. 4.77-MHz 8088 processor and Microsoft
Corp.’s MS-DOS 2.11. With serial and parallel ports and keyboard, the Equi-
ty is priced at $995; with monochrome adapter and display, $1,300. Epson
is also reportedly planning to introduce a PC/AT-compatible machine.—Carl
Warren

NOTES FROM OVERSEAS: TDK Corp. of Japan will release this month its own brand of
3Y%-inch flexible disks. The company has been attempting to coax a higher
coercivity out of the present 1.6M-byte standard, aiming to introduce a 2M-
byte disk by next spring. TDK currently makes 8-inch and 5%-inch flexible
disks but expects 3%-inch models to be increasingly important in its
memory media mix.—Ichiro Kakehashi

A hybrid memory medium using bubble technology in a disk compatible
with 8-inch flexible drives is now available from Hitachi Ltd. Intended for
use in heavy-duty industrial applications, the medium features the non-
volatile stability of bubbles and is packaged in a sturdy cassette that fits
neatly into a drive that matches standard flexible disk drive heights and
control software. Three versions are available in samples: 50K bytes, 500K
bytes and 1.2M bytes, for about $675, $845 and $1,100, respectively. The
company is also working on 4M-byte and 16M-byte, 5%-inch-compatible
versions, as well as 3%-inch-compatible units.—Ichiro Kakehashi
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These days, computer printer
technology appears to advance
at a rate faster than the speed of
most computer printers. And just
trying to keep pace could easily
keep a battalion of engineers occu-
pied on a full-time basis.

But over 90% of the world’s
major computer companies have
discovered a very simple way to
stay abreast of printer mnovations
without requiring any such reallo-
cation of their resources:

By letting Dataproducts” do
it for them.

Because computer companies
who have taken on Dataproducts
as their OEM supplier have found
that no one makes a printer line

as large or comprehensive, and no
one serves the needs of all seg-
ments of the market as completely.

[t isn't any secret, for example,
that Dataproducts high-output
band printers are designed to dra-
matically reduce downtime—
which helps explain why they re
used by virtually every mainframe
and minicomputer manufacturer.

One of the largest U.S. air-
lines found our serial matrix print-
ers so reliable, they've hooked up
over 150,000 of them to their res-
ervations system.

Our letter-quality printers are
considered letter-perfect by one
of the world’s largest manufactur-
ers of word processors. And we're

making a major impact upon the
non-impact printer market with a
laser printer that's faster, more
compact and 15 to 40% less expen-
sive than most others in its class.

To get in on the secret that's
kept 370 computer companies
from lagging behind the latest de-
velopments in printer technology,
just call 1-800-258-1386, or write to
Dataproducts Corporation,
6200 Canoga Avenue, Woodland
Hills, CA 91365.

You will find that we'd much
rather share our secrets than keep
them all to ourselves.

| Dataproducts.
Where printers are an obsession.
Not an afterthought.

370 computer companies have
discovered the secret to building some of
the world’s most advanced printers.

© 1985 Dataproducts Corporation. Dataproducts is a registered trademark of Dataproducts Corporation.
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First new 1/4-inch cartridge since 1971

If you don’t have data worth preserving, then
the reasons for buying Cartrex’s new 1/4-inch,
high performance, virtually error-free tape
cartridge won’t mean anything

But, if you are one of the many 1/4-inch tape cartridge
users that assume 3M’s cartridges just have to be “good
enough” for today’s high performance tape drives, read these
simple facts to understand why that isn’t true anymore.

PILOTS HAVE A SAYING,
“There are those who
have made a wheels-
up landing—and
those who will.” |
You can apply this
expression to those
who have lost data and
those who will. Unfortu-
nately, data loss isn’t al-
ways because users haven't
backed-up their hard disk.
Sometimes it's because their 1/4-
inch tape cartridge, where they back
up their hard disk, developed hard er-
rors—those insidious errors that tend
to increase over time. That’s why Car-
trex has developed a 1/4-inch data car-
tridge for today’s high performance
drives that virtually eliminates errors.

Why a new cartridge

When 3M announced its cartridge
in 1971, it was designed for a low capac-
ity tape drive with less than 3 mega-
bytes—2.88 to be exact. The tape was
low in density—1600 bits per inch with
only 4 tracks and 300 feet of tape.

The tolerances required for the
tape drives of the early 1970’s were fine
for then, but today’s tape drives re-
quire much tighter tolerance. Today’s
tape cartridges must work with drives
that have 9 or more tracks and bit den-
sities as high as 12,000 bits per inch on
600 feet of tape. That means capacity
increases of 2,000 percent packed into
the same cartridge.

The reasons that yesterday’s car-
tridge technology simply won’t work
properly in today’s high capacity
drives is inherent in the cartridge de-
sign.

new Cartrex 1/4-inch
tape cartridge is the first new
tape cartridge design in almost a
decade and a half. Tape drive manufactur-
ers now have a new cartridge technology which allows them
to advance beyond this previous artificial barrier.

it’s no surprise to find
out that the closer the
tape drive head is to the
tape, the better the
reading. This closeness
is particularly impor-
e tant when the embed-
ded iron filings get
packed tighter in to-
day’s high density tape.

It’s also important
with the increase in the

With the significant increases in
capacity, the three culprits that make
cartridge tolerances so important are
fluctuating tape tension, redeposit
nodules, and instantaneous speed var-
iations (or ISV).

Tape Tension
Any child who has played with a
magnet understands that as the mag-
net is separated from metal, the mag-
net’s ability to work is decreased. So

number of tracks. After
all, you wouldn’t want the head to be
reading an adjacent track any more
than you’d want it reading more than
one magnetic representation of a bit.
Unfortunately, tape tension his-
torically has not been constant. As the
tape unwound, the tension increased.
What's important is both the amount
and range of tension. A fluctuating in-
crease or decrease in tension is as un-
acceptable as low tension is in the first
place. As the accompanying graphs

Tape
Rigid bett

The Cartrex cartridge design (upper left) uses the N2 principle which creates head-to-tape tension by
applying a mechanical differential at the rear pulley between a stiff transport belt and a stiff tensioning
belt, indicated in green and yellow in the color schematic (upper right).

The conventional 3M design applies drag at the rear pulley to create tension, which creates heat, and
limits future speeds much above 90 inches per second.




EOT-BOT
DRAG FRICTION

Good head-to-tape temsion ensures the highest
probability of reliably capturing data. Fluctuating
tape tension allows data loss due to head-to-tape
separation and smearing redeposit nodules across
the tape head. The Cartrex cartridge, compared to
the conventional design, creates constant and
higher tension.

show, the Cartrex cartridge has higher
tension and flatter profile than the 3M
cartridge. This means more reliable
data across the entire tape.

Redeposit Nodules

Another reason to keep constant
tension is to avoid ““redeposit nodules”
from smearing across your tape drive’s
head. What are redeposit nodules?
They are the insidious flakes of tape
media that break off from the edges of
the tape and get dragged up to the
edge of the tape head. If the tension is
low, or becomes low when the tape
starts or reverses, the flakes come up
over the edge, get smeared over the
head, and reduce its ability to read the
data.

Even worse, however, is that
these redeposit nodules are dragged
along the surface of the tape and get
embedded and packed over time.
When your drive tries to read the data,
the redeposit nodules act as a tent pole
holding up the tape away from the
head. As a result, even the best error-
recognition algorithm can only tell you
one thing—you’ve lost the data.

You might be wondering what
causes the flaking in the first place.
Again, it is cartridge design. The basic
design uses a tape guide, shown in the
accompanying illustration. The prob-
lem with this approach, is that it pre-
supposes that the tape will always run
parallel to the top and bottom caps of
the tape guides. At the low speeds of

/N\RTR=X

30 inches per second typical of when
the 3M cartridge was designed, it was
less of a problem. But at today’s speeds
of 90 inches per second and more, the
tape wanders. When it presses against
the top of the tape guide, the tape’s
edge pressure builds. Not only does
media flake off, but you lose data due
to the “coining” or ““scalloping” effect.

Cartrex eliminated the cause of the
tape coining or scalloping by develop-
ing a barrel-shaped roller placed prior
to the tape guide. The laws of physics
show that by riding on a rounded bar-
rel, the tape will always seek the mid-
dle, reducing the tape edge pressure.
This seemingly simple addition causes
the tape to always enter the tape guide
with zero edge pressure. In this way,
the possibility of media flaking off and
creating redeposit nodules is virtually
eliminated.

Instantaneous Speed Variation (ISV)
Instantaneous speed variations is
exactly what it sounds like—small, in-
stantaneous changes in tape speed as
it crosses the tape head. At slow tape

You can compare the Cartrex design on top with
the conventional 3M design (lower left) and DEI, a
3M licensee (lower right). The omission of “edge
tension reduction guides”’ (indicated in dark blue
on the color schematic) on either the 3M or DEI
design means that tape edge pressures will in-
crease causing the magnetic media to flake off,
smear across the tape head, and cause “redeposit
nodules” to become embedded in the tape.

speeds and low bit densities—like the
1971 standard of 30 inches per second
and 1,600 bits per inch—ISV wasn’t as
big a problem. At that time, the bits
were crossing the head at 48,000 bits
per second.

Today, however, the story has
changed. 90 inches per second and
8,000 bits per inch mean that 720,000

bits cross the head every second. A
1,500% increase.

As you may have guessed, speed
fluctuations in the 48,000 bits per sec-
ond made reading data difficult for
tape drive electronics. But when the
electronics have to guess whether or
not the bit rate of 720,000 bits per sec-
ond is accurate, the electronics can be-
come overwhelmed.

High speed tape without the “edge pressure reduc-
tion guide” seldom enters tape guides parallel to
the top and bottom. The edge pressure which re-
sults creates “’scalloping” or “coining” on the tape.
The effect is data loss due to head-to-tape separa-
tion, flaking media that smears across the head,
and “redeposit nodules” that create hard errors.

Never a Single Issue

Your tape drive seldom has the
luxury of dealing with an isolated
problem. It’s usually a combination of
ISV, redeposit nodules, and tension
problems all together. Now you under-
stand why Cartrex wanted to develop
a cartridge for a market that needed a
modern alternative.

Where to get it

Not only has Cartrex improved on
the industry’s 15 year old technology,
they have done it for a competitive
price.

Now you can have peace of mind
when you back up your hard disk on
today’s sophisticated tape drives.

And you can have it fast. Simply
phone:

(619) 485-6603 ext 200

and give Cartrex your credit card num-
ber and they will send your cartridges
by return mail.

(@)

CARTREX 11590 WEST SAN DIEGO
CORPORATION  BERNARDO CT.  CALIFORNIA
MARKETING SUITE 230 92127
HEADQUARTERS
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IFIP Congress '86

1-5 September, 1986 ‘@K}
Dublin, Ireland. { I‘

A Congress to create a wonln
new awareness of

iInformation processing

in a technologically

and socially co“GnEss

developing world.

Specializing in:
Design of Components,

RIS —

o .

App!lcatlons, Please send me details of IFIP Congress '86.
Design of Systems,
Information Processing Miirie

in a Developing World.
Organization

For details write to:

IFIP Congress '86 R
clo AFIPS,
1899 Preston White Telephone Zip

Drive, Reston,

s s Return to IFIP Congress '86,
Virginia, 22091. clo AFIPS, 1899 Preston White Drive, Reston, Virginia, 22091.
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Why should you be aTI VAR?




Why TI? Because your business is solutions.

“The relability and capabiliy of TI systems allow us to create solutions with significant value

added, and yet remain price competitive.”

As a Value-Added Reseller of computing
systems, you know what must go into the
custom solution you offer your customers.
You need configuration flexibility. Expand-
ability. Compatibility. Reliability. Variety of
peripherals. Serviceability. Without these
you can't create solutions to fill your cus-
tomer's needs.

Texas Instruments has always known this.
And we design and build our computers,
systems and peripherals to that end. To help
you provide better solutions.

The Business-Pro™ computer is the VAR

machine.

“TT has created a machine that does
everything an AT does and a lot more.”
— Popular Computing, September 1985

— RAV Communications, New York, NY

Based on an 80286 16-bit microprocessor,
this advanced and powerful member of TT's
Professional Computer family offers a wealth
of advantages to you and your customers.
More speed. More memory. More data stor-
age. More configurations. More software.
More than you'd get with an IBM Personal
Computer AT™. And a great opportunity
for profit.

All the more reason to use the Business-
Pro in your value-added solutions.

No other professional computer has the
flexibility of configuration that’s standard
fare on the Business-Pro.

It's a high-performance workstation with
speed and memory capacity that makes it
ideal for running demanding applications
such as Engineering or Artificial Intel-
ligence-based software. It’s a multi-user
system that will run up to eight terminals,
and it’s a local area network server bringing
top-notch performance to resource-sharing
work groups. A perfect fit. And a faster one.

“I can show a customer that Business-
Pro can handle IBM PC AT softwre
better than IB — Foxfire, Inc., Dallas, Texas

Business-Pro’s flexibility isn't restricted
to configuration. It's compatible with the
[BM PC AT, and the TIPC, too. Software
designed for either will run on the Business-
Pro. So you and your customer have access
to thousands of software programs, as well as
the custom software you write. And that's
important to the end user who needs to con-
tinually justify his system purchase. You can
show how much more he’s getting for his
money with a Business-Pro.

“Business growth is a critical issue with
my customers. With Business-Pro as

part of our custom solution, they won't
worry about outgrowing their system.”

— Capital Data, Inc., Lansing, MI
Medical Practice Mgmt. and Billing Systems

Flexibility includes expansion. The Busi-
ness-Pro isn’t something your customers will
outgrow quickly. It was designed to accom-
modate business growth, whether unex-
pected or meticulously planned. Its standard
main memory of 512 kilobytes expands to
3.6 megabytes, and with the option slots you
can build the main memory up to 15 mega-
bytes. And it features 14 PC AT compatible
expansion slots, more than any other com-
petitive computer.

So your solution can grow as your cus-
tomer’s needs grow.







“TTI provides us with the best service contract in the country. They were extremely flexible in tailoring their service offerings.
— National Farm and Power, St. Louis, MO, Farm Equapment Dealer Systems

Recommend T1 as your customer’s
hardware service vendor, and your cus-
tomer will receive ongoing attention
from one of the most experienced cus-

tomer service representatives in the
industry. Your customer can choose
between contracts for on-site service,
depot maintenance or TT’s exclusive
TI-Care™ service package.

If you prefer to remain the main
contact for your customer, the Group
Maintenance Agreement (GMA) is tai-
lor-made. Or write the service contract
and we'll take it from there.

Your customers will have access to
TI's service team around the clock. TI's
nationwide toll-free numbers link your
customers with service representatives
who can take care of problems quickly.

O, if you decide to provide your own
hardware service, we'll provide you with
the best factory training available. You'll
receive detailed technical and mainte-
nance literature, along with backup
support from the TI service department.

An integral part of the VAR-TI

relationship is the sales support programs

we provide. We can help you increase
sales. Our comprehensive, vertical trade
show program includes booths, demo
equipment, and a professional Tler to
help along the way. Our solutions-
oriented advertising emphasizes VAR-TI
teamwork and runs in national news/
business publications and trade
periodicals.

“TT’s Sales Support Programs
have been instrumental in our
growth. They've lived up to every
commitment.”

— Timberine Systems, Portland, OR

Qualified leads are tough to gather,
but here’s how we help you get them.
We'll qualify inquiries, send the hot ones
to you and follow-up with the requested
literature aiding your sales effort. Our
VAR program includes support for your
advertising and merchandising expenses.

“Why TI? Because TI offers
new generation technology in
hardware which provides for sys-
tem expansion without requiring
software application modificati
And within their active reseller
program, we found competitive
discounts and excellent support
— Computing Technologies for Asiaion,
Charlottesuille, VA
Flight Operations Systems

Why TI? There are many more
reasons why. All of them important.
Call us, ask for the VAR HOTLINE.
Call now and tell us when to send a
representative out to see you. Call
now and put us on your calendar. Call
1-800-527-3500, ext. 325. In Canada,
416-884-9181.

“Why TI? Why not?”




“Technology-wise, TI is always way
ahead of the competition. They're
innovators. And our customers
|1i'.1||i|11 . ti l ti '»
— Cemer Conporation, Kansas City, MO
Medical Laboratory Systems

With Business-Pro, you have your choice
f a wide range of hardware options and
smmunications software. For instance, the
T Pro-931 package lets you interface Busi-
ess-Pro with TI's Business System family,
nd TI-Speech™ provides voice recognition
nd synthesis capabilities. In terms of hard-
rare, the Ethernet® LAN interface and
10odem/peripheral interface boards are good
xamples. Features and options such as
aese are merely proof of the commitment
Thas made to connectivity.

“TT has supplied us with outstanding
speech and communications technolo-
gies. We depend on their superb
engineering and reliability.”
— Cyex Systems, Rosemont, IL
Telephone Security Systems

TI places an extremely high priority on
reliability. It’s designed in. That means you
receive products that perform efficiently and
consistently, and require minimal service
over their lifetimes. Maintenance costs are
low. So TI products don’t cost you very
much more than their initial purchase price
and the custom maintenance support pro-
gram you select. When you design an
industry-specific solution for a customer, you
can be confident that the TI products you
use will live up to our industry-recognized
reputation of outstanding reliability.

“We selected TI over all major vendors because we found their discounts to be very competitive and their computer family to be the

most compatible within itself.”

TI computing products are designed with
‘he VAR in mind. This includes the TIPC

— Poorman-Douglas, Portland, OR, Medical Mgmt. Systems

E ity

and members of its family, the Business Sys-
tems of TI's minicomputer family, and our

OMNI™ printers and Silent 700™ termi-

nals. What makes them particularly unique
is their compatibility within their families.




Business-Pro Professional Computer

System Features

* 512 Kbyte RAM standard, expandable
to a total of 15 Mbytes.

* Industry standard 80286 microprocessor.

* High-speed (150 ns) memory devices.

* Optional 80287 numeric coprocessor.

* Mass storage options include 360 Kbyte
and 1.2 Mbyte floppies, 21, 40, and 72
Mbyte Winchesters, and a 60 Mbyte
cartridge tape backup.

* Enhanced combination TIPC and IBM
PC-AT keyboard.

* TIPC or IBM PC-AT CRT controllers,
or dual mode.

* Color or monochrome high-resolution
monitors with standard tilt and swivel
features.

* TIPC or IBM PC-AT compatible color
graphics, or dual mode.

* Standard under-desk floor mount for sys-
tem unit.

* MS™-DOS 3 and XENIX™-type oper-
ating systems.

¢ Optional mouse input device.

¢ Standard parallel and serial ports.

* 14 expansion slots.

Communications Software
The Business-Pro computer supports a
variety of communications options,
including:
* TTY.
* 3101.
* 3780.
* 3270 SNA.
* 931 emulation.
* EtherSeries™ LAN software.
* Advanced NetWare™ LAN software.

28232

©1985 TI

Business-Pro, TI-Speech, OMNI and Silent 700 are trademarks of Texas
Instruments Incorporated.

IBM is a registered trademark and Personal Computer AT is a trademark
of International Business Machines Corporation.

MS is a trademark of Microsoft Corporation.

EtherLink and EtherSeries are trademarks of 3Com Corporation.
NetWare is a trademark of Novell Inc

Ethemet is a registered trademark of Xerox Corporation.

XENIX is a trademark of Microsoft Corporation.

Specifications and Technical Data
Power Requirements

Voltage: 90-130 Vac.

Frequency: 47 through 63 Hz.

Power: 225 watts maximum.

Physical Dimensions
System Unit:
19.8 cm (7.8 in) W.
47.0cm (18.5in) D.
47.2 cm (18.6 in) H.
Monitor (monochrome or color):
33.8cm (13.3 in) W.
32.3cm (12.7 in) D.
36.6 cm (14.4 in) H.
Keyboard:
54.1cm (21.3 in) W.
19.3 cm (7.6 in) D.
4.5cm (1.8 in) H.

Weight
System Unit (fully loaded):
26.1kg (58.0 Ibs).
Monochrome Monitor:
6.8 kg (15.0 Ibs).
Color Monitor: 11.7 kg (26.0 lbs).
Keyboard: 2.1 kg (4.8 lbs).
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Creating useful products
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Old and new players bank
on powerful VMEbus products

Mike Seither
Associate Western Editor

Two California manufacturers, one
an old hand in the VMEbus market
and the other a newcomer, have intro-
duced single-board computers that
take advantage of the computing mus-
cle of Motorola Inc.’s 32-bit MC68020
MIiCroprocessor.

Not content to stop there, Force
Computers Inc. of Los Gatos and Dual
Systems Corp. of Berkeley have also
taken the wraps off UNIX-based de-
velopment and multiuser systems
grounded on the VMEDbus, as well as a
host of support boards. Both compa-
nies hope to sway system integrators to
their camp with an eye to a growing
market. Various analysts predict 1985
worldwide revenues from $75 million
to $124 million in VMEbus products.

Actually, Force has already captured
a considerable slice of that market.
The privately held American company
(often viewed as a European enter-
prise because design and manufactur-
ing take place in Munich, West Germa-
ny) is expected to attain sales of about
$20 million by the year-end, according
to Zebu Corp., a Sunnyvale, Calif.,
market-research organization. Zebu
president Richard Main places Force in
an undisputed second spot behind Mo-
torola in the VME market.

Force has made its presence known
by marketing a steady stream of
VMEbus devices, from CPU and
memory boards to I/O modules and
mass-memory interfaces. Force points
to more than 30 products on the mar-
ket and plans to introduce 10 more by
the end of this year.

Force’s new SYS68K/CPU-20, with
a base price of about $4,500, operates
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COUNTING UP THE VMEbus TOP TEN
Major players in VMEbus board manufacturing
(Estimated total 1985 worldwide billings: $124 million)
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MOTOROLA $32M

SOURCE ZEBU CORP

with a clock frequency of 16.7 MHz on
the 68020. It comes with eight sockets
that can accommodate up to 512K
bytes of electrically programmable
ROM and 128K bytes of static RAM
and a serial port. The CPU-20 is built
to use the MC68881 floating-point co-
processor, which can operate at 12.5
MHz or 16.7 MHz, depending on the
board configuration.

Force is also packaging a debugging
command set with the CPU-20 that
resides in EPROM. Called FORCE-
bug, it allows users to test and debug
hardware on the VMEbus and test
functions of on-board devices.

According to Force president Sven
Behrendt, the CPU-20 card should be-
come a mainstay of Force’s product
line, offering VMEbus customers a
way to harness the full 32-bit power of
the 68020. CPUs account for about 34

percent of the company’s total sales,
adds Behrendt.

Will boxes sell boards?

In addition to its CPU-20, Force is
also introducing a low-cost all-
VMEbus development system that
runs on UNIX System V. Priced at
about $6,000, the Microforce-1 oper-
ates on the MC68010 microprocessor,
comes with a 1M-byte main memory,
one expansion slot, a 2SM-byte (unfor-
matted) Winchester disk drive, and
ports for two users, communications
and a printer. The compact unit mea-
sures 16 inches square and 6 inches
high.

The system is being targeted at
OEMs looking for a low-cost UNIX
system that is hardware- and software-
compatible with larger VMEbus sys-
tems. Another market would be target

1
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systems: OEMs would get a fully con-
figured system and use the single ex-
pansion slot in the Microforce-1 to
design their own value-added board.
The strategy behind the Microforce-1
is to “‘sell boxes to sell boards,” says
Behrendt.

Zebu's Main contends that the
Microforce-1 has an attractive price,
especially compared to similar sys-
tems, such as Motorola’s VME-10,
which costs nearly twice as much. But
he questions how many of the systems
will be sold. *“ A few people will use the
Microforce as a development system,

but that will be accidental and inciden-
tal,” he says. The reason? Only two
programmers can use the system at a
time. Most software development
shops have teams of 30 or 40 program-
mers working in unison on a large
multiuser system, such as a Digital
Equipment Corp. VAX, explains
Main.

Dual: A new face in VME

Compared with Force, which began
as a VMEbus board manufacturer in
1981, Dual Systems is the new kid on
the VMEDbus block. The privately held

company announced a full line of
VME products as recently as last sum-
mer. Shipments of most of the boards
are expected by the year-end, accord-
ing to Joel Libove, Dual’s vice presi-
dent of research.

Founded in 1980, Dual has been a
manufacturer of S-100 bus boards and
UNIX multiuser systems. Now the
company, with annual revenues esti-
mated at $12 million, wants to position
itself as a supplier of high-performance
VMEDbus modules, as well as complete
systems.

The main components of Dual’s

Integrators harness power of MC68020 with VMEbus

Two years ago, Autologic Inc., a manufacturer of
pagination and phototypesetting equipment for news-
papers, was using Intel Corp.'s Multibus | and 8085
and 8086 CPUs in its systems. Then the Newbury
Park, Calif., company switched to a Motorola Inc.
MC68000-based CPU board designed for the Multi-
bus I. According to George Vargas, Autologic's direc-
tor of engineering, the company was not so much
interested in sticking with a Multibus | architecture as
in making a transition to Motorola's MC68020 CPU.

Now Autologic is faced with choosing a 32-bit bus
architecture for its new products, and is leaning
strongly toward the VMEbus. “We really don't have
any intention of using [Intel’s] Multibus II,” says Var-
gas. The biggest disadvantage of Intel's new bus for
Autologic is its multiplexed data and address line, he
adds.

“You have to present data and address information
separately on the bus,” he says, “and that takes more
hardware and reduces throughput. Since we do
graphics, speed is important.”

There is another factor steering Autologic toward
the VMEbus, says Vargas, and that's the ready supply
of VMEbus products already on the market. Accord-
ing to industry analysts, there are more than 100
board vendors that offer VME products, compared
with a little over a dozen who plan to make Multibus Il
boards. The only company now shipping a significant
number of Multibus Il boards is Intel, says Jeff Roloff,
president of Central Data Corp., Champaign, lll. Cen-
tral Data, which makes VMEbus boards, has a Multi-
bus Il communications board in development.

“It's easy to pick and choose the VME boards we
want,” says Ron Schreck, head of the digital design
group at Varian Associates’ instrument division in Palo
Alto, Calif. “If our primary vendor’s factory burns
down, we can always get a similar board from anoth-
er source.” It's also a question of economics, Schreck

adds, explaining that he just switched from one ven-
dor's VME graphics board to another and realized
per-board savings of $200.

Marketing, too, played a role in the selection of the
VMEbus by Schreck’s group, which makes instru-
ments for chemical analysis. One of Varian's major
competitors is European; VMEbus enjoys a large fol-
lowing on the Continent. “We have a better sales
edge [in Europe] if we use VME,” says Schreck.

Vargas admits that his preference for the VMEbus
stems partially from a prior bias against Intel's Multi-
bus |. He says that the specifications for that bus
were “either too loose or too tight,” and that he had
trouble finding vendors whose boards would work.
“When Multibus Il came out, | was leery of it,” Sch-
reck explains.

Other vendors echo that sentiment. Says Lee
Higby, director of product marketing for August Sys-
tems Inc., Tigard, Ore., which has chosen the VME-
bus: “We had some residual concern about design
problems we had with Multibus |. By the time we
populated a chassis with 12 boards, it wouldn't work.
There were too many timing problems.”

August manufactures a variety of process-control
equipment and is now involved in a team-design
competition to upgrade part of the Federal Aviation
Administration’s air traffic control system. August is
bidding on a contract to build a communications
processor based on the 68020. Although the main
system will rely on a proprietary bus, August plans to
use the VMEbus for the 1/O subsystem.

A deciding factor for going with VMEbus is that it is
an open standard in the public domain, says Higby.
“From a marketing standpoint, we believed there
would be a much wider acceptance of devices for the
VMEDbus than Multibus II,” he says. “From what I've
seen, there are more than 400 VME products out
there.”
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VMEbus-board line include:

® The VMPU-32, a 68020-based
CPU board with 1M byte of dual-
ported main memory, paged memory
management and optional floating-
point coprocessor ($5,250).

® The VMEM 2M-byte memory
module, which uses 256K-byte RAM
chips and features a prefetch cache to
speed access time ($3,995).

® The Optimatrak-32 storage mod-
ule device (SMD) and enhanced small
device interface disk controllers, which
feature data-transfer rates of 20M bits
per second. Dual claims a full track can
be read or written in slightly more than
one rotation of the disk (SMD:
$2,900).

® The VITRK nine-track tape con-
troller, which offers addressing in ei-
ther 24-bit or 32-bit architectures and
supports tape densities to 6,250 bits
per inch ($1,250).

Other Dual VMEDbus boards include
a system controller ($495), an I/O
processor ($1,495), an eight-port
RS232 module ($495) and a 12-slot
backplane ($895).

Dual accents throughput

With about 150 manufacturers now
in the VMEbus business—most of
those as new to the game as Dual—
Libove says his company will accent its
products’ high I/O performance. “We
want to make a high-throughput multi-
user system,” he says. “We consider
disk I/O very important.”

In terms of its product line, Libove
believes Dual’s is as complete as any of
the competition, with two exceptions.
Dual has no graphics board, and it has
to buy an Ethernet board from another
supplier. He says the company plans to
introduce a proprietary graphics board
in late 1986.

Dual also plans to go beyond the
VMEDbus board business by bringing
out a line of multiuser systems called
Chaparral. Production is scheduled to
begin early next year, Libove says. The
systems will be built around the 68020
CPU and other Dual VMEbus compo-
nents. It can be configured with up to
17M bytes of main memory, and will
cost from about $19,000 to $33,000.
The system'’s chassis contains slots for
12 VMEDbus boards.

The low end of the Chaparral line
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Force Computers’
Microforce-1, a
UNIX-based dev -
elopment system,
features an
MC68010 CPU,

25M bytes of
Winchester capa-
city, and ports

for two users,
communications
and printer.

" A

The chassis of
Dual’s Chaparral
system has 12
| slots for VMEbus
| boards. The sys-
| tem operates on
| the MC68020
processor and
can be configured
with up to 17M
bytes of main
memory and two
337M-byte
Winchesters.

will come with an 85M-byte Winches-
ter and a 1.6M-byte flexible disk drive
(both 5V4-inch) and UNIX System V,
version 2.2. The middle and high end
of the systems will differ mainly in the
amount of available disk and tape ca-
pacity and main memory. A top-of-
the-line system will be able to support
two 337M-byte, 8-inch Fujitsu Ameri-
ca Inc. disk drives.

According to Zebu’s Main, the new
Force and Dual CPUs will have to
compete head-on with similar boards
recently brought to market. One of

those, also based on the 68020, is the
IV-3201 from Ironics Inc. of Ithaca,
N.Y.

Main says that Ironics, worth
about $8 million, is a strong candidate
to control the No. 3 market position.
Ironics, like Force, produces a wide
range of VMEDbus boards in an attempt
to become an all-in-one supplier to
system integrators. Besides CPUs,
Ironics offers high-speed controllers
for direct-memory access, SMD disk
controllers and an array of memory
boards. OJ
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Hewlett-Packard unveils
AT-compatible Vectra

Lynn Haber, Associate Editor

Conceding to a market demand for
IBM Corp. PC/AT compatibility,
Hewlett-Packard Co. this month intro-
duced the Vectra personal computer,
thereby redirecting the Cupertino,
Calif., computer manufacturer’s mar-
keting strategy.

“Hewlett-Packard finally learned
that, if they're after market penetra-
tion, it's better to be a true clone than
half a clone,”” comments Molly Upton,
an industry watcher with International
Data Corp. (IDC), Framingham,
Mass. Upton refers to HP’s previous
decision to implement a non-PC-com-
patible, MS-DOS operating system on
its HP 150 personal computer.

Chris Kryzan, Vectra product man-
ager, underscores Upton’s analysis.
“Computer users are mandating IBM
compatibility from vendors. And, if
manufacturers want to retain market
share and distribution-channel growth,
they must respond to that demand.”
According to IDC, approximately
800,000 PC/ATs and compatible units
are expected to have been shipped by
the year-end.

HP’s Vectra
personal compu-
ter features high-
resolution (640
by 400 pixels)
text and graphics
on both its mono-
chrome and color
displays.

on Intel Corp.’s 80286 microprocessor
and runs MS-DOS 3.1. The Vectra is
available in three entry-level models,
each available with a 5%-inch flexible
internal drive. A color display is also

Like the PC/AT, the Vectra is based available, and the unit features a
THE VECTRA AT A GLANCE
=
4
:: ) gé» 4
N S& & j! § & &
59 S & S S o
S & P oo
FLE 3 & S <Tes & q
28 256 360K-byte Intel Corp MS-DOS BASIC Interpreter, Macro 12-inch mono- 3,199
flexible 80286 3.1 Assembler, Lattice C chrome or
Compiler, COBOL, FOR-  color, 640 x
TRAN, Pascal, Turbo Pas- 400 pixels
cal
35 256 1.2M-byte same same same same 3,399
flexible
45 640 1.2M-byte same same same same 3.599
flexible
Source: Hewlett-Packard Co.

screen resolution of 640 by 400 pixels.
Base price for the model 25 with 256K
bytes of RAM, 360K bytes of flexible
disk storage and a 12-inch mono-
chrome monitor is $3,199.

Vectra reportedly runs 30 percent
faster than the PC/AT because it incor-
porates an 8-MHz microprocessor as
opposed to the AT's 6-MHz chip.
However, HP does not plan to imple-
ment a multiuser operating system on
the Vectra until some time in 1986.
(The PC/AT can be configured with
XENIX.)

According to the company, Vectra,
with HP’s implementation of MS-DOS
3.1, is application- and 1/0O-compatible
with the PC/AT running PC-DOS 3.1.
But HP won’t commit itself to a multi-
user system until the company com-
pletes its investigation of industry-
standard multitasking, multiuser
operating systems. “It’s conceivable
that we won’t introduce a XENIX
product, but that’s not the company’s
strategy at this time,” says Kryzan.

IDC’s Upton doesn’t believe that

MINI-MICRO SYSTEMS/November 1985



NEWS/INTERPRETER

customers will be deterred by this deci-
sion. “Down the road, HP is talking
about endorsing some version of
UNIX.,” she says. But she adds that
HP wants to make sure the multiuser
system they choose fits in well with the
company’s overall products and mar-
keting strategy.

According to HP, a concurrent serv-
er can be formed by combining the
Vectra with Microsoft Corp.’s Win-
dows. When connected to HP’s Office-
Share local area network, Windows
allows users to network Vectras with
HP’s touchscreen personal computers,
IBM PCs, PC/XTs and PC/ATs. Users
can communicate with the HP 3000,
1000 and 9000 minicomputers via HP’s
AdvanceNet LAN. Additionally, emu-

lation software allows the Vectra to
emulate Digital Equipment Corp.
VTI100 terminals, IBM’s 3278 terminal
and the HP 2392 terminal.

More help for VARs

Along with its new personal comput-
er marketing strategy, HP is expanding
its retail dealer and OEM programs. It
has established a retail dealer-affiliated
value-added reseller (DAVAR) pro-
gram that allows retailers to sell HP
products to qualified resellers, pending
company approval.

The company has also extended its
OEM program to make personal com-
puter sales more attractive to value-
added dealers of HP products. (HP
defines an OEM as someone who adds

hardware or software value to a com-
puter.) In the past, HP’s VAD pro-
gram was geared toward minicomput-
er-system sales; profits for VADs on
personal computer sales were signifi-
cantly less than those possible with
minicomputer sales.

Referred to as “PC/OEM," the ex-
tended VAD program aims at recruit-
ing system integrators by adding price-
protection measures and offering
supply discounts. According to Pra-
deep Jotwani, third-party programs
manager at HP, the enhanced OEM
program focuses on high-volume
VADs—those who buy a minimum of
$200,000 a year in HP equipment.
Smaller VADs will be steered toward
the DAVAR program. [l

Asynch 10,000-bps-plus modem

promises speedier PC links

Stephen J. Shaw
Washington Editor

Eighteen months and approximately
$4 million after its foundation, Telebit
Corp. has released a super-fast dial-up
modem for personal computers that
links to ordinary telephone lines.
Called “TrailBlazer,” the new unit
from the Cupertino, Calif., company
combines military-type signal-process-
ing techniques with powerful inte-
grated circuits (ICs) to transmit full-
duplex, asynchronous data at rates of
10,000 bits per second (bps) and
above. That’s five times faster than
conventional dial-up units.

If anything, Telebit is being deliber-
ately conservative in its claims about
the unit’s speed. According to compa-
ny founder Paul Baran, the modem
theoretically can transmit and receive
data at rates as high as 22,000 bps. This
assumes a perfect, noise-free tele-
phone connection—a condition that
never exists in the real world of net-
works using a phone system designed
for less demanding voice communica-
tions. Thus the more modest claim of
10,000 bps and above.

“It’s a product with a lot of poten-
tial,”” comments Kent Nutt, a telecom-
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munications analyst with market re-
search company Dataquest Inc., San
Jose, Calif. ““In terms of its technology,
it’s several steps ahead of others in the
market.”

A board version of the TrailBlazer
was recently tested by Mini-Micro Sys-
tems on a Compaq Computer Corp.
portable computer set up in Washing-
ton. Modified Crosstalk software from
Microstuf Inc., Marietta, Ga., was
used in the test. The modem was used
to send files to a standalone version on
a system at Telebit’'s headquarters in
California.

Telephone circuits were established
through three long-distance carriers,
AT&T Co., GTE Sprint Communica-
tions Corp. and Western Union Corp.
The TrailBlazer modem in Washington
transmitted files through each carrier,
respectively, at 14,819 bps, 11,023 bps
and 9,198 bps. The TrailBlazer is
priced at $1,995 for the IBM Corp. PC
card version and at $2,395 for the
standalone unit. The modified soft-

ware, called Crosstalk-Fast, costs $195

and supports the Hayes Microcomput-

er Products Inc. command set.
Telebit notes those prices are sharply

Designed for asynchronous personal computer communications at
rates in excess of 10,000 bps over ordinary telephone lines, Telebit's
TrailBlazer modem comes in either standalone (shown) or card versions.
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higher than the average price of ap-
proximately $300 for 1,200-bps and
$775 for 2,400-bps dial-up modems.
But Telebit marketing director Mary
Schaller contends that the TrailBlaz-
er’s speed more than makes up for the
economic difference in lifetime costs.

For instance, transferring 320K
bytes of information from a flexible
disk through a 1,200-bps modem re-
quires 44 minutes; at 10,000 bps it
requires slightly more than 5 minutes.
In AT&T daytime line charges, the
1,200-bps transmission would cost
$18.23, vs. $2.65 for the 5-minute call.
Used just 15 minutes a day, Schaller
says, the TrailBlazer would justify its
cost, compared with that of a 1,200-bps
modem, in just six months.

The modem achieves its high
throughput rates through a non-stan-
dard modulation technique that stems
partly from founder Baran's experi-
ence with Rand Corp. in the 1950s,
when Rand worked with the U.S. mili-
tary on signal processing and spread-
spectrum communications. Conven-
tional dial-up modems use two data
carriers on a telephone circuit. Data is
modulated to frequencies that are lo-
cated in or near the frequency center
of the channel.

In contrast, the Telebit modem uses
a Texas Instruments TMS 320 chip to
analyze the entire frequency spec-
trum of a telephone channel, usually
from 0 to 4,000 Hz. During the ‘‘hand-
shake” of two TrailBlazer modems,
during which test data is transmitted
between the two units, the chip deter-
mines how many carriers are usable for
data transmission by measuring the
amount of line noise at every 7.8-Hz
increment. Separate packet-data carri-
ers are established at each usable in-
crement. So, instead of only two data
carriers, the TrailBlazer theoretically
could employ as many as 512 data
carriers in nearing the impossible ideal
of the perfect, noise-free telephone
connection.

In reality, the TrailBlazer dynami-
cally assigns data carriers from approx-
imately 300 Hz to 3,400 Hz to achieve
optimum data throughput. The line is
analyzed at the beginning of each con-
nection and throughout the call. If line
conditions improve or degrade during
the course of a call, the modem in-
creases or decreases the number of
data packets being transmitted.

The TMS 320 chip also analyzes and
assigns the number of bits per packet
that can be sent on each carrier—

25

201

($BILLION)

76

MODEM SALES TO SHOW STEADY GROWTH

(End-user value of personal computer modem market)

24

20

16

32

.05

1981 ‘82 °'83 ‘84 ‘85

‘86 ‘87 ‘88 ‘89 '90
SOURCE FUTURE COMPUTING INC

The personal computer modem market will grow at a compound aver-
age growth rate of 26 percent from 1985 to 1990, when it will total $2.4
billion, according to Future Computing.
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either two, four or six. If line condi-
tions are extraordinarily poor, the
modem falls back to 1,200-bps full
duplex and 300-bps full duplex trans-
mission at Bell 103 and 212A stan-
dards, respectively. In addition to the
TI chip, the TrailBlazer also contains a
Motorola Inc. MC68000 chip for gen-
eralized housekeeping functions and

- an Advanced Micro Devices 7901 chip

to perform analog-to-digital conver-
sion. “Telebit’s packetized-ensemble
approach and bandwidth control is re-
ally quite an accomplishment,” says
analyst Nutt.

Because of the unusual modulation
technique, the TrailBlazer is able to
employ an automatic request/repeat
protocol for error-free communica-
tions. If a data packet is lost in trans-
mission or transmitted in error, the
receiving unit requests a repeat trans-
mission. Since the transmission rate is
dynamic, the overall throughput is
only marginally diminished. Other
high-speed modems utilize a forward
error-correction scheme whereby the
receiving terminal evaluates the trans-
mission, determines if any data is lost
or garbled, then corrects it without a
retransmission.

““Forward error-correction is not 100
percent foolproof, but we can guaran-
tee error-free data transmission,” says
Schaller.

Consistent 14,000 bps in tests

In June, Blue Cross/Blue Shield of
Oklahoma obtained for testing two
Fastlink modems from the units’ dis-
tributors and marketers, Digital Com-
munications Associates Inc. of Alpha-
retta, Ga. (DCA, which sells a 3270
emulation card, IRMA, for IBM PCs,
will sell the TrailBlazer under the
name of “IRMA’s Fastlink™ through
its sales force to retail ocutlets and other
resellers. Telebit will concentrate on
the OEM and value-added reseller
market.) Blue Cross/Blue Shield in-
tends to replace its conventional 1,200-
to-2,400 - bps modems with the new
units for doctors to phone in claims.
For local calls, the new modems con-
sistently average 14,000-bps through-
put rates in the tests.

The older modems are linked to an
IBM 3725 front-end processor. Ac-
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It's not just that someone buys
a COMPAQ Computer every 62 seconds
of every business day: ..

It's wh

s why.

For three years now, COMPAQ®
Computers have sold at the rate
of nearly one per minute of
each business day. That's made
COMPAQ the fastest growing
computer company in the world.
Because when people take the
time to learn about computers,
they learn that COMPAQ Com-
puters simply work better.

Our portable computers are
built with innovations that sur-
pass most desktop computers. Our
rugged COMPAQ PORTABLE
286™ runs software 30% faster
than the IBM® PC-AT™. And can
come with an internal tape back-
up system to protect your data—
an exclusive in our portable
computer.

Our desktop computers are
packed with more advances.

Our COMPAQ DESKPRO® Series
runs faster than the IBM PC or
IBM PC/XT™. The COMPAQ
DESKPRO 286™ is even faster
than the IBM PC-AT.

Our desktops store more. Add
up to four internal storage devices,
including a tape back-up.

In fact, all COMPAQ Computers
are expandable and compatible. No
compromises. That's why, of the
nation’s 1000 leading companies,
more of them use COMPAQ Com-
puters than any other brand, ex-
cept one. And we're closing the gap.

For more information or the names of Authorized
COMPAQ Dealers who can set up a hands-on eval-
uation, call 1-800-543-1300. Ask for Operator 270.

©1985 COMPAQ* Computer Corporation. All rights
reserved.
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cording to Mike Latty, technical advi-
sor to Blue Cross/Blue Shield, without
the faster modems, the volume of
claims will eventually force the organi-
zation to add more data ports—at a
cost of $20,000 per port.

Telebit executives refuse to provide
any sales figures for the TrailBlazer.
Schaller says that the company had
“‘commitments’’ for approximately
10,000 units, but most of them, she
admits, are earmarked for the Telebit/
DCA joint venture. ‘“We're shipping in
the hundreds now,” comments Telebit
president A.R. Johnson.

A study issued in September by Da-
taquest estimated that sales of personal
computer modems operating at 9,600
bps and higher will grow at a 73.4
percent compound annual growth rate
through 1989. The study projects that
unit sales will jump to an estimated
388,000 by 1989.

The Dataquest report lists no cate-
gory for 4,800-bps modems in the be-
lief, says analyst Nutt, that users who
wish to buy modems faster than 2,400
bps will jump immediately to 9,600-
plus units. With more sophisticated,
and costly, error-correction techniques
required at both 4,800 and 9,600 bps
because of poor line quality, “It seems
logical to take modem speeds from
2,400 to 9,600 to 12,000 bps rather
than stop at the intermediate 4,800-bps
level,” he says.

Future Computing Inc. of Richard-
son, Texas, predicts personal computer
modem sales will reach $2.4 billion by
1990. Total sales will reach an esti-
mated $760,000 in 1985, the research
company says.

Line costs demand high speed

The push for higher speeds in dial-
up modems has been largely driven by
the sharp increase in cost for dedicated
telephone lines—the preferred trans-
mission medium for higher-speed mo-
dems. Dedicated lines do not go
through nearly as many noise-produc-
ing switches. And, until now, the prob-
lem for higher speed, direct-distance
dial-up modems has been achieving
throughput rates comparable to mo-
dems used with dedicated lines.

Kim Myhre, a modem-industry ana-
lyst for International Data Corp. of
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“The V.32 standard /s the Edsel
of the modem world,” asserts Tele-
bit president H.R. Johnson. “It was
designed for an environment of
noise-free telephone lines that just
does not exist.”

Framingham, Mass., disagrees with
Nutt's assessment that the 9,600- bps-
plus units will wipe out the 4,800-bps
market. She points to the installed
base of 4,800-bps modems in organiza-
tions where numerous modems are
used, such as banking institutions. But,
Myhre adds, because of the natural
economies at higher speeds, ‘‘there
will definitely be life for a 10,000-bps
modem.™

Although other modem vendors ap-
plaud the data-communications tech-
nology embodied in the TrailBlazer,
they question whether Telebit’s non-
standard approach will succeed in the
marketplace. ““Their technology is im-
pressive, no question, but if their
modem is not compatible with anyone
else’s, it's too risky,” comments Bob
McGeary, marketing director of
modem manufacturer Concord Data
Systems Inc., Waltham, Mass.

For higher speeds, U.S. modem
manufacturers usually follow the stan-
dards lead set by the Comité Con-
sultatif Internationale Téléphone et
Télégraphie, the standards-setting arm

of the International Telecommunica-
tions Union. In April, the CCITT
adopted the V.32 standard for 9,600-
bps dial-up modems. Unlike the Tele-
bit approach, however, the standard is
designed primarily for synchronous
communications and incorporates only
the forward error-checking technique.

“Telebit has an interesting piece of
technology, but larger companies than
they have failed in marketing unique
gear that does not conform to existing
standards,” remarks Steve Durham,
vice president of product planning ap-
plications at Cermetek Microelectron-
ics Inc., Sunnyvale, Calif.

“The V.32 is the Edsel of the
modem world,” responds Telebit’s
Johnson. It was designed for an envi-
ronment of noise-free telephone lines
that just does not exist.”

Telebit, he maintains, is offering an
asynchronous approach to high-speed,
dial-up modems that is more consistent
with the practical requirements of per-
sonal computer communications. Un-
like the V.32 standard, he adds, the
TrailBlazer modem includes features
such as auto-answer, auto-dial, the
Hayes command set and a board-level
version—elements that users have
come to expect in slower modems.

- Remember MS-DOS!

Telebit does have a representative
on a CCITT modem working group
and is putting together a proposal to
have portions of its technical approach
adopted for dial-up communications at
rates above 9,600 bps. Other than that,
any drawbacks to its non-standard ap-
proach to data communications do not
seem to have much of an impact on
Telebit executives. “We're looking at
becoming a de facto standard,” com-
ments Schaller. ““Remember
MS-DOS. It became a standard be-
cause it was popular, not because it
was annointed.”

If Telebit fails, it will simply become
another casualty among Silicon Valley
start-ups. If its radical approach to
personal computer communications
succeeds, however, the reverberations
are likely to be quickly felt among
professional personal computer users
and established modem manufactur-

ers. [
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COMPAQ Portable is the bestselling
portable computer in the world...

It's wh

S WIY.

The COMPAQ® Portable
Personal Computer was des-
tined to become a classic. It
does more than most desk-
tops because of some far-
sighted engineering.

We knew that companies
would want computers that
could keep up with changing
technology, so we created a
modular portable with a de-
sign so innovative it's been
patented. It's completely
compatible with industry
standards. And it has enough
memory and expansion slots
to accommodate network-
ing, a modem, or a mouse.

Our portables will also ac-
commodate a parallel printer,
color and composite moni-
| tors, even an RF modulator.
All are standard interfaces;
you don't have to give up an
expansion slot to get them.

Many people prefer
COMPAQ Portables to desk-
top computers because of
their small footprint. Plus,
because they're portable,
they're ideal to share.
What's more, our moni-

| tors display high-resolution
text and graphics, and rug- :
ged shock mounting protects
stored data. Point being—

this is one portable com-
 puter with no compromises.

For more information or the names of .

rized COMPAQ Dealers who can set up
hands-on evaluation, call 1-800-543-1300.
Ask for Operator 270. ‘ .
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Cooperative ‘"MAP’ standards
effort nets resvlts

Lynn Haber, Associate Editor

A cooperative demonstration this
month connecting networks using
General Motors Corp.’s Manufactur-
ing Automation Protocol (MAP) and
Boeing Computer Services’ (BCS)
Technical and Office Protocol (TOP)
proves standards work, users mandate
them and manufacturers bank on
them.

The demonstration, held at Detroit’s
Autofact '85 show on Nov. 4 to 7,
emphasized the collaborative effort by
GM, BCS and more than 20 industry
participants to tie the factory and the
corporate office into a cooperative
communication environment.

More specifically, according to Mark
Adler, staff program manager with the
advanced engineering group at GM in

Detroit, the demonstration was meant
to show that multivendor end-to-end
communication can exist within an
IEEE 802.4 local area network inter-
connected to an IEEE 802.3 LAN and
a wide area network for remote LAN
access.

Most significant in the Autofact
demonstration was the implementation
of the National Bureau of Standards’
(NBS) ““Internet” protocol, which was
not used at the first open systems inter-
connection (OSI) demonstration at the
1984 National Computer Conference
in Chicago. Based on the seven-layer
International Standards Organization
communication model, Internet pro-
vides the Layer 3 (Network) protocol
necessary to establish communication
between different networks.

Initiated in 1980, MAP was necessi-

ISO layer MAP protocol selection

7. Application
GM programmable device

service elements)

managment)
6. Presentation ISO/GM
5. Session ISO/GM
4. Transport ISO/NBS Class 4
3. Network ISO/NBS Internet
2. Data Link IEEE 802.2 Class 1

1. Physical Link |IEEE 802.4 Broadband

NCC demo - ISO file transfer and

|EEE 802.4 Token Medium Access

PUTTING THE NETWORKS TOGETHER

Status

subsets implemented at NCC
subsets implemented at Autofact

messaging. Autofact demo - ISO
CASE (communication application

ISO FTAM (file transfer and access

null at NCC
null at Autofact

null at NCC
subsets implemented at Autofact

implemented at NCC
implemented at Autofact

null at NCC
implemented at Autofact

implemented at NCC
implemented at Autofact

implemented at NCC
implemented at Autofact

Source: National Bureau of Standards

The implementation of the Internet protocol Network (Layer 3) repre-
sents the key advancement at the Autofact '85 OSI-related demonstra-

tion. Internet was not used at the 1984 NCC demonstration. In addition to
the Layer 3 implementation, protocol implementation enhancements were

also made in Layers 5, 6 and 7.

tated by GM’s need for communica-
tion among various pieces of compu-
terized factory equipment—from
programmable controllers to robots.
GM’s goal is to standardize communi-
cation among different vendors’ equip-
ment to allow for effective computer-
integrated manufacturing.

BCS’ TOP effort parallels the MAP
effort—but within the office environ-
ment—with the support of a network
users group. Comprised of about 80
companies with major data-processing
departments, the group plans to stan-
dardize office automation and resource
sharing.

GM'’s MAP specifications are writ-
ten for an IEEE 802.4 broadband,
token-passing bus LAN. BCS' TOP
outlines communication protocols for
the IEEE 802.3 baseband carrier sense
multiple access with collision detection
(CSMA/CD) LAN.

Internet ties networks

According to Laurie Bride, manager
of networking technology at BCS in
Bellevue, Wash., Internet creates an
intermediate open system (IOS). The
IOS acts as an interface that allows
interaction between two intermediate
network systems such as 802.3 and
802.4.

The workstations and computers
that ran applications in the demonstra-
tion are referred to as end systems,
explains Bride. If two end systems
running applications are to communi-
cate with each other, a corresponding
(Layer 3) protocol must run in each of
those end systems to allow routing to
take place between those systems.
“The Layer 3 protocol gives the capa-
bility for a hybrid network link be-
tween the factory-floor network and
the office network,” she says.

Beside the implementation of Inter-
net, the level of sophistication attained
at this year’s demonstration resulted
from MAP enhancements to the Trans-
port and Session (4 and S) layers.
Additionally, according to GM’s
Adler, the MAP selection for the Ap-
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plication layer (Layer 7) includes a
more complete subset of ISO commu-
nication application service elements
(CASE) and ISO file transfer and ac-
cess management (FTAM), than was
implemented at NCC.

The MAP/TOP specifications dem-
onstrated at Autofact enable systems
to create, read, write and delete files
from other systems. At last year’s NCC
demonstration, the systems could only
read files on their own systems.

Other protocols, not currently stan-
dard but slated to be implemented for
the demonstration, include a directory
service, network management and a
subset of GM’s Manufacturing Mes-
sage Format Standard (MMFS) that
allows programmable devices to talk to
each other, to robots and to end-com-
puter units.

According to Adler, the demonstra-
tion effort involves testing and coordi-
nating products from over 20 vendors.
Participating in the MAP network are:
Advanced Computer Communication
Corp., Allen Bradley, Asea Informa-
tion Systems Inc., AT&T Information
Systems, Concord Data Systems Inc.,
Digital Equipment Corp., Gould Inc.,
Hewlett-Packard Co., Honeywell In-
formation Systems Inc., IBM Corp.,
Industrial Networking Inc., Intel
Corp., Motorola Inc., NCR Corp.,
Northern Telecom Inc. and Siemens
Communication Systems Inc.

Participants in the BCS 802.3 net-
work include ACDS Graphic Systems
Inc., Charles River Data Systems Inc.,
ComputerVision Corp., Excelan Inc.,
Intergraph Corp., International Com-
puters Ltd. and Sun Microsystems Inc.

NBS has also been intensely in-
volved in developing computer com-
munication standards over the past
several years. The role of the NBS,
according to Robert Blank, director of
its Center for Computer Systems Engi-
neering, Gaithersburg, Md., is to orga-
nize the industry to make implementa-
tion decisions on OSI standards and to
test OSI-based products.

Before the Autofact demonstration,
GM and BCS used NBS tests to make
sure that participating vendors had
conformed to the specifications and
that all the equipment would commu-
nicate.

Industry participants are hopeful
that their standards-development work
will translate into real products and
eventually open networking architec-
tures. Because the OSI reference
model is layered, products can imple-
ment the OSI protocols currently in
place. More advanced products can
then be based on the existing imple-
mentations. Already, some companies
have OSI products either under devel-
opment or on the market.

According to BCS’ Bride, users
could expect to see OSI-related prod-

ucts at Autofact as a result of the
MAP/TOP work. Gould, Andover,
Mass., is expected to announce two
MAP products that will reportedly
allow users to connect incompatible
networks. The Gould NW 0200 MAP
Gateway allows users to incorporate
various standalone devices, such as ro-
bots and personal computers, in a multi-
vendor factory-floor environment. The
Gould UTX/32 MAP software was de-
signed for the company’s PowerNode
6000 and 9000 computers. Using the
UTX/32, each PowerNode computer
may serve as a full node on a MAP
network.

According to Gould, the Gateway
performs a non-transparent message
store-and-forward from a node on one
network to a node on another net-
work. Using all the layers of the ISO
networking model, the Gateway per-
forms protocol translations to connect
different network architectures along a
MAP-controlled network.

The NW 0200 is based on Motorola’s
MC68010 microprocessor, has a 0.5M-
bit memory, a MAP controller board
and a 10M-bit-per-second (bps)
modem board. The VME-based bus
uses the MTOS real-time operating
system with MAP data link. According
to the company, the product has com-
pleted certification testing and com-
plies with MAP 2.1 at 10M bps.

For users of Modway, Gould’s pro-

HOW COMMUNICATION STANDARDS WILL WORK IN PRACTICE

MANUFACTURING FLOOR — GM’'S MAP

MAINTENANCE DEPARTMENT

e MONITOR ALL MACHINE STATUS

e NOTIFY OTHER AREAS OF TROUBLE
MACHINING DEPARTMENTS
PROGRAMMABLE DEVICES

e DIRECT MATERIAL HANDLING

® UPDATE MACHINE STATUS INFORMATION

® TRANSMIT INFORMATION TO ASSEMBLY

DEPARTMENT

SCHEDULING DEPARTMENT

® RECEIVE ORDERS

® EVALUATE MACHINE STATUS

e MODIFY ORDERS

® DISPATCH TO PRODUCTION
ASSEMBLY DEPARTMENTS
PROGRAMMABLE DEVICES

o RECEIVE MACHINE PART INFORMATION

® ASSEMBLE TO SPECIFICATION

® UPDATE MACHINE STATUS INFORMATION

©

CORPORATE OFFICE
® UPDATE PRODUCTION STATISTICS
® UPDATE REGIONAL INVENTORY
® UPDATE QUALITY INFORMATION

MANUFACTURING PLANT

OFFICE  BOEING COMPUTER SERVICES' TOP
SALES

® ORDER ENTRY
PRODUCTION CONTROL

® RECEIVE INVENTORY STATUS
ENGINEERING DESIGN

® FEEDBACK ON PART QUALITY

® GENERATE NEW PROTOTYPES
QUALITY ASSURANCE

e RECEIVE QI DATA

® FEEDBACK TO ENGINEERING

ENEN

In a real-world application, the MAP/TOP interconnected network makes possible multivendor end-to-end

communications between the factory-floor LAN and the local and remote corporate office networks.
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prietary LAN, the company offers a
Modway Replacement Gateway Pro-
gram.

Also scheduled to be exhibited at
Autofact was Intel’s recently an-
nounced iSXM 554 COMMengine
board, based on the company’s Multi-
bus I architecture. According to the
company, the product meets the first

four ISO layers and satisfies MAP
specifications for industrial LANs.
The iISXM 554 module was designed
for OEMs supplying industrial-auto-
mation products and allows factory
equipment, such as cell controllers,
robots, programmable controllers,
gateways, vision systems and auto-
mated vehicle-guidance systems to be

linked via networks. According to
Intel, all these devices can be linked to
a MAP network without system rede-
sign.

Intel also offers a separate software
product preconfigured for the iSXM
554 module, called MAP-NET net-
working software, that satisfies the re-
maining three MAP layers. O

PACIFIC PERSPECTIVE

Ichiro Kakehashi
Tokyo Correspondent

As many as a dozen Japanese com-
panies have been making electronic
copyboards for a year and a half; now
they have to figure whom it’s best to
sell them to.

Still sketching in market strategies
for ideas that may be ahead of their
time, companies like Fujitsu Ltd.,
Ricoh Co. and Sharp Corp. generally
promote the products as elements of
teleconference systems. Combining
the copyboard’s copying ability with
facsimile communication, they reck-
on, will broaden sales prospects. Until
now, promotion in the Japanese do-
mestic market has emphasized copy-
board merits as replacements for the
old-fashioned chalk boards.

The term ““copyboard’ is most com-
monly used to define a large writing
surface that can sense what is written
on it and transfer the information in
smaller size for reproduction, usually
by thermal printer. However, meth-
ods of operation differ widely from
machine to machine. Matsushita
Graphic Communication Systems Inc.
offers two systems, the Panaboard
UB-1200 and UB-1800, in which a
vertical bar scans the writing surface
from left to right. It takes 10 to 20
seconds to read an image on their
respective 1,200-mm-by-900-mm (ap-
proximately 48 inches by 35 inches)
and 1,800-mm-by-900-mm writing sur-
faces. The advantage of these inde-
pendent scanners, says the company,

Japanese copyboards:
products in search of a market

is that they can read either from pa-
pers fixed to the surface or from script
written directly on the board in black,
red or blue felt-tipped markers. Cop-
ies of the images are made on thermal
paper.

By contrast, Matsushita Communi-
cation Industrial Co. offers the WG-
5000 on which the writing surface is a
continuous roll that presents an area
of 1,152 mm by 864 mm, written on by
felt-tip markers. Copies are produced
on thermal paper every 10 seconds.

The first commercial copyboard was
introduced in May 1984 at the Tokyo
International Business Show by Oki
Electric Industry Co. Since then, Oki
claims, it has shipped over 10,000 of
its thermal-reproduction Kawaraban
copyboards to the Japanese market.
According to analysts, the overall Jap-
anese market for such boards will total
60,000 units, for a value of about $105
million, in the fiscal year that ends in
February. Japanese manufacturers
think the market will double in the
following year.

They may, however, have to alter
their sales strategy before that occurs.
So far the technique has been to ap-
peal to schools, suggesting that stu-
dents can be freed from the distraction
of taking notes during lectures. An
instructor can scribble on a copyboard
and printouts be distributed to the
class, they imply, allowing the stu-
dents to concentrate on what’s being
said. A more promising approach,
many companies agree—and one with
a larger market—is touting a hybrid
product that combines the scanning

and copying functions of a copyboard
with the ability to transmit the infor-
mation like a facsimile machine. Such
a system could link conference partici-
pants across town or across an ocean.

One domestic incentive for adding
facsimile communications to copy-
boards arises from the development of
Japan’s digital data-communication
network, based on fiber-optic-cable
trunk lines installed earlier this year.
The Nippon Telegraph and Telephone
Corp., now a private corporation but
still effectively a monopoly, is working
with the Japanese Ministry of Posts
and Telecommunications to test the
high-speed data network.

But, so far, the complexities of re-
ducing information to digital form for
transfer over telephone lines make the
equipment too expensive for most
companies.

So, today, the copyboard market is
largely limited to research institutions
and the largest corporations. None-
theless, manufacturers expect prices
to come down rather quickly—leading
to their forecasts for a $210 million
market next year.

Other copyboard manufacturers in
Japan today include Casio Computer
Co. and Matsushita Electric Industrial
Co. OEM customers who offer copy-
boards from other makers include:
Lion Office Project Corp., Pilot Pen
Co. and Fuji-Xerox Co., all of whom
market Fujitsu boards, and Plus
Corp., which sells Oki Electric
boards. Oki Electric products are mar-
keted in the United States by Okidata
of Mt. Laurel, N.J.
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Spec Wars: Two coadlitions
square off over extended memory

Michael Tucker, Associate Editor

In what is either a major confronta-
tion or a tempest in a teapot, two
coalitions of companies are facing off
on the issue of extended-memory
board specifications for the IBM Corp.
PC.

Last April, Lotus Development
Corp., Cambridge, Mass., and Intel
Corp., Hillsboro, Ore., placed their
specifications in the public domain
under one banner. In July, Microsoft
Corp., Bellevue, Wash., announced
that it, too, would support the specifi-
cation, which was promptly named the
“Lotus/Intel/Microsoft Expanded-
Memory Specification (EMS).” The
three companies hope to make their
EMS the industry standard.

However, in June, AST Research
Inc., Irvine, Calif., and Quadram
Corp., Norcross, Ga., announced an
“enhanced” version of the Lotus/Intel
specification and proposed it as the
industry standard for extended-memo-
ry boards instead. Ashton-Tate, Cul-

ver City, Calif., and Digital Research
Inc. (DRI), Monterey, Calif., then
said they would support the AST-
Quadram specification as well as the
Lotus/Intel original—a move widely
interpreted by many as making them
de facto partisans of the AST-
Quadram alliance.

Meanwhile, IBM, which happens to
make the machine everyone else is
arguing about, has no comment on
either standard. ““I think we’ll just stay

_out of this one,” says an IBM spokes-

man.

Lotus/Intel stands Above Board

The need for extended-memory
boards for the IBM PC stems from its
operating system, Microsoft’s
PC-DOS, which limits the user to ad-
dressing 640K bytes of memory at a
time. Lotus, whose spreadsheet users
were hampered particularly by the
640K limit, and Intel, which is trying to
bring its chip expertise to the PC-
peripheral market, began close coop-
eration on the problem roughly a year

HOW THE SPECS STACK UP
Specification Lotus/Intel/Microsoft AST/Quadram
Coalition members Lotus Development Corp. AST Research Inc.
Intel Corp. Quadram
Microsoft Corp. Ashton-Tate
Maximum memory expan- Up to 8M bytes of additional RAM Up to 8M bytes of addi-
sion tional RAM
No. of windows 4 16
into higher memory
A,bﬂwm mp . No Yes
data below 64K
Boards available Intel Above Board AST Rampage!
- Quadram Liberty Quadram Liberty X
Current software support Lotus Ashton-Tate
- Microsoft DRI
Ashton-Tate
Digital Research Inc. (DRI)

Competing expanded-memory specifications differ primarily in their
use of high memory. Each is attempting to become the industry stan-

dard.
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ago. In April, they announced their
EMS and Intel introduced its Above
Board, a memory-expansion board
meeting the spec. Lotus also an-
nounced that its new Symphony Re-
lease 2 would be written to the EMS.

The new specification was greeted
warmly by a host of hardware and
software vendors—particularly as
Lotus and Intel placed it in public
domain. That meant that any board
maker that wished to compete with the
Above Board could be confident that
its customers could run Lotus soft-
ware. When, shortly thereafter, Mi-
crosoft announced its intention of sup-
porting the spec as well, partisans of
the Lotus/Intel/Microsoft EMS were
quick to conclude that the game was,
more or less, over. They reasoned that
with two of the leading software mak-
ers in America behind the new spec, as
well as Intel, it simply couldn’t fail to
become a standard.

“The Microsoft announcement is
particularly important,” explains Jim
Kinlan, manager of technical market-
ing for Lotus. “Now we have the sup-
port of the company that developed
the operating system [MS-DOS] itself.
It means that any new operating sys-
tem from Microsoft—including the ru-
mored MS-DOS 4.0—will work with
the spec. We're very interested in
compatiblity, and working with the
makers of Microsoft makes that possi-
ble. Some people have tried to pro-
duce an EMS without that support.”

AST on a Rampage

The companies trying to produce an
EMS ‘“‘without that support” were
AST and Quadram, which had been
working on their own solution to the
memory problem for almost a year
before the Lotus/Intel announcement.
In fact, the two companies seemed to
have been somewhat taken aback
when Lotus/Intel appeared to attempt
to create a standard by fiat. “They
were very polite,” notes Jerry Bower,
AST senior product-marketing manag-
er, “but it was a set thing, cast in
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“If you’re going to create a stan-
dard, you've got to have all the
major players involved,” says Jerry
Bower, AST senior product-market-
ing manager, responding to the
Lotus/Intel standards announce-
ment.

concrete....They said, ‘Here it is,
here’s your standard.” Around here we
have a general feeling that this sort of
thing can’t be imposed. If you’re going
to create a standard, you've got to
have all the major players involved.”

Then came the June announcement.
“We wanted to do more for the end-
user,” contends Bower. ‘“Basically, we
support the Lotus/Intel/Microsoft
spec, but we've gone beyond it. In
general, what we’ve done is provide
hooks for software developers and
their applications.™

The “Enhanced EMS” (EEMS) is
embodied in AST's Rampage! board
and Quadram’s Liberty X. (Qua-
dram’s older Liberty board supports
the original Lotus/Intel/Microsoft
spec.) The boards and their specifica-
tions differ from their Intel/Lotus/Mi-
crosoft counterpart in that they allow
more swapping of data into the ‘“‘high
memory’ of an IBM PC—i.e., into the
area between 640K bytes and 1M byte.
AST and Quadram say that this makes
for greatly increased performance,
particularly for multitasking programs.
Lotus/Intel/Microsoft say that it actual-
ly makes the spec cumbersome and
might severely degrade its ability to
deal with multitasking operating sys-
tems.

The EEMS also allows a program to
swap data into memory below 64K
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bytes. Lotus/Intel/Microsoft say this is
extremely dangerous because it is in
that region that MS-DOS dwells, and
conflicts might arise between DOS re-
quirements and application require-
ments. “We think our spec is as flex-
ible as you can get,”” says Bower. “The
Lotus/Intel spec is really a subset of
what we're doing.”

Enter, and/or exit, Ashton-Tate

The support for the EEMS was not
long in coming. DRI quickly an-
nounced that it liked the specification
and might write a driver for it. Ashton-
Tate not only said it would support the
spec, it participated in the AST/
Quadrum June press conference. Even
the booklet containing the EEMS has a
cover photo that shows the company
logos of AST, Ashton-Tate and Qua-
dram.

However, Ashton-Tate’s participa-
tion has grown ever more mysterious
since EEMS’ introduction. When an
Ashton-Tate spokeswoman was recent-
ly contacted on the matter, her com-
ment was a terse, “We're supporting
both standards. We’re not taking one
side or the other. Do you under-
stand?”

How one interprets those remarks
depends on whom one talks to. As
AST’s Bower says, ‘‘It depends on how
you look at it. After all, supporting our
spec means that you effectively sup-
port their spec, just by implication,
[and] I think what Ashton-Tate is say-
ing is that they’ll write their software
so that it’ll also run on an Intel
board...that’s understandable.”

There are, however, other views.
“I've got a lot of respect for AST,”
says Lotus’ Kinlan, “but they didn’t
work with us. They didn’t work with
the big software companies. I think
that, after we made our announce-
ment, they hurried out and got some
software companies to support their
own spec.”’

“I'm personally unaware of any soft-
ware that takes advantage of anything
that’s not provided in the Lotus/Intel/
Microsoft spec,” adds Jim Johnson,
Intel’s operations manager for its per-
sonal computer operation.

Meanwhile, both sides claim that
their spec is better. The AST/Quadram

“AST is a very good company,”
says Intel's PC operations manag-
er Jim Johnson, “and we respect
them highly. [But] we believe that
our spec will be the standard be-
cause we've gathered the major
players in the field.”

group stresses technical superiority;the
Lotus/Intel/Microsoft group pushes
the benefits of standards. “Our feel-
ing,” says Bower of AST, “is that, if
we’re going to set a standard, let’s do it
right the first time. That way we don’t
have to go back and add a lot of things
later.”

“On paper, AST is arguing the tech-
nical elegance of their product,” re-
sponds Kinlan, ‘“‘but what does techni-
cal elegance mean to the end
user?...It’s not clear to me that, if
people can’t use it, ‘technical elegance’
has any merit for the end user. What’s
important to users is that they can buy
one board and know it will be compati-
ble with a broad range of software.”

“Compatibility was our central con-
cern,” adds Intel’s Johnson. “Look at
UNIX—there’s an example of where
the standard wasn’t adhered to...no-
body was there controlling the situa-
tion. If you're going to be a standard,
you've got to be so explicitly.”

AST’s Bower counters: “We're for a
standardization. We’d like to see an
industry standard, but one developed
openly, by the industry as a whole.
You can’t impose this sort of thing
from above.”

“We can’t cram anything down any-
body’s throat,” replies Johnson. “We
can only provide a service. We worked
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with Lotus to solve a customer’s prob-
lem. If the market accepts it, then it
will succeed; if not, then it won’t. But I
think we can see the market has ac-
cepted it.”

“We think our spec is about as flex-
ible as you can get,” insists Bower.
“Intel is just beginning in the [IBM]
PC-peripheral-board business. Cer-
tainly, they're experienced in silicon,
but not in PC-board-level products.
It’s only natural they weren’t aware of
what people who’d been in the busi-
ness for years really had to offer. If

they had been, I think they would have
been a lot more flexible.”

The happy warriors?

Through it all, everyone involved in
the debate claims to like everyone else
involved in the debate. ‘I will say that
AST is a very good company,” says
Johnson, “‘and we respect them highly.
[But] we believe that our spec will be
the standard because we’ve gathered
the major players in the field.”

“I admire AST,” chimes in Lotus’
Kinlan. “It’s just that, for reasons of

standardization, I don’t think their al-
ternative standard will succeed on the
market.”’

“We're not interested in wasting our
resources in what are wrongly per-
ceived as battles,” agrees AST’s Bow-
ers. “We want to get on with the
business of selling hardware, and may
the best man win. We’re happy to
compete with anybody, but, in my
view, [Intel] is a beginning start-up.
We wish them well, but I think they’ll
find there’s more to bringing out a
product than just designing it.” O

New GraphOn terminals
pursue DEC-Tek strategy

Mike Seither
Associate Western Editor

Having made a mark with its
GO-100 line of terminals that emulate

popular Digital Equipment Corp. and
Tektronix Inc. units, GraphOn Corp.
has stuck with that ““DEC-Tek™ strate-
gy for its new range of GO-200 alpha-
numeric and graphics models. It is a

PICTURING GRAPHICS TERMINAL LEADERS

(Total 1984 monochrome terminal shipments—59,000 units)

62

strategy that has served the Campbell,
Calif., company well, propelling it in
just three years from nowhere to being
the sixth-leading graphics terminal
manufacturer.

GraphOn’s target markets are
DEC's VT100 and VT220 terminals
and Tektronix’s 4010, 4012, 4013, 4014
and 4015 models. Like its GO-100 line,
GraphOn’s four latest terminals are all
monochrome.

GraphOn hopes its support of
DEC'’s remote graphics instruction set
(REgis), a graphics programming lan-
guage, will leverage sales of the
GO-200 terminals. DEC has promoted
that language for some time, even
though independent software develop-
ers have not been eager to write appli-
cations under it. The de facto standard
for graphics software, many analysts
agree, has been Plot 10 from Tektronix.

In any case, a number of REgis-
based DEC programs are now avail-
able for creating graphics and support-
ing such output devices, says A. Mason
Killebrew, GraphOn'’s director of sales
and marketing. “DEC has bundled
REgis with a lot of its VAX sales,” says
Killebrew. ‘“‘People who've bought
VAX 8600s have received it [REgis]
gratis or at reduced prices. There’s

Moving from obscurity (o the
sixth-largest manufacturer of mono-
chrome graphics terminals in

three years, GraphOn also holds
sixth place among shippers of
color and monochrome terminals
combined, according to Dataquest.

MINI-MICRO SYSTEMS/November 1985



Looking for
the Most Efficient,
Established,
and Low-Cost
PC Network System?

ost etwork for your
TeleVideo’s network
may be your answer.
3000 TeIerdeo PC net-

e assured of a

ble system the

. And you can con-
sting TeleVideo, IBM®
r other PC, XT, or AT com-
\dd more PCs only as you

around the high-
mance dual-processor

Personal Mini

Personal Mini™ network servers.
You can pick the right configura-
tion to match your needs from
two to sixteen users, 20 MB up to
142 MB hard-disk storage, fast
tape backup (20 MB in 4.5
minutes) and a DOS read /write-
compatible floppy.

What'’s more, you retain your
original PC-DOS application in-
vestments because software runs
on the TeleVideo network. In addi-
tion, hundreds of industry-proven
multi-user applications are con-
verted from the minicomputer

business environment. Concurrent

Sales Offices: Northwest (408) 971-0255, Southcentral (214) 258-6776,
04) 447-1231, Southwest (714) 476-0244, Midwest (312) 397-5400,
777, Northeast (617) 890-3282.

CIRCLE NO. 28 ON INQUIRY CARD

user access and data security are
built into the InfoShare network
operating system.

Our PC network interface costs
are the lowest in the industry—
less than $200 per PC. So your
original investment in hardware,
software and training is never lost.
From a one-user PC, to a two-user
or a 16-user TeleVideo network
system, your growth opportunity
never ceases.

Systemns

&, TeleVideo Systems, Inc.
IBM and AT&T are registered trademarks.



2400 bps modems:
Do you Really need
another speed?

For more information, call us toll-free at
1-800-328-9717 (in Minnesota, call 1-612-631-3550).
See us at Comdex/Fall '85
CIRCLE NO. 29 ON INQUIRY CARD

@ s the shift from 300 to 1200 bps going to repeat itself
at 2400 bps? The answer is both yes and no. There
certainly are applications for 2400 bps asynch dial-up
modems, but we shouldn't expect 1200 bps to die
overnight.

® 2400 bps modems can improve throughput, thereby
getting tasks done quicker and more economically.
However, 1200 bps has become the virtual standard for
professional dial-up communications, and most users
are satisfied with it. So why consider a 2400 bps modem
atall?

® One reason is flexibility. If the modem you select
operates at all three speeds (300, 1200 & 2400) in
accordance with accepted industry standards, it will
serve virtually all dial-up applications now and in the
foreseeable future.

® The modem you select should be the
MultiModem?224. It is Bell 212A and 103 compatible at
1200 and 300 bps, and CCITT V.22bis compatible at
2400. It is also 100% compatible with the Hayes
command set, meaning that it will work with virtually all
communications software packages, at all three speeds.
Other features include both synchronous and
asynchronous operation, full intelligence and a phone
number memory.

® The MultiModem?224 is available in both desktop and
IBM PC™ internal card versions. (There is also a rack-
mounted version for central sites.) And as a bonus, we
provide free offers from ten of the most popular on-line
information services, including CompuServe " Dow
Jones™ and The Source™

® A 2400/1200/300 bps modem is just a plain good
investment. Why not let the MultiModem224 provide your
communications for both today and tomorrow?

MultiTech
Systems

The right answer every time.
82 Second Ave. S.E.. New Brighton, MN 55112  (612) 631-3550, TWX: 910-563-3610
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Providing res-
olution of up to
1,056 by 782
pixels, GraphOn’s
GO-200 graphics
terminals feature
as many as 90
programmable
function keys.

really a large installed base out there.”

With continued promotion and ap-
plications support from DEC, says
Killebrew, REgis may attract new ad-
mirers. “‘REgis is more complex than
Plot 10, but it’s elegant,” he Ssays.
“Text can be positioned vertically or
even upside down. It's a more modern
embodiment of what graphics should
be.”

Industry observer Lewis Brentano
agrees that the installed base of REgis
is substantial. And Brentano, director
of graphics terminals for research com-
pany Dataquest Inc., San Jose, Calif.,
says those numbers should work in
GraphOn’s favor. There is another fa-
vorable factor: REgis was designed to
operate on DEC’s VT240 and VT241
terminals, which have screen resolu-
tions of 800 by 200 pixels. GraphOn's
GO-230, GO-240 and GO-250 do even
better. The first two graphics terminals
have resolutions of 1,056 by 391 pixels,
and the GO-250 has a resolution of
1,056 by 782 pixels.

Changing style

In outward appearance, the new
GraphOn terminals are radically dif-
ferent from their predecessors. The
GO-200 line now stands on al2-inch-
square tilt-and-swivel base that takes
up about 40 percent less desk space
than the company’s previous termi-
nals. The screen has grown from 12
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inches to 14 inches and has a fine
etching on the CRT plate to reduce
glare. The low-profile keyboard now
complies with DIN ergonomic stan-
dards and offers from 30 to 90 pro-
grammable keys.

The GO-220, $995, is an alphanu-
meric-only terminal with a display size

of 132 columns. To emulate personal
computer programs, 24, 25 or 26 text
lines are optional. It emulates DEC’s
VT100 and VT220.

The GO-230, $1,295, has bit-
mapped graphics, as does the high-end
GO-240 and GO-250. Resolution, as
with the GO-240, is 1,056 by 391 pix-
els. And, like the GO-240 and the
GO-250, it emulates the VTI100,
VT220 and Tektronix 4010-4015s. It
stores a maximum of one page of
graphics and eight pages of text.

The $1,895 GO-240 stores two pages
of graphics and eight pages of text;
features pan and zoom; and comes
with up to 90 programmable function
keys. REgis is standard only on this
terminal.

With REgis as an option, the $2,495
GO-250 incorporates all features of the
lines’ other models, but boasts twice
their vertical resolution (1,056 by 782
pixels) and more local storage: 20
pages of text and four pages of graph-
ics. Other terminal manufacturers that
support the REgis protocol include
Qume Corp., with its QVT 311, and
Visual Technology Inc., with its model
241. O

second quarter of next year.

START-UPS READY OPTICAL DRIVES

Optical disk drives are expected next year from two start-up drive
manufacturers Daisar Corp. of Boulder, Colo., and Laser Drive of Santa
Clara, Calif. Daisar will introduce a 700M-byte, 8-inch erasable optical
drive using thermo-magneto-optic technology and plans to have evaluation
models ready by the end of 1986. Daisar’s sister company, Kerdix Inc. of
Boulder, has been developing the erasable media and is currently looking
for manufacturing partners. Laser Drive is expected to have a 5%-inch
write-once, read-many drive ready early in the year.

DEC INTRODUCES TEMPEST LAN

Digital Equipment Corp., Maynard, Mass., has introduced an Ethernet
local area network that DEC says has been accredited by the federal
government in accord with the government’s TEMPEST standards for
secure communications. The network is priced at $2,995 for a single
workstation connection and $5,800 for an 11/750 system connection.

DISK DRIVE USES STRETCHED-SURFACE MEDIA

Prototype models of a 3'2-inch disk drive using 3M Data Recording
Products’ stretched-surface media have been developed by start-up com-
pany Ample Data Corp. of Newbury Park, Calif. Evaluation models of the
drive, which range in capacity from 12M to 48M bytes unformatted and
support data rates of up to 10M bits per second, are expected by the
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HEARD ON THE HILL

Nippon Telegraph’s open door
demands patient knocking

Stephen J. Shaw
Washington Editor

Nippon Telegraph and Telephone
Corp.’s (NTT) recent two-day semi-
nar in Washington to alert U.S. com-
panies to procurement opportunities
with the “new” NTT was little more
than a public-relations gesture, say
many participants.

Recent sales of U.S. equipment to
the telecommunications giant—bol-
stered, theoretically, by a 5-year-old
trade agreement—underscore that
skepticism. And even the most opti-
mistic manufacturers say selling to
NTT will take commitment, patience,
persistence and a willingness to adapt
products to fit the Japanese market.

On April 1, NTT was formally
“privatized”—its monopoly on tele-
communications services ended and
ownership of stock supposedly opened
to non-government sources. At the
same time, new Japanese legislation
opened all the country’s telecommuni-
cations services to private ownership.
The legislation also allowed foreign
companies to provide various network
services in Japan in joint ventures with
Japanese companies.

“The Japanese market is really
open,” NTT president and chief exec-
utive officer Hisashi Shinto told some
300 seminar participants, most of
whom were executives from U.S. com-
panies. He explained that NTT’s
move would offer greater opportuni-
ties to foreign companies with ‘“abun-
dant experience and capabilities.”

According to NTT, it bought ap-
proximately $3.4 billion worth of
equipment in 1984. Of this, telecom-
munications equipment totaled $2.3
billion. During the past five years,
NTT has purchased approximately $3
billion worth of equipment annually.
With these numbers, Shinto and other
NTT executives clearly had the atten-
tion of the audience.

During a panel discussion, several
U.S. electronic industry executives re-

counted their experiences and offered
some advice in selling to NTT. James
Otis, president of Cray Research
Japan Ltd., Tokyo, explained how the
supercomputer manufacturer first es-
tablished a Japanese subsidiary in
1979. It didn’t make its first sale to
NTT until late 1984. H.A. Hamilton,
president of Northern Telecom Japan
Inc., told how it took eight years to
break into the Japanese market with
its line of digital switches—as long as
it took us to sell to AT&T Co.” Moto-
rola Inc.’s executive vice president
Stephen Levy recounted that the com-
pany first contacted NTT in late 1978
to sell pagers. Three and a half years
later it was able to make its first
delivery.

Northern Telecom’s Hamilton sug-
gested that manufacturers be flexible
enough to modify existing products to
fit the Japanese market.

Cray’s Otis maintained, “I've found
NTT to be open, reliable, pleasant to
deal with, consistent and honest, but
tough negotiators who insist on the
highest quality goods and thorough
after-sales service.”

“Somehow, I feel I've been down
this road before,” commented one
seminar observer acerbically.

The scenery looks familiar

U.S. companies, indeed, have trav-
eled this route already. In 1980, the
U.S. and Japanese governments
signed the so-called NTT Agreement,
in which NTT agreed to drop its favor-
itism toward domestic companies and
provide U.S. companies with the
chance to compete on an equal basis
with their Japanese counterparts.

The bottom-line results of that
agreement seriously undercut the ini-
tial optimism over selling to the “new”
NTT. In 1981, the first full year after
the NTT agreement went into effect,
U.S. companies sold approximately
$15.2 million worth of equipment to
NTT, according to testimony given
before Congress last year by former

U.S. trade representative William
Brock. In 1982, U.S. sales increased
to $39.6 million and jumped again to
$140 million in 1983. In 1984, the total
dipped to $139 million.

In those four years, NTT procured
approximately $12 billion worth of
equipment. Of that total, only $333.8
million went to U.S. telecommunica-
tions companies.

Despite this imbalance in sales num-
bers, U.S. industry representatives
continue to insist that NTT orders will
be theirs, as long as they maintain
their commitment to the Japanese
market and try harder to understand
the Japanese psyche.

“The structural impediments [to
U.S. imports] have been essentially
removed,” remarked AT&T interna-
tional vice president John Hinds, who
added that AT&T had closed a deal
with NTT for 61 3B minicomputers
and a sophisticated network manage-
ment system.

Said U.S. trade representative Clay-
ton Yeutter, “‘I really believe NTT
wants to do more business with West-
ern firms.”

But despite isolated successes in
selling to NTT and the wishful think-
ing of U.S. government representa-
tives, numbers do not lie. And one
number has attracted the attention of
the U.S. Congress—a $50 billion trade
deficit with Japan. Inexorably, Con-
gress is moving toward restricting the
imports of Japanese goods into this
country.

Against this backdrop of mounting
deficits and a history of disappointing
results in round after round of trade
negotiations with the Japanese, both
sides at the seminar expressed harmo-
ny and good feelings—a public show
that struck at least one participant as
incongruous. ‘“There’s a love-fest
going on here,” he said, ‘‘but across
town on Capitol Hill there’s a differ-
ent message going out. I feel like Alice
who’s just stepped through the look-
ing glass.™
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Introducing theT1880 AT Printer.
Because you need a multi-user printer
that works overtime.

The last thing you need is the
wrong printer. A printer that quits
when your work is nonstop. Or one
that burns out from overwork.

Let’s say you have a typical multi-
user environment or a local area
network. It includes IBM Personal
Computer ATs, PC/XTs or compati-
bles. What you need now is a printer
that can handle your system’s entire
workload. A printer you can trust
your business to.

You need a high-speed printer

28288
© 1985 Texas Instruments Incorporated.

that’s software compatible with PC
industry standards and capable of
sustaining 300cps. It should have
straight paper paths to eliminate
jams, changeable fonts and en-
hanced print modes to take care of
draft, correspondence and graphics.
Its design should be rugged, durable
and as reliable as you've come to
expect from TI printers.

The OMNI 800™ Model 880 AT
Printer from TI fits this description.

The printer that works overtime.

IBM is a registered trademark and Personal Computer AT and PC/XT are

trademarks of International Business Machines Corporation.
OMNI 800 is a trademark of Texas Instruments.
DPMO13MY

Because business doesn’t stop just
because your printer did.

Find out about the new TI 880 AT
Printer and how it can help solve
your multi-user printing problems.

Call 1-800-527-3500 ext. 807, in

Canada 416-884-9181. %

TEXAS
INSTRUMENTS

Creating useful products
and services for you.
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Introducinga modem that delivers
the very highest data rates around.
Without sacrificing stability.

The ultrafast DSP 19200M.

It's designed to give you two major
advantages. High speed, so you can cut
down on dedicated phone lines. And high
performance, so you can transmit data
more efficiently.

Breakthrough technology.

The DSP 19200M is packed with
innovations.

For instance, O-QAM: Orthoganally
Multiplexed Quadrature Amplitude Modu-
lation. O-QAM helps produce the unprece-
dented transmission rate of 19,200 bps—
on 4-wire 3002 type voice grade lines with
D1 conditioning.

What's more, O-QAM allows trans-
mission at a full 19,200 bps. So you never
have to worry about which protocols are
being transmitted.

The DSP 19200M also includes
Trellis coding error correction, together

CCc and

with some sophisticated carrier jitter
canceller techniques. All of which keeps
your data not only fast, but error free.

MUX Deluxe.

A TDM multiplexer lets you send
data in 22 different configurations,
from one channel at 19,200 bps, to eight
channels at 2400 bps.

And if your leased line becomes
marginal, the DSP 19200M will drop
down to slower speeds, thanks to its user-
selectable fallback systems. (Remarkably,
the DSP 19200M fits all this technology
into a package just 12%2” wide, 3Y2” high,
and 15v2” deep.)

Easy touse. Easy to test.

The DSP 19200M features an LED-
enhanced, integrated soft touch Key Pad.
It allows you to use a pattern generator, a
biterror rate tester, and remote loopbacks
in order to easily diagnose problems.

In addition, you can use the Key Pad
to set the strapping options for the local and
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remote unattended mode. And also to mon-
itor carrier detect level, send and receive
levels, and EIA interface control signals.

For more information,
call 1-800-538-8166.
In California,

1-800-672-3309))

Right now everyone seems to have
a song-and-dance about high speed data
transmission. But only NEC delivers
19,200 bps without even shaking.

So call today about the remarkable
DSP 19200M. (Or write NEC America, Inc.,
Data Communications Products Division,
110 Rio Robles, San Jose, CA 95134.)

We'll give you lots of information.
Quickly.
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Applying integrated systems
in industry, engineering and commerce
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IC HOUSE INTEGRATES
THREE COMPUTER SYSTEMS

A semiconductor manufacturer combines DEC, ELXSI and Valid systems

for computation-intensive tasks

Lawrence H. Goldstein and B. Lee Jones
Sierra Semiconductor Corp.

Custom VLSI design and other computation-
intensive applications pose exacting require-
ments that cannot always be met by a single
computer. For example, Sierra Semiconductor
Corp., a custom integrated-circuit (IC) design
start-up in Sunnyvale, Calif., wanted a system
that combined the strengths of specialized com-
puters with a flexible user interface.

Another important criterion was raw comput-
er power to perform numeric computation.
However, layout, schematic capture, simulation
and design verification each demand a different
mix of computer resources, such as CPU, disk
I/0 and terminal I/O. Therefore, Sierra chose a
variety of computer systems, each selected for its
ability to handle certain aspects of custom IC
design and for its potential compatibility with the
other selected systems.

Custom IC design requires CAD

IC design involves logic and circuit simulation,
which, in turn, involve the simultaneous solution
of thousands of non-linear differential equations
over thousands of time points. Also, fault simu-
lation for large logic circuits is <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>