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facilities make it easy to handle
every application, quickly and ac-
curately. You can track sales
leads, determine market share,
present results. File employee
records, analyze benefit pro-
grams, manage the payroll. Take
orders, keep inventory, produce
mass mailings. Schedule projects,
determine product mix, make
forecasts, produce spreadsheets.
All this and more with the

SAS System.

It's e ‘y with the SAS System.

ou can write front-ends for all
your applications. And with a few
keystrokes, you can change them
as your information needs change.
A convenient screen manager
lets you edit, display, and control
your work without ever leaving
your desk. And if you need to
move between several operating
systems, you'll find the language,
syntax, and commands the same
for the mainframe, minicomputer,
and PC SAS System.

" Generation oftware Solutlo
Call us today.

" ®

SAS Institute Inc.

SAS Circle, Box 8000

Cary, NC 27511-8000, USA
Telephone (919) 467-8000, x280
Telex 802505

SAS is the registered trademark of SAS Institute Inc., Cary, NC, USA. Copyright © 1985 by SAS Institute Inc. Printed in the USA.
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9 Look Ahead
Digital Equipment Corp. is
expected to introduce a
24Mmi1pS VAX on Jan. 20.

17 Banking
Unisys’ financial customers
are “Crossing the Border to
the Blue Zone,” reports
Robert J. Crutchfield.

44

A Graphic Change

for Pcs

BY EDWARD M. FISHER

‘With the advent of graph-
ics output devices that make
it possible to put a good-
looking graphic on a piece of
paper, graphics are being
used more and more.

19 Mergers
Honeywell Information Sys-
tems has been swallowed up
by the first computer enti-
ty owned jointly by U.S,,
European, and Japanese
partners. Susan Kerr asks,
“Are Three Heads Better
than One?”

55

What Is a Workstation?
BY MARTIN HEALEY

It’s a user terminal with a
local processing capability.
But with workstations
seemingly poised to conquer
the vast vdt world, the
question arises, can pcs get
there first?

23 Software
For pricing, writes Jeff
Moad, third-party software
firms are “Taking the Cue
from Big Blue.”

28 Applications
With Cray x-Mp/48 designs,
American entries in the
America’s Cup races are
hoping for “Yachts of Luck.”
Karen Gullo reports.

Bulletin Boards and
Business

BY BILL MUSGRAVE

A personal computer bulle-
tin board system can pro-
vide some of the features
of expensive electronic mail
systems for a minimal cost.

32 Factory Automation
What will happen to MaAP,
EDS, and GM “In the Wake of
Ross”? Willie Schatz inves-
tigates.

Rev Up Your Pcs

BY ROBERT MOSKOWITZ
Mis chiefs can beef up the
performance of existing
hardware by adding after-
market acceleration devices
that minimize processing
times.

34 Benchmarks
AT&T announces it will elim-
inate 27,400 jobs and chalk
up a $3.2 billion charge
against earnings.

37 Behind the News
A new standard, new prod-
ucts, and new pc-based tools
promise a big impact on
the coBoL world, but for
now, reports Karen Gullo,
it’s “Steady as She Goes.”

Around the World

in 24 Hours

BY JEFF MARANOFF,

PAUL TATE, AND

BOB WHITEHOUSE

On-line technology has
encouraged the electronic
connection not only of tra-
ditional stock exchanges, but

. of newer financial markets

as well.
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Track the

buying activity of the
micro market:

Results of Datamation’s
1986 Microcomputer
Purchasing Study

now available!

OARTAMATION

MICROCOMPUTER
PURCHASING STUDY

Detailed marketing statistics and growth trends
on hundreds of manufacturers of micro equipment,
supplies and software

Identify and compare your company’s present and
future growth with your competitors’ by using the
detailed purchasing activity and demographic infor-
mation contained in this compelling new research
report. Datamation’s End User and OEM buyers of
micro equipment, supplies and software report what
and from whom and how much they bought in 1985
for each of 26 different products.

Twenty-six different types of microcomputers, related
equipment, supplies and software profiled in detail!

B Invaluable marketing data on pricing and unit
volume

B Share-of-market shown as percent of dollar volume

B Purchases broken out geographically to help you
analyze sales territories and plan your marketing
strategies

Order your copy today!
The 1986 Microcomputer Purchasing Study is available
now for only $250 per copy. Just send your com-
pany purchase order or check with complete order
information to:

Datamation

Attn: Mary Connors

875 Third Avenue

New York, NY 10022

For additional information, call Mary at (212) 605-9678.

DATAMATION’

Serving the needs of information processing professionals ... worldwide.
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MEGABYTES.

MEGABUCKS.

In a business climate this competitive, you've
got to look for every advantage you can.
That's why before you buy an XT or AT
compatible, Tandon suggests you screen us
against the competition.

From top to bottom, our full line of com-
patible systems give you precisely what
you're looking for in a business computer.
And something you've never seen before.
Prices that average around 40% less than
comparable models from IBM®

But that's where all comparisons end.
Because in the most significant areas Tandon
comes out on top. For sheer storage capacity
and fast access time few measure up to our
PCA™40, a 40 megabyte AT®-compatible
micro. And our monitor is bigger, by a
wide margin.

And because our selection is one of the

most complete in the industry, we can meet
the needs of your business, large or small.

All of which proves that for the personal
computer line that combines reliability,
compatibility and affordability, no one
stacks up to Tandon.

To find the name of a dealer near you call
us toll free now on:

800/556-1234 Ext. 111

In California:

800/441-2345 Ext. 171

Tandon

Less money. More micros.

405 Science Drive,
Moorpark, CA 93021 805/378-6081

PCX™ and PCA™ are trademarks of Tandon Corporation. IBM? and IBM PC AT? are registered trademarks; IBM PC
XT™ is a registered trademark of International Business Machines Corporation. Prices displayed are manufacturer’s
suggested prices and do not include monitor.
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You count on a satellite network for some data transmissions. A mictro-
wave to link different offices. And leased lines for still other applications.

Sute they work. But now, oneTelenet” network can combine the best of each
technology to deltver tighter cost control and better management for vittu-

ally all your applications and locations. Couple this with Telenet's advanced
protocol conversion and unique switching capabilities and you can integrate
dissimilar hardware systems and handle your asynchronous and synchronous
applications on one backbone network, aTelenet network.

We'll design, build, and manage a
ptivate network for you, link you with our
public network, or set tp a combination.
We'll coordinate sub-contractors and
blend your existing systems into one
network. One that'll grow as fast as you do.
And through our management facilities
you can gather network statistics, monitot
activity, troubleshoot and diagnose

problems. Netwotk control Network
efﬁc1ency And built-in network security.

TeIenet has deveIoped and mstalled mote than 70 dedicated networks.

We operate theworld's largest public data netwotk suppotting over 1000 vittual
ptivate netwotks. We've proved time and again one network can be greater
than three. For more information, have your computer call outs today.

TOREACHTELENET VIATELEMAIL®:
« With aPC or terminal supporting asynchronous

communications, using your modem, dial 1-800-424-9494.
+ Wait for connection, then press carriage return (CR) twice. ﬂA_
+ B{TERMINAL = press CR — T l
+ At @ type MAILpress CR. e enet

+ AtUSER NAME? type ONE.NETWORK press CR. : ; ]
« AtPASSWORD? type TELEMAIL press CR. A US Sprint Company

Ot call us at 1-800-TELENET. Or send SENDING DATA TO WORK FOR YOU:
us your name and address viaTelex: 248419,

© 1986 Telenet Communications Cotporation. US Sprint Communications Company is a GTE/United Telecommunications Partnership.
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 ACCESS IDMS/R.
RAND MNALLY DID

“We were looking
for an informa-
tion technology
that would show
us the short cuts.
We found it with
Cullinet’s relational
database - IDMS/R.
I'm pleased to re-
port that the sys-
tem has made all
of our various
businesses much
more cost-effective
operations”

Gods N-&J-&'E -
Andrew V. McNally IV
President

Rand McNally £
Company

Mapmaker. Book publisher.
Printer. Manufacturer. Market
Researcher. Rand McNally is
all of them. And to succeed as
a major diversified corporation,
they had to map out an infor-
mation management strategy
that would work both today
and down the road.

That’s why Rand McNally
turned to Cullinet’s IDMS/R.
Its state-of-the-art, relational
architecture allows them to
maintain enormous databases.
IDMS/R provides an integrated
base supporting Cullinet’s
broad applications software -
including inventory control,
bill of materials, credit and
order entry. They have already
developed their own custom
applications through ADS/

nLine, Cullinet’s unique
fourth-generation program-
ming language.

Cullinet’s solution is based
on an integrated technology
that performs. So companies
like lgand McNally can simul-
taneously check inventory
levels, confirm pricing and
verify credit history - instantly.
It’s an information management
system that’ll keep users on
strategy, keep them headed in
the right direction.

For more information on
how your company can access
Cullinet through IDMS/R, call
toll-free 1-800-551-4555. In
Massachusetts, call 617-329-
7700. Or write to Cullinet
Software, Inc., 400 Blue Hill
Drive Wcstwood, MA
02096-2198.

Cullinet

An Information Technology Integrator
For The 80s, 90s And Beyond.
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Look Ahead

WATCH FOR NEW
HIGH-END VAX

MAYNARD, MASS. -- Digital Equipment Corp. on Jan. 20
will stack a new VAX multiprocessor computer rated at
up to 24MIPS against the bottom of IBM's 3090 line.
Dubbed the VAX 8850, the system, with nearly double
the speed of DEC's present top-end VAX 8800, was de-
scribed by sources as including high- speed input/out-

~put channels to support hundreds of terminal connec-

tions. With a MIPS performance falling between IBM's
3090 models 150 and 200, the system extends VMS beyond
its present asymmetrlc capabllltles In addition, DEC

will bring out a long-delayed replacement for its RA

81 disk drive. The new RA 82, which marks DEC's first
use of thin-film technology, Wlll prov1de 615 mega-
bytes of formatted storage.

U.S. T0O REPLACE

| MULTICS UNITS

WASHINGTON, D C. —— The Pentagon this quarter will an-
nounce a request for proposals to replace 21 Honeywell

large-scale computer systems, of which 15 run Honey-

well's Multics operating system. How the Pentagon will
replace the super-secure Multics is still up in the
air, but Major Chuck Bowen, who's in charge of the bid,
says, "Honeywell isn't going to support the equipment
after 1988." Honeywell group vp Eugene Manno hasn't
heard about the bid, but says work is progressing on
HVS 6 Plus, a new OS that will take some Multics func-
tionality and is expected in 1989. Unlike Multics,
which runs on a special version of the 36-bit DPS 8,
HVS 6 Plus will run on the 32-bit DPS 6 Plus.

| REPOSITORY

IS DELAYED

CHICAGO -- IBM's plan to provide its DB2 customers with
an integrated data dictionary, or Repository, has hit
snags. Customers can't seem to agree on what the scope
or structure of the Repository should be, say GUIDE
sources. IBM has been polllng customers to find out
what new function they want in DB2. In addition, an
IBM-GUIDE project team has worked on a joint analys:Ls
document to determine the best form and function for
the Repository. Sources who had expected beta test
this year now view 1988 as the likeliest start.

MOSS TALKS
TO FOCUS ON
SUPERS

| TOKYO -— The Market-Oriented Sector-Selective (MOSS)

trade talks between the U.S. and Japan are expected to
focus late this month on closing a loophole that lets
the Japanese effectively exclude foreign supercom-
puter vendors from government procurement. Less than
20% of the more than 50 supercomputers installed or on
order in Japan are American. Many are in government
research organlzatlons which are subject to GATT :
rules requiring public requests for proposals in gov-

ernment buys of blg ticket items. U.S. embassy offi-
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Look Ahead

|
cials say, however, that the agencies involved have
avoided this by leasing rather than purchasing ma-
chines, explaining that since leasing is a service and
not a procurement, GATT rules don't apply. Another
complaint is Japanese discounting by up to 50% to win
domestic market share.

JAPAN WORKING "TOKYO -- In the tradition of ICOT (the superspeed com-
ON 32-BIT UNIT puter project), MSX, and SIGMA, the Japanese are mak-
ing another move to develop an original computer de-
sign that will free them from dependence on foreign
technology. This time it's TRON (The Real-Time Operat-
ing Nucleus), a 32-bit microprocessor design devel-
oped by University of Tokyo professor Ken Sakamura.
Hitachi and Fujitsuwill try to put the design into
CMOS silicon at 1-micron to 1.3-microns. The design is
predicted to deliver double the performance of an In-

tel 80386.
THREE BACK CAMBRIDGE, MASS.-- Perhaps not surprisingly, its
X WINDOWS three biggest competitors have decided not to support

Sun Microsystems' proposed windowing software stan-
dard for Unix-based technical workstations (see
"Three Hats in the Ring," Oct. 15, p. 32). DEC, Apollo,
| and Hewlett-Packard will announce today that they
have chosen instead to back the older X Windows stan-—
dard developed at MIT. Also reportedly leaning toward
X Windows over Sun's Network Extensible Window System
(NEWS) are Data General, Sony, and Siemens.

STC READIES LOUISVILLE, COLO.--The spotlights will be trained on
TAPE, DRIVE pcm peripherals vendor Storage Technology Corp. on
Jan. 27, and for once the company won't be talking
about bankruptcy court or the IRS. This time, Storage-
Tek will be introducing its long-awaited automated
cartridge tape library and drive developed under the
code name Cimmeron. Sources expect the company to ship
beta versions of the tape library by midyear, with.
production shipments to follow later in the year.

PEAT EYEING LEXINGTON, MASS. -- The next wave of dp growth, with
CONSULTANT its accent on complex systems integration, promises
to be a boom time for MIS management consultants--so
much so that the Big Eight accounting firms are eager
to get in on the act. Sources say Peat Marwick & Mitch-
ell may be negotiating to buy one of the most presti--
gious dp management consulting groups, Nolan & Norton
of Lexington. Principals believed to be involved in
the acquisition talks were unavailable for comment at
press time.
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The stat mux that turns phone lines into lifelines.

[ntroducing
- dtatMux De

Your investment is secure. The modularity ( 4} j
of the MICOM BOX Type 2 means /e

| you can easily grow the system

‘ without expensive alterations.

” MICOM stat
muxes provide reli-
able data concentration

for over 140000 users. o
That’s more safe and satis-
fied customers world- MIS managers cant risk
wide than any other their equipment investment
brand. without risking their careers.

That's why they usually specify
the MICOM BOX™ Type 2 Stat
Mux. You see, our Stat Mux Deluxe
is modular. At a moment’s notice, you
can expand it from 4 to 16 channels,
and add integral modems or digital data
service units. Which means that changes and
upgrades are easy and your investment .

Our Stat Mux Deluxe is protected.
avoids leased line The Stat Mux Deluxe
failures by automati- also protects your
cally rerouting data investment by protect-
with autodial fallback. ing you from leased line
No bumps, no failures. It constantly
monitors leased lines, S —

potholes, no

downtime. detects errors, and responds to them, so no data is

ever lost. What's more, autodial fallback and leased
line return need no operator intervention.

To simplify things even further, our

Command Facility is menu driven and can

be operated from any async terminal in your
network. And a built-in keypad gives you full
local control of the Stat Mux Deluxe.

Call our toll-free number for applica-
tions assistance, answers to perplexing
multiplexing questions, or even friendly

Unique

Fi EA,IZ.URE' reassurance.
PAK It’s the stat mux feature that many users
cartridges say is the most deluxe of all.
make MICOM stat
muxes adaptable to

many applications. Just slip
in the proper cartridge and it
becomes a point-to-point stat
mux, multipoint master or
node mux, or X.25 PAD.

1-800-MICOM-US

MICOM Systems, Inc.,,
4100 Los Angeles Avenue, Simi Valley, CA 93062-8100.
Europe:UK (44) (635) 832441. Int'1:USA (1) (805) 583-8600.

MICOM BOX and FEATUREPAK are trademarks of MICOM Systems.

More ways to help computers do more.




Look Ahead

ADMIRATION
FOR BIG BLUE

PEKING —- The Chinese government is starting to make
aggressive noises about developing an indigenous com-
puter industry. It now says it plans to build a Chinese
technology company as big as IBM in the U.S.--Big Red,
perhaps? The proposed company will be developed under
the auspices of the China Development Corp., which was
set up as an umbrella organization for the country's
six computer firms, a leasing outfit, and a computer
exhibition and advertising agency.

FLOATING POINT
TO EVALUATE
TRANSPUTER

BRISTOL, ENGLAND —- British chip maker Inmos is lining

up customers for its latest 10MIPS Transputer proces-

sor. Among the buyers may be Floating Point Systems of
Beaverton, Ore., which hopes to evaluate the T800 chip .
when samples are available in the U.S. First U.K. sam-
ples, priced at about $200 are expected early thlS
year.

PREPARING
FOR Q2

MOUNTAIN VIEW, CALIF. —-- Network vendor Bridge Commu-
nications Inc. is scheduled to unveil a flurry of new

| products in the second quarter, says president Bill
Carrico. Slated to be announced are an Ethernet/

Token Ring internetwork bridge, the company's first
TOP product line, and its first encryption product.

OLIVETTI'S
| PLANS
IN INDIA

RAMPUR, INDIA -- Italian office systems giant Oli-
vetti is currying favor with the Indian government by
setting up a joint venture personal computer firm in
the state of Uttar Pradesh. Called Modi-Olivetti, the

| venture is with one of India's largest industrial com-

panies, the Modi Group, and each of the two partners
will hold a 40% stake. Olivetti, which will provide
the technical know-how and a pc license, is hoping to
get government approval for the deal by the summer.

| RUMORS AND
RAW RANDOM
nmm

’West German dp giants S:Lemens and BASF have set a 1987

turnover target of $500 million for their new pcm ven-—
ture, Comparex Information Systems GmbH, which would

~double their aggregate pcm business of last year. Some
jobs at the firm, which is selling both Fujitsu and Hi-

tachi products, are expected to be lost in West Germa-
ny, leaving the company worldwide with 1,000 people.

. . . Don't be surprised to see IBM Australia bring more
PC copyright infringement cases to court down under
following the success of its lawsuit against Taiwan-
ese company Chendai. . . .2,400-bit-per-second tele-
communications for pc users takes a step closer to af-
fordable reality this week when Intel Corp. is sched-
uled to introduce a two-chip set Hayes- compatlble mo-—
dem, designated the 96024, ;
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You,
without AcuVision™
for your IBM mainframe.

To effectively manage a major project of
any kind, you need hindsight, insight and
foresight. And that’s exactly what
AcuVision will give you.

AcuVision is a total, interactive project
management software system for your IBM
mainframe. With it you can plan, schedule,
track, project, report, evaluate and manage
the data base of even the most complex
project. Easily. Quickly. Efficiently.

Easy
Function keys, menus and “fill in the
blank” forms on the CRT screen make
AcuVision simple to learn and even
simpler to use. Even the “casually
computer literate” can use it with ease.

Quick

AcuVision gives you subsecond screen
response because it doesn’t operate

under TSO. You get information now!

Efficient

AcuVision demands less of
your computer. It doesn’t need
GDDM for onscreen graphics.
That means less overhead.
Less memory. Less time. So
IMOore users can use it more,
and still get instant
response.

Clear

AcuVision’s graphics are superb. You
can choose from a broad array of networks,
bar charts and management XY graphics.
Look at the graphics on screen, and if you -
want a hard copy, send it to any of over 50
kinds of plotters. You'll see the big picture.
Every last detail. Time. Labor. Materials.
What should be. What is. What will be.
And what would happen “if’

Micro to mainframe
AcuVision fully integrates with

Systonetics’ other project management
software packages for micros and minis:
VISION for Prime and DEC VAX;
VIS1IONmicro for IBM and compatible PC’s.
They can all share data or operate
independently.

AcuVision. From Systonetics, the
pioneers in project management
software. With it, you see
everything. Clearly. Instantly.

Easily. Without it, you're in

the dark.
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801 East Chapman Avenue
Fullerton, CA 92631
(714) 680-0910 Telex 692-327

IBMT™ js a registered trademark of
International Business Machines Corporation.
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IBM’s new 2400 bps PC Modems

give you an easy choice:

. ‘ Stand-alone.
The IBM 5842
( 2,400 bps Modem.

Either way, you can’t go wrong.

With IBM’s new modems and a personal
computer you can tap into information at a
very impressive 2,400 bits per second (bps).

That translates into a binary file transfer
speed of nearly 13 K characters per minute—
or over six pages worth. Now imagine the im-
pact that can have on your long distance tele-
phone bill.

But these new modems aren’t just fast,
they re also versatile. They can both send and
receive data asynchronously at speeds rang-
ing from 2,400 bps down to 75 bps.

Both modems are compatlble with the op-
ular “AT”’ command set, as well as the IB
command set. And they have been tested for
compatibility with leading PC communications
software such as Crosstalk™ X VI, Microsoft®
Access, Kermit, Smartcom® and Smartcom II?




£,

The Automatic Modems

- These modems feature

~ Automatic Adaptive Equaliza-

tion at 2,400 and 1,200 bps—

” which means they will continu-

ously fine-tune themselves to com-

pensate for changes and noises on the

telephone line. The result is, you can re-
ceive data over a wider range of telephone

line conditions.

Both modems also feature automatic or
manual answering and dialing. Théy’ll auto-
matically switch to pulse dialing if tone dial-
ing doesn’t work. They have automatic
redialing. And once a‘connection is made,
| automatic speed detection. They also have

automatic detection of a voice or a failed call.
A Modem with a Memory of Its Own
The stand-alone IBM 5842 2,400 bps
Modem offers some additional features. It
can also send and receive data synchronously
at speeds of 2,400 bps or 1,200 bps. You'll
find extensive “Help” menus. A dial direc-
tory for 20 phone numbers. A log-on direc-
tory for five log-on sequences. A built-in
pattern generator for self testing. Diagnostics
implemented from the front panel as well as
from the computer keyboard. And a com-

‘plete array of LED Status Indicators to give

you a quick visual check on what’s happening.

FIRQER BOUVALENCH HUMBER.

000
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EOWEYH 162451
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The IBM Al

Personal Computer G

2,400 bps Modem. ‘ul!mlm“ I ;

Which One Is for You?
The internal IBM Personal
Computer 2,400 bps Modem is de-
signed to occupy a half slot in the
IBM PC, XT, AT and 3270 PC. T

The stand-alone IBM 5842 2,400 Lo
bps Modem is compatible with all models
of IBM Personal Computers. And, in addition
to the features mentioned above and its
internal power supply, the significant
difference is that a stand-alone modem can
be moved from PC to PC more easily than
an internal modem.

If you feel that 2,400 bps is more modem
than you need, we also offer the stand-alone
IBM 5841 1,200 bps Modem, and the internal
IBM Personal Computer 1,200 bps Modem.

For the Authorized IBM PC Dealer nearest
you—or for free literature on the IBM family of
PC Modems—call 1 800 IBM-2468, Ext. 82/EM.
Or you can contact your =
IBM marketing representative. i ==

<
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y today’s standards, early
puter printers were slow-moving
dinosaurs. But then, so were com-
puters.

And you could easily tell a com-
puter printout from typewriter output.

As computers became smaller,
faster, less expensive and more ver-
satile, so did printers.

With the advent of the PC, C.Itoh
and other manufacturers developed
new technologies for low-cost dot
matrix and solid-character daisy wheel
printers.

More recently, additional advances
in speed and flexibility have been
made with the introduction of low-cost
laser technology for non-impact page
printers.

And now, in 1986, C.Itoh
introduces the CIE 3000 Ion
Deposition Printer based on a whole
new technology.

This new non-impact page printer
combines high volume and high
throughput with new lows in purchase
price, maintenance and per-copy costs.

For comparison purposes with
the printer you're using now, a CIE
3000’s recommended volume per
month is as high as 150,000 pages. The

INTRODUCING THE
CIE 3000 ION DEPOSITION
PRINTER

preventive maintenance cycle is approx-
imately every 400,000 pages. The
printing drum life exceeds 1,000,000
pages. And it has a machine life in
excess of 5,000,000 pages.

Tt all because this new printing
technology requires very few moving
parts and incorporates unusually
rugged components, requiring a
minimum of service.

Available in two models, the CIE
3000s print at 30 or 45 pages per
minute. The print resolution of
300 x 300 dots per inch gives clear,
crisp characters in either portrait or
landscape orientation.

Using ordinary, non-treated,
pre-printed or plain letter-size or
legal-size paper, the CIE 3000 very
reliably and quietly fulfills all of your
printing needs.

CIRCLE 10 ON READER CARD

Its overlay forms (incluc
and multiple copy capabilities reduce
the load on your host computer and
further improve throughput for even
greater cost effectiveness.

The new C.Itoh 3000 Ion Deposi-
tion Printers. A lesson in high volume,
high speed, high print resolution and
low costs.

To learn more, just write or call
C.Itoh Electronics Group, Image
Systems Division, 19300 South
Hamilton Ave,, Torrance, CA 90248,
(213) 32% 9100.

Phone toll free 1-800-843-6143.
In California, call 1-800-323-2024.
Telex: 652-451. TWX: 910-343-7446.

lon Deposition Printing is a revolutionary concept
using a simple, inexpensive four-step process.

. An electronic image is generated from the ion
cartridge toward a rotating drum.

Mono-component toner is attracted to the latent
electrostatic image on the drum.

Toned image is transfixed to paper through cold,
high-pressure fusing for a transfer rate of 99.7%.
This high transfer rate is especially
important as high volume, complex
images are generated.

4. Toner traces remaining on drum
after transfixing are aggres-
sively scraped off. Charge
is neutralized and ready to
instantly accept the image for
printing the next page.

-

N

©w
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lon Deposition Printers

© 1986 C.ITOH Electronics, Inc.
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News in Perspective

Crossing the Border
to the Blue Zone

Defection to IBM is now the name of
the game in the banking world.

BY ROBERTJ.
CRUTCHFIELD

Unisys doesn’t need to look
very far to discover what is
happening to its financial cus-
tomers. Right in the newly
merged company’s corporate
backyard, . two
banks—one of them is Michi-
gan National Bank—are in'the
process of switching from
Burroughs to IBM main-
frames.

But the defections don’t
stop there. Banks in the
South, Southeast, and Mid-
west—the heart of the
Unisys customer base—are
either in the process of con-
verting to IBM or are seriously
considering it. Other Unisys
customers in the U.S. as well
as overseas are also ponder-
ing a switch to IBM or are in
the throes of conversion.

Detroit:

~ Uccel Corp., a Dallas-
based systems and banking
software company, estimates
that upwards of 130 financial
institutions currently using
non-IBM computers will con-
vert to IBM during the course
of this year.

~“I have several banks
calling me on a weekly basis
to'monitor the progress of the
conversion at Carteret Sav-
ings Bank,” says John
DeCruccio, a senior consul-
tant at John Diebold & Asso-
ciates, a New York consulting
firm that is assisting the Mor-
ristown, N.J., savings bank

‘with its conversion from Bur-

roughs to IBM. “Some of
these banks have already
made the decision to switch to
IBM while others are still con-
sidering the move.”

In a recent survey,
DATAMATION was able to

identify 15 financial institu-
tions involved in converting
to IBM hardware or adding IBM
mainframes to Burroughs,
Sperry, or NCR equipment.
Many of these banks made
their decision to convert to or
add 1BM equipment before the
merger of Burroughs and
Sperry. In addition to the Car-
teret Savings Bank, the insti-
tutions include the Bowery
Savings Bank (New York),
the Bank of Virginia (Rich-
mond, Va.), the Long Island
Savings Bank (Queens, N.Y.),
Huntington Bank (Columbus,
Ohio), Georgia Federal (At-
lanta), First Commercial
Bank (Little Rock, Ark.),
American Bank & Trust (Ba-

“IHAVE SEV-

ERAL BANKS

. CALLING ME

ON A WEEKLY
BASIS.”

ton Rouge, La.), and Midland
Bank (Sheffield, U.K.).

Bank - deregulation,
mergers, the availability of
third-party software, choice
of new or used equipment,
the demand for more MIPS,
and cost-effectiveness are
some of the reasons financial
institutions are switching to
IBM hardware, according to
MIS executives queried by

' DATAMATION. -

The Unisys View

Unisys officials, mean-
while, have a different view of
this seeming trend. Mark Ro-
berson, program general
manager for financial sys-
tems, says that he knows'of at
least 12 instances—including
Seattle’s Mariner Bank,
Westamerica Bank, located in
San Rafael, Calif., and First
Source of South Bend, Ind.—
where it’s the other way
around—customers switch-
ing to Burroughs equipment.
“We are continuing to grow
our user base and to protect
it. We don’t see that since the
merger there’s been a mass
exodus of users. You're ask-
ing us to address the hemor-
rhaging of our user base and
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we don’t think there is a
hemorrhaging.”

‘ According to Rodney D.
Hardin, senior vice president
of central services for West-
america Bank, the financial in-
stitutionreplacedits IBM 1419
check processing equipment
with a similar system from
Unisys. ‘“We chose the Bur-
roughs 3955 because it is the
best check processing sys-
tem on the market,” he says.
But the California bank still
runs the rest of its applica-
tions on an IBM 4341.

Software Reason for Moves

Of all the reasons given
for conversion, application
software appears to be among
the most prevalent.

“The availability of third-
party software was the prime
reason we moved from Bur-
roughs to IBM,” says Doyle
Cannady, senior vice presi-
dent of MIS for Little Rock’s
First Commerical Bank.

“Software is the driving
force in this industry and its
costs are dropping while peo-
ple costs are going up,” he
adds.

According to MIS execu-
tives at these financial institu-
tions, third-party software
that runs in the IBM environ-
ment is also appealing be-
cause of the diversity and
large selection. Consultant
DeCruccio explains, “We

able today that is suitable for
Carteret’s [strategic direc-
tion] and found that there was
a lot more software for IBM
mainframes than for Bur-
roughs. The decision was
user-driven. The applications
users demanded were avail-
able from software that ran on
IBM equipment.”

Carteret has two Bur-
roughs 4955s. According to
DeCruccio, the software was
more than 10 years old. To
upgrade the system would

and the bank still wouldn’t
have had what it could get
from off-the-shelf software

looked at the software avail- |

have been cost-prohibitive— |

News in Perspective

available today.

Unisys contends that
even though there are more
third-party software pack-
ages offered for IBM equip-

ment, its own Global Financial -

System and third-party soft-
ware from McDonnell Doug-
las (St. Louis), Florida Soft-
ware Systems (Orlando,
Fla.), and others are as good
as, if not better than, what is
available for IBM equipment.
Nevertheless, Florida Soft-
ware is said to be discontinu-
ing its support of its banking
applications for Burroughs
computers in 1989. Neither
Unisys nor Florida Software
responded by press time to
requests for comment.

Users, meanwhile, also
challenge the Unisys soft-
ware claims.

“That [the availability of
software] may have been true
before deregulation, but not
today,” says a southern sav-
ings and loan MIS executive
who requested anonymity.
“Burroughs stays in the main-
stream [of core banking appli-
cations] and doesn’t get into
areas like discount brokerage
or insurance. We may be a
bank today, but tomorrow we

“WEDON'T
THINK THERE
IS HEMOR-
RHAGING."

might also be an insurance
company—that’s why we
have to go with IBM.” This
bank recently replaced its
Burroughs 4748 and 4900
with a used IBM 4341 and
3380.

“Burroughs and NCR are
both offering new software
packages,” adds James H. Jar-
rell, a senior vice president at
Georgia Federal Bank. “We

Movers are becoming a more com-
mon sight as bank data centers
make tough choices.

don’t want to be an early user
of anybody’s software. If they
[Unisys and NCR] would have
come out with new software
two or three years ago, they
wouldn't be losing their cus-
tomer base today,”’ Jarrell
adds.

Georgia Federal will re-
place its NCR 8635 and 8645
mainframes with an IBM 3091
by the end of the year. Jarrell
says the NCR mainframes
were running out of steam
and he needed more MIPS.

Despite the complaints
of some Unisys customers,
not all users are unhappy with
the company. Phillip Mason,
vice president of computer
operations at the Bank of Vir-
ginia, is pleased with the per-
formance of his Burroughs
equipment, which includes an
A 15 mainframe. “You have to
realize that 19 years ago we
were initially an IBM shop and
switched to Burroughs,” Ma-
son says. “We have devel-
oped a sophisticated central
information system that links
all applications under one ad-
dress.”

But even though Mason
is pleased with the Burroughs
hardware, the bank recently
acquired an IBM 3081. Mason
says that at least for now, his
bank will run a dual dp shop
and operate both systems.
Like many financial institu-
tions, the Bank of Virginia
joined the list of mergers
when it recently joined with
Union Trust in Baltimore.

Union Trust was an IBM shop
and its data centers will be
consolidated in Richmond,
Va. In April, the merged insti-
tution will be called Signet
Bank.

“We don’t apologize for
having Burroughs equipment;
not many organizations have
a central information system
as sophisticated as ours,” Ma-
son states, adding “but we
will keep an open mind.”

Much of the justification
for the Burroughs-Sperry
merger was synergy. Accord-
ing to Dick Hairshine, a vice
president for Unisys’ financial

'line of business, both financial

user bases complemented
each other. Burroughs has ap-
proximately 3,000 installa-
tions in the U.S., while Sperry
has about 500, with the major-
ity outside the U.S. IBM has
11,000 sites in the U.S., ac-
cording toindustry estimates.

“There has been a lot of
pressure for us to convert to
IBM, but we are going to stick
with our five-year plan and re-
main with Sperry,” says Allen
Gilbert, assistant operations
manager for the Bank of Cana-
da, Ottawa, Ont. Canada’s
central bank uses its 1100/72
for econometrics, but uses an
IBM mainframe for other
banking applications.

One bright spot for
Unisys and NCR is that while
the banks are converting to
IBM mainframes, they say
they will continue to use non-
IBM equipment for tasks like
branch banking, check clear-
ing, ATMs, and special sys-
tems for applications like
econometrics.

So, while Unisys has tar-
geted the banking industry as
a strategic vertical market
niche, will it become merely a
niche player within the niche
market? Or will the combined
company make a difference
and give IBM a run for its mon-
ey in the banking market? H

Assistant news editor Karen
Gullo assisted in the prepara-
tion of this story.
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MERGERS |
Are Three Heads

Better than One?

“Niche marketing” is the battle cry
of the new computer unit formed by
Honeywell, Bull, and NEC.

BY SUSAN KERR

For Honeywell mainframe us-
ers, there’s no question as to
who’s gaining the most from
that company’s sale of much
of its computer business to
Compagnie des Machines
Bull of Paris and Nippon Elec-
tric Corp. (NEC) of Tokyo.

No, it’s not the users.
Nor is it Honeywell, which
sold out for less money than
many thought it could and
should have gotten. Instead,
some users quip, the grand
prize winner is that old favor-
ite, the Berlitz School of
Languages.

“From what I've heard, a
lot of Honeywell employees
are taking quickie courses in
French,” says one user, who
requested anonymity.

The common opinion of
Honeywell followers and us-
ers is that it’ll take more than
proficiency in French to make
this deal successful. Despite
Honeywell officials’ claims of
“business as usual,” Honey-
well Information Systems
(H1S) is going where no com-
puter company has gone be-
fore. Its customers, employ-
ees, manufacturing facilities,
and R&D labs are being swal-
lowed up by the first comput-
er entity owned jointly by
U.S., European, and Japanese
partners.

It may be the first with
ownership that stretches east
and west, but it’s certainly not
the first time a grand alliance
has been formed to defend
that increasingly rare turf
known as the mainframe com-
puter market. Unisys, to
name the most recent exam-
ple, has driven its flag into

what it hopes is the high
ground of the power of two.
Unlike the Sperry-Burroughs
conglomerate, Honeywell ex-
ecutives are not yet portray-
ing themselves as potential
1BM killers. Instead, the first
order of business appears to
be putting a stop to an eroding
market share.

Honeywell, says Stan
Lauck, president of the Hon-
eywell Large System Users
Association, “can’t compete
head-on with IBM as a main-
frame vendor. They’ve stated
they must coexist with IBM.”

Lauck points out that HIS
has been moving into niche
markets. One is manufactur-
ing, its parent company’s
strength. Others are local and
county government and
health care industries.

A Minicomputer Focus

HIS executive vice presi-
dent Jerome Meyer, in a re-
cent interview with DATAMA-
TION, gives indications that
that may be Honeywell’s
strategy. Much of the growth
HIS is looking for won’t come
from Honeywell’s traditional
battleground: mainframes
competing with IBM. Instead,
HIS is counting on its recently
announced DPS 6 medium-
range minicomputers. “The
mainframe market is growing
at the 5% to 6% range,” com-
ments Meyer, “but all sorts of
markets are spawning [else-
where]. We are looking at our
DPS 6 line as the product that
takes us info new markets.”

All three companies in-
volved in this latest alliance
have been longtime asso-
ciates—NEC supplies Honey-
well's top-of-the-line DPS 90,

Honeywell owns more than
2% of Bull, Bull buys part of
its DPS 7 computer technology
from NEC, and so on—but
joint ownership of a lagging
computer company could be a
unique challenge.

Meyer, while excited
and optimistic about the new,
as-yet-unnamed company of
which he will be top manager,
admits that “Clearly, NEC is a
separate company and Bull is
a separate company and they
will have separate strategies.
Honeywell, too, has its own
strategies.”

Funneling three parent
companies’ wishes, skills, and
cultures into one company,
therefore, is sure to be a chal-
lenge, but users say there
really were few alternatives.

“It can’t get any worse”’
than it was, says Kenneth
Bodger, vice president of sys-
tems at McDonnell Douglas
Corp., Torrance, Calif.
“Honeywell hasn’t had their
heart in the computer busi-
ness for the last four to five
years and that was real obvi-
ous to the user. [Now] we’ll
have a commitment to doing a
good job for the customer
base that they’ll want to
protect.

BURROUGHS
125%

“It will be interesting to
see the remnants of the
BUNCH and see how IBM takes
advantage of it. And I'm sure
they will. Users either want
the security of the IBM name
or [in some cases] some will
feel foreign ownership is an
issue.”

As Bodger indicates, re-
moving itself from day-to-day
involvement with the slug-
gish computer industry has
been a Honeywell goal. For
the first nine months of 1986,
HIS profits fell 39% from the
same period a year earlier. By
watering down its HIS inter-
est, Honeywell is free to con-
centrate on its multibillion-
dollar controls and aerospace
concerns. To drive that point
home, Honeywell recently
purchased Sperry’s aero-
space unit for $1.03 billion.

Honeywell was so anx-
ious to sell that for 57.5% (a
42.5% stake going to Bull and
15% to NEC) of HIS, it will gain
only roughly $175 million in
cash. Given HIS’s 1985 reve-
nues of $1.85 billion, the price
Honeywell set “is a crime,”
says Kidder, Peabody & Co.
Inc. assistant vice president
Bahar Gidwani. Honeywell
said late last month that as a
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result of taking a loss on the
sale of a majority interest in
Honeywell Information Sys-
tems to Bull and NEC, it would
take after-tax charges against
fourth quarter earnings of
| about $575 million, resulting
in a 1986 loss of about $380
million.

| AFair Price?

Honeywell officials will
say only that they think they
got a fair price. Others claim
NEC and Bull had slicker in-
vestment bankers, and that
Honeywell, which so obvious-
ly wanted out of a languishing
computer operation, was in
no position to push up the
price. Additionally, Francis
Lorentz, Bull managing direc-
tor, told DATAMATION in Paris
that there-was another poten-
tial buyer, which he refused to
name.

“This operation was ad-
vantageous to both Bull and
Honeywell [but we all were]
in danger of losing out if the
deal did not go through amica-
bly,” says Lorentz.

It’s easier to see NEC's
and Bull's interest in the ven-
ture. Neither wanted Honey-
well in potentially unfriendly
hands. By virtue of the pact,
Bull and NEC each gains a
ready-made U.S. distribution
arm as well as easy access to
Honeywell’s blue-chip cus-
tomer base of 10,000.

The three are in the pro-
cess of sifting through prod-
uct offerings and plans for
possible overlaps. There are
sure-to be some, given their
common computer platform
built around the GCOS operat-
ing system.

A first possibility is that
instead of each offering its
own terminals, the new com-
pany will settle on one univer-
sal version, says Meyer. An-
other calls for NEC and Honey-
well to settle on one personal
computer offering for the
U.S. Honeywell wants to of-
fer NEC-designed compilers.
There are many other such
potentials for savings.

News in Perspective

JEROME MEYER: Looking at
niche markets.

Although the ties clearly
are there, easy answers
aren’t. For now, HIS manage-
ment will run the show, but
Bull will have most of the say.
A new nine-member board of
directors will be set up, with
Bull naming five directors,
Honeywell three, and NEC
one. Bull can, and probably
will, pick up another 22.6% of
HIS from Honeywell in 1988,
say Honeywell insiders.

Bull control makes some
nervous and Bull is sensitive
to those concerns. “We will
maintain the continuity of the
existing management,” says
Lorentz. “There won’t be
many Frenchmen appointed
to the company. Those that
are sent over will be put there
to strengthen relations. The
firm must remain American.”

Improvements Needed

One area that all Honey-
well users say can stand im-
provement is new products.
Although-Honeywell over
time has looked to remarket-
ing products from Bull and
NEC as a way to keep up-to-
date, delays in enhancements
is a loudly voiced criticism.
For example, one user cites
the seeming slowness in pro-
viding certain virtual memory
capabilities—in particular,
compilers for the GCOS 8 oper-
ating system. Another is that
the new version of the DPS 8
system, first introduced a de-

cade ago, is not expected to
be unveiled until the latter
part of 1987.

“Obviously the gain for
the three of them is a collec-
tively broader marketplace,”
says Bob Hench, vice presi-
dent and general manager of
information processing tech-
nology at General Electric In-
formation Services Co., Rock-
ville, Md., one of Honeywell’s
biggest customers. “The gain
for us is that the stronger and
healthier your vendor is, the
better off you are. I'm also
looking for a greater influx of
new products.”

Primarily, most users
look to NEC to provide real
technological leadership. Al-
though not a concern of
Hench’s, others say their ini-
tial optimism for the deal was
somewhat tempered by NEC's
smaller than anticipated
involvement.

A number of users con-
tacted by DATAMATION say
that when Honeywell first dis-
cussed the possibility of the
three-way deal last fall, NEC
was portrayed as becoming
an equal partner.

“I guess I was hoping for
a little stronger NEC participa-
tion,” says Daniel Robert, se-
nior vice president of infor-
mation services, Coleco In-
dustries, Hartford, Conn.
“The only thing I can read
into it is that it’s all NEC had to
put in to get what they
wanted.”

Although Honeywell of-
ficials say NEC did discuss a
variety of equity positions, it
is not known whether the Jap-
anese giant planned all along
to take no more than a 15% in-
terest. The officials stress
that NEC and Honeywell will
continue work on a new high-
end mainframe, a follow-on to
the DPS 90, to be unveiled in
the next few years. One of
NEC’s top goals in investing
anything was making sure
nothing interrupted that de-
velopment or marketing of
the current DPS 90.

Product development

may be the easiest task for the
new company. Marketing is-
sues are a different matter.

The new consortium’s
first job is expected to be
holding onto current custom-
ers and then attracting new
buyers. Joe Alexander,
Honeywell director of soft-
ware product marketing,
points out that NEC’s empha-
sis has been on the engineer-
ing and scientific communi-
ties, whereas Honeywell has
concentrated on commercial
applications. HIS probably will
follow NEC’s lead and target
more scientific users in the fu-
ture, he says.

Applications Needed

A big task will be press-
ing for more third-party de-
velopment, without which HIS
is doomed. Even users associ-
ation president Lauck com-
ments that “One serious defi-
ciency Honeywell had was ap-
plication software. It will be
an uphill battle. It's amatter of
ensuring third-party vendors
that the marketplace will be

“ITCAN'T

GET ANY

WORSE"*
THAN IT WAS.

there. The R&D dollars the
three companies can put to-
gether may be a big help.”
But some current cus-
tomers might not hold on.
“I’ve not found Honeywell
very reliable in what they
say,” charges Bobbi Ozier,
chief of computer systems
management divisions at the
Army’s Military Traffic Man-
agement Command, Oakland,
Calif. “Releases, in particular
of operating systems, take a
long time.” Her base is oper-
ating under a contract with
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INGRES

SEMINAR

Is the data you need distributed across
multiple computers?

With INGRES, you get a truly distributed database.
INGRES works across multiple operating environments
from mainframes to minis to PCs.

And with INGRES you can build applications and
share data that span multiple computers just as easﬂy as
if all the data were located on one machine.

Users don't have to worry about where the data is
located, how to get it or what type of hardware and oper-
ating system are used. Your entire company uses one
powerful DBMS with consistent reliable results. ‘

Do you need greater productivity in
developing applications?

Only INGRES gives you a comprehensive application
development environment. With a 4GL that includes SQL,
a Visual-Forms-Editor and interfaces to traditional
programming languages. This will increase your organi-
zation’s productivity by leaps and bounds.

Your end-user will find INGRES easy to use too.
Whether they want to create forms, queries, reports or
graphs. And using INGRES/PC LINK, end-users can
download host INGRES data for use with products like
Lotus 1-2-3 and dBASE.

Is performance important in your
SQL applications?

The heart of INGRES is a high-performance SQL
relational database management system.

INGRES is uncommonly fast. INGRES provides
special support for transaction processing and complex
queries. And INGRES is compatible with DB2.

Ifyou answered “YES” to any of these questions,
register for a FREE INGRES Semmar by calling
(800) 4-INGRES.

Alameda, California 94501

AL Huntsville ........ Janl1s NC Charlotte ......... Mar10
AZ Phoenix.......... May 27 Research
Tueson........... May 14 TrianglePk........ Feb3
CA Irvine ........... Mar3 NE Omaha........... Jan 22
LosAngeles ....... Jan 29 NJ Iselin............ Mar4
................ Apr22 Princeton......... Jan27
Sacramento ....... Janl3  NY Albany........... Feb18
................ May13 Rochester......... Jan28
SanDiego......... Marl0 OR Portland.......... Apr28
SanFrancisco .. .. .. Junl8 PA Pittsburgh ........ Mar19
................ Jun24 RI Providence........ Marll
Sandose.......... Febl8 SC Columbia......... May 26
................ Apr29 TN Memphis ......... Apri4
CO Denver........... May 14 TX Austin........... Apr8
CT Hartford.......... Apr7 Dallas ........... Mar12
NewHaven........ Feb 25 Houston.......... Mar 26
Stamford ......... Jan6 UT SaltLakeCity . .. ... Febl10
FL Melbourne . ....... Mar 24 WA Bellevue.......... Jan27
Tampa ........... Jan6 Seattle........... May6
GA Atlanta .......... Jan20  WI Milwaukee ........ Jan8
IL Chicago .......... Feb12
IN Indianapolis..... .. Feb24 Canadian Seminars:
LA NewOrleans....... Jun10 BC Vancouver ........ Feb12
MA Boston........... Febll ON Edmonton ........ Mar19
Burlington ........ Janl4 London .......... Mar18
................ May 28 Ottawa........... Janl4
Cambridge ........ Apr22 Toronto .......... Feb4
Newton .......... Mar26 ...l May 6
MI Detroit........... Marl7 NS Halifax........... Mar5b
MN Minneapolis . ...... Febb QB Montreal ......... Feb19
MO KansasCity ....... Mar4 Quebec .......... Mar 24
St.Louis.......... Feb18
© 1987 Relational Technology.
INGRES, INGRES/PC LINK and Visual-Forms-Editor are trad ks of Relational Technology.
Lotus 1-2-3isa trad k of Lotus Devell Corporation.

dBASE is a trademark of Ashton-Tate Corporation.
DB2 is a registered trademark of International Business Machines Corporation.

Canadian Seminars,
(415) 748-3444.
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At Telex, we're confidently laying our 327
reputation on a new line. This time with a full line of
System 36/38 products. Selections range from low-cost,
plug-compatible displays and printers to high perform-
ance Intelligent Workstations with 5250 emulation.

The Telex tradition for compatibility and reliability,
backed by exceptional worldwide service and support,
is making us the #1 alternative in S/3X.

For more information, call Telex. USA: 1-800-331-2623,
Ext. 3284 (Oklahoma, 1-918-628-3284). INTER-
NATIONAL: 1-617-769-8000. CANADA: 1-800-268-3233.
EUROPE: 41-38-22-6101.

Now You Have
AReliable Choice

TELEX

TELEX COMPUTER PRODUCTS, INC.
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Honeywell that concludes in
1992. Pressed as to whether
she’d choose Honeywell
again, Ozier says, “I personal-
ly wouldn’t.”

Honeywell may face
competition within its own
ranks. Honeywell is expected
to be the largest customer for
the new company, buying sys-
tems for internal data pro-
cessing, reselling systems to
the federal government (Hon-
eywell’s $250 million Federal
Systems Division was left out
of the deal due to concerns
about foreign ownership), as
well as bundling Honeywell
computers with Honeywell
control and industrial automa-
tion systems. As to the latter
two, Meyer denies specula-
tion that other Honeywell di-
visions will stop buying
Honeywell gear once the deal
goes through.

“There is documented
commitment” that Honeywell
will continue buying systems
from the spun-out group, says
Meyer. Yet, third-party devel-
opers say they are receiving
cautious inquiries from other
Honeywell divisions to the
possibility of using external
equipment. Roger Schell,
president of Gemini Comput-
ers Inc., Carmel, Calif,, is one
of them. Gemini supplies In-
tel Corp. microprocessor-
based systems to users with
high-security requirements.
Honeywell’s Federal Sys-
tems Division is now “a po-
tential customer. A year ago
they weren’t,” says Schell.

Yet, Honeywell may
have gained more than it lost.
“To me,” says Kimball
Brown, a Dataquest Inc. in-
dustry analyst, “the three
most ‘feared’ competitors of
IBM are DEC, Tandem, and
NEC. Though I don’t think
IBM’s scared of anybody,
these three present the
chance of being problems. It
should be interesting.” |

Correspondent James Ether-
1dge in Paris assisted in the re-
porting of this article.

News in Perspective

uking the Cue
from Big Blue

Independent software companies are
picking up the beat of IBM’s new
software pricing policies.

BY JEFFMOAD

Users trying to determine ex-
actly how 1BM’s, October in-
troduction of graduated pric-
ing for mainframe software
will affect their future soft-
ware costs may want to wait a
bit before totaling up all the
pluses and minuses. If the sig-
nals coming from the indus-
try’s third-party software
suppliers are any indication,
MIS managers are going to
have a lot more graduated
pricing to factor into the equa-
tion later this year.

Most mainframe third-
party systems software sup-
pliers are planning to follow
IBM’s lead in switching from a
policy of standard, one-time
charges per product on VM
and DOS/VSE systems soft-
ware to one based on the pow-
er of a user’s hardware, with

users of larger systems pay-
ing significantly more than
those running entry-level ma-
chines. That means by the
third quarter of next year,
when IBM starts shipping its
new midrange 9370 systemin
volume, the majority of IBM
VM and DOS users—those
with 3083 systems and be-
low—will enjoy lower one-
time charges on systems soft-
ware from third parties as
well as from IBM. It also
means users of large IBM
3081, 3084, and 3090 systems
running VM and DOS will face
higher one-time price tags on
all systems software as third-
party companies copy IBM in
raising charges to high-end
users to compensate for price
cuts at the low end.

And it looks as if VM and
DOS systems software pricing
isn’t all that will change. Most

third-party software vendors
contacted recently by DATA-
MATION expect graduated
pricing to become the norm
for applications programs as
well as systems software.
Moreover, all indications are
that graduated pricing even-
tually will make its way into
the MVS/XA and MVS/SP oper-
ating system environments.

First to react will be sys-
tems software third-party
vendors with products run-
ning under VM and DOS/VSE.
Companies such as VM Soft-
ware, Reston, Va., and Com-
puter Associates, Garden
City, N.Y,, are actively plan-
ning to adopt pricing policies
based on cpu size. “We have
already decided we’re going
to participate in the 9370 mar-
ket, so we pretty much have
to go to some kind of value-
pricing structure to com-
pete,” says VM Software mar-
keting vice president Ronald
Kral. “It’s one thing to sell a
$50,000 piece of software to
someone running a $7 million
3090, but someone running a
$300,000 9370 is going to say,
‘Wait a minute.” We have to
consider lowering the price if
we want to sell to him, which
we do.”

Cuts at the Low End

Likewise, Computer As-
sociates “probably will do
something to come up with
value pricing based on system
size,” says ceo Charles B.
Wang. “We have to do some-
thing if we don’t want to end
up out of line with hardware
prices at the low end.” Both
Kral and Wang say their com-
panies are likely to have grad-
uated pricing in place by IBM’s
9370 shipping date.

Also drawing up graduat-
ed pricing plans are third-par-
ty vendors Sterling Software
Inc., Dallas; Pansophic Sys-
tems Inc., Oak Brook, Ill.; and
Cincom Systems, Cincinnati.
Eventually, says analyst Scott
Smith of Donaldson, Lufkin &
Jenrette Securities Corp.,
“They all [third-party soft-
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Peaceful coexistence requires diplomacy. Diplomacy and open communication.
Between systems. Between end-users and mainframe databases. Between MIS/DP
and individual departments. Between individual end-users.

We can make it happen. With communication capabilities such as ASYNC, BSC,
SNA, and HASP. And with OfficeL.AN, a high-speed link that crosses technology
boundaries and provides easy access to data throughout the network. OfficeLAN
also allows users to share system resources, such as printers, disks, and communi-
cation facilities.

Our PC connectivity tools let your PCs extract information from the departmental
database, access large disk storage, and act as remote file servers.

With our fourth-generation languages, PC users can easily develop their own
programs. Yet these same languages provide enough programming flexibility to meet
complex MIS/DP requirements.

Our VISION software lets you dlstrlbute information throughout the entire
network from corporate headquarters
to branch offices. And it integrates
perfectly with our comprehensive
office services package.

Think of us not just as computer
manufacturers but as experts in dip-
lomatic communications. The Peace-
maker in the Computer Wars. Write to
us at 10700 N. DeAnza Blvd., M/S
42-20A, Cupertino, CA 95014. Or call
800-262-4488, ext. 745 (in California,
800-252-4488, ext. 45).

MOTOROLA

Computer Systems

OfficeLAN is a trademark and VISION is a registered trademark of Motorola
Computer Systers, Inc., a subsidiary of Motorola Inc.
Motorolaand the Motorola logo are registered trademarks of Motorola Inc.
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ware companies] are going to
go to graduated pricing. It al-
lows them to compete at the
low end, and it’s also a way of
increasing revenue. It is a
mistake to look at graduated
pricing as a price cut. Overall,
it'sapriceincrease.”

While the third-party
vendors prefer to focus atten-
tion on their plans to cut low-
end software charges, most
acknowledge that price in-
creases for products running
on large systems will be part
of the package. “We haven’t
zeroed in on a decision yet,
but we’ll probably go with
graduated pricing, and that
will mean some price in-
creases,”’ says Pansophic
president William Nelson IV.
“In fact, under graduated
pricing, IBM and the rest of us
will probably end up getting
more revenue out of the spec-
trum of prices, while at the
same time we can be competi-
tive at the low end. It gives us
a chance to have our cake and
eatittoo.”

Exactly how individual
users are affected by graduat-
ed pricing depends, of course,
on software mix, cpu size, and
discounts. Comparing the
new IBM plan, which covers
122 program products, to the
previous prices for the same
products, 3081, 3084, and
3090 users choosing the one-
time charge option, for exam-
ple, will pay 125% more than
they used to for CICS/DOS.
They will pay 116% more for
ACF/VTAM V2, At the same
time, low-end 9370, 4321,
4331, 4341, and 4361 users
pay 44% less than they used
to for CICS/DOS and 46% less
for ACF/vTAM. While all sys-
tems software prices dropped
for low-end users, some
prices for programs running
on the large machines were
unchanged. Others increased
by over 200%.

Some current IBM main-
frame users are just begin-
ning to realize that graduated
pricing may mean increased
prices for them. “We had

News in Perspective

been hoping we would get a
price break, but most of our
systems fall in the high-end
group defined by IBM, so I
guess that won’t happen,”
says Mike Mitchell, MIS direc-
tor for San Francisco-based
Levi Strauss Co. “We do have
some small DOS shops, so
we're hoping the overall in-
crease won't be too great,” he
adds.

Applications May Be Next

But the increases may be
just beginning if, as some
market participants expect,
graduated pricing is extended
by third parties to include ap-
plications and if, as IBM is hint-
ing, the MVS environment also
changes over to graduated
pricing. Pansophic’s Nelson
says the same logic behind
graduated pricing for systems
software also applies to appli-
cations. “The trend will be for
all software to be priced on a
value basis. We’re looking for
ways to make all software fit
the customers’ needs. To the
extent a product can benefit a
customer, whether it’s sys-
tems software or applica-
tions, we'd like to be able to
sell it to him.” So, companies
like Pansophic are likely to try
toraise prices for applications
running on high-end systems.

Cincom Systems is also
planning to go to graduated

WILLIAM NELSON IV, president,
Pansophic.

CHARLES B. WANG, ceo, Computer
Associates.

pricing for applications as
well as systems software. “If
it makes sense for systems
software, it makes sense for
applications,” says Cincom
president Dennis Yablonsky,
who also acknowledges that
this will mean higher prices
for users of larger systems
and more revenue for the
software vendors.

Cincom currently charg-
es for its Mantis application
development software on the
basis of the number of termi-
nals attached to the system.
Cincom may create a graduat-
ed pricing schedule based on
both system size and number
of terminals. “Our goal is to
come up with as many ways
as we can to define functional-
ity and price accordingly,”
says Yablonsky.

Most users seem willing
to accept IBM’s introduction
of graduated pricing as logical
or else they are resigned to
the idea because they have no
alternative. “There’s not
much we can do about it.
We're stuck because IBM has
alock on the market for those
systems software products it
sells,” says Paul Barnes, MIS
manager for Portland-based
Oregon Blue Cross.

It’s not clear, however,
that third-party suppliers will
have the same kind of clout
getting their users to accept

graduated prices. It may be
especially tricky getting large
users to accept higher prices
for applications at a time
when competition has been
driving some prices lower.
“We've got to be careful not
to offend our high-end users,”
says VM Software’s Kral. vM,
like some other software ven-
dors, already has some limit-
ed experience with tiered
pricing. Kral says VM is con-
sidering several options, in-
cluding marketing lower-
function -versions of current
products at a lower price to
low-end users.

Many observers predict
that eventually, with IBM’s
continued backing, graduated
pricing will become standard
practice industrywide. “It
may be a little more difficult at
first for third parties to sell it
to their users, but that will
change,” says industry con-
sultant Bob Djurdjevic, presi-
dent of Annex Research,
Phoenix. “The idea of charg-
ing for operating systems is
only 10 years old, but it is now
accepted as a standard way of
doing business, and graduat-
ed pricing will be too.

“Software and services
accounted for 20.9% of IBM’s
revenue and 19.5% of its
gross margin in 1984. Helped
by graduated pricing, they
will account for 41% of IBM’s
revenue and over 45% of its
gross margin by 1990,” pre-
dicts Djurdjevic.

IBM Eyeing MVS

The view of graduated
pricing as, in large part, arev-
enue-generating tool seems
to be supported by the fact
that, although the 9370 does
not now support the MVS/XA
operating system, IBM is eval-
uating the addition of XA pro-
gram products to the graduat-
ed pricing program. An IBM
spokeswoman, in a prepared
response to a DATAMATION
query, says, “We are looking
at the requirement for and ap-
propriateness of graduated
charges and volume dis-
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Your IBM
mainframe could

Until now,
Ty host computers
couldn’t “speak” to
any and all printers,
in different locations,
without individual hardware
or software enhancements.
As a result, your IBM mainframe
%= may have been cut off from the
widest range
of supenor printing applications
(read: Xerox Electronic Printing
Systems) in the marketplace today.
That’s why Xerox, as part of a
long-range strategy of intercon-
nect1v1ty, has just introduced a
remarkable

system Xerox Printer Access
Facility. It enables IBM host computers using

MVS/370 and MVS/XA operating systems to “speak”
| ‘ to Xerox printers—from the high-speed Xerox 9790
to the tabletop Xerox 4045 Laser CP-in any location.

“Think of what
I might have said
had I spoken Xerox.

< growing variety of Interpress

say alot more
if it spoke Xerox

Thats not all.
In addition to
allowing IBM’s
Advanced Function
Printing applications to
take full advantage of the entlre range of Xerox
printers, XPAF also: (1) Allows your host com-
puter to use Interpress, an industry standard page
description language, to output the

printing systems, and :

(2) enables users of the Xerox S

9700 family printers SRt

to redirect their g
output to any Xerox

‘ give your IBM mainframe
access to the most advanced printing
systems available today, whether across the room,
across the hall, or across the country.

Xerox brings out the genius in you.

For more information on XPAE Xerox Printer Access N
| Facility, send the coupon below to:
Xerox Corporation, PO. Box 24, Rochester, NY 14692,

NAME

TITLE

COMPANY

ADDRESS

CITY STATE zIp
If you can’t wait, call:
1-800-TEAM-XRX, ext. 160B

(1-800-832-6979, ext. 160B)

XEROX®, INTERPRESS, XPAF and the number names are trademarks of XEROX CORPORATION.
IBM® isa trademark of INTERNATIONAL BUSINESS MACHINES CORPORATION.
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counts for other IBM licensed
programs including MVS/XA
and VM/XA-SF.” The spokes-
woman adds that IBM current-
ly is making no commitment
to the announcement of grad-
uating pricing for those oper-
ating systems.

The possibility that grad-
uated pricing eventually will
move into the MVS environ-
ment has even those third-
party vendors unaffected by
IBM’s October pricing an-
nouncement making plans.
One such company is Los
Gatos, Calif.-based applica-
tion-tool maker XA Systems
Corp. “We’ve decided not to
go with graduated pricing
now because it currently per-
tains only to VM and DOS,”’
says Marc R. Fey, the compa-
ny’s president. “But if and
when it moves to MVS, we’ll
have to respond.”

Another potential prob-
lem for third-party vendors
attempting to follow IBM’s
new graduated pricing prac-
tices will be verifying that a
user has the hardware he says
he does. None of the third-
party vendors have the same
access to user information
that IBM does, and some wor-
ry that administering graduat-
ed pricing may open up a can
of worms on a par with anoth-
er common industry night-
mare, site licensing. “Moni-
toring this is going to be
tricky,” admits Pansophic’s
Nelson.

Meanwhile, some users
are asking themselves just
who is trying to take advan-
tage. Says Bob Sandler, direc-
tor of technical services for
the Grand Union supermar-
ket chain in Paramus, N.]J.,
“To me this whole thing
raises a question of fairness.
It looks as if IBM and all the
software companies are get-

pricing products based on re-
covering the cost of their de-
velopment and production.
That’s being replaced by
‘whatever the market will
bear.”” |

ting away from the idea of .

News in Perspective
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Yachts of Luck

Two teams hope supercomputer
power can help win back the title
Americans had held for 132 years.

BY KAREN GULLO

If an American yacht com-
petes in the finals of the 1987
America’s Cup races in Perth,
Australia, at the end of this
month, the crew will be taking
along not only naval experi-
ence, craftsmanship, hope,
and 65,000 pounds of alumi-
num boat in the attempt to re-
capture the cup from the Aus-
tralians. They also will be tak-
ing the power and perfor-
mance of a Cray X-MP/48
supercomputer.

The design and struc-
ture of both American entries,
Stars and Stripes and US4,
were simulated and tested on
a Cray at the company’s Men-
dota Heights, Minn., facility.
At press time, the two boats
were in a field of four, includ-
ing French and New Zealand
entries, vying for the chance
to compete against Australia
in the America’s Cup final
round.

Developed in Secret

By using computer tech-
nology to help design the
boats, the Americans hoped
to learn what pushed the 1983
America’s Cup winner, the
Australia II, a wing-keeled
vessel developed in secrecy,
over the finish line 41 seconds
in front of the American con-
tender, Liberty.

With diagrams and per-
formance characteristics of
Australia ITin hand, a team of
naval architects, 12-meter de-
sign specialists, aerodynam-
ics and hydrodynamics spe-
cialists, and computer scien-
tists three years ago began a
meticulous process of testing
and analyzing hundreds of dif-
ferent hull and keel config-
urations.

The team also analyzed

five critical variables that
comprise the physical state of
a boat traveling over water:
save drag, side force, lift-in-
duced drag, viscous drag, and
flow separation.

Design team members
for the Sail America Founda-
tion syndicate, San Diego,
which sponsored Stars and
Stripes, included Charles
Boppe, technical specialist in
aerodynamics at Grumman
Aerospace; Louis Gratzer, at
Boeing; and Niles Salvesen,
manager of marine hydrody-
namics at Science Applica-
tions International Corp., San
Diego. Chief scientist for US4,
sponsored by the St. Francis
Golden Gate Challenge syndi-
cate in San Francisco, was
Heiner Meldner, a researcher
in the defense sciences de-
partment at Lawrence Liver-
more Laboratories, Liver-
more, Calif.

The number one design
challenge was to find a shape
that cuts through water with a
minimum of turbulence and
drag. The effects of the flow
of water around the hull were
calculated, which in turn gave
the characteristics of the

“flat”’ surface produced by
the boat as it sits in the water.
With these results, the team
could predict the side force
exerted by the boat on the wa-
ter at different wind speeds.
Heiner Meldner of the
St. Francis design team calcu-
lated many shapes, looking at
such features as overall boat
length and winglets on the
keel. With these data, he and a
team of a dozen scientists ex-
ecuted a program of perfor-
mance predictions. The team
inputted probability curves
for variables such as wind
strength and wave height to
predict the likely perfor-
mance of various shapes in
given conditions. The shapes
that yielded the most favor-
able results were then tested
by computer simulations.
Using computers to aid
in yacht design for the Ameri-
ca’s Cup is not new. As far
back as 1977, scientific pro-
cessors were used for sail and
keel designs. This year, how-
ever, as the Americans come
into the race as challengers
for the first time in 132 years,
a boat of superior design will
make a crucial difference.
Both syndicates say that
their hull designs outperform
the Australia II in computer
simulation and tank testing.
This, coupled with well-
trained crews and luck, may
put an American entry back in
the winner’s circle. ]

“Stars & Stripes,”’ sponsored by the Sail America Foundation.
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The broadest range of systems
for total graphics solutions:

It's the compelling reason why
so many of the world’s fore-
most corporations select
Tektronix. Tek established the
standard for graphics tools com-
patibility. For the development of
graphics software. And for the
easy migration to more powerful,
more productive graphics
processing systems.

Today, Tek graphics

Pre‘gsxon Vsuals Inc., PDK Engjlneenng PLOT 10®Tekn

are recognized worldwide as the
de facto standard. From high-
performance 3D to low-cost
desktop graphics to precision
color output systems. In fact,
more leading graphics applica-
tion software packages are
designed for Tek products than

any other equipment in the world.

TEK GRAPHIGS

PROCESSING SYSTEMS.

P, PLOT

Plus, the Tektronix graphics
standard means that a cost-
efficient migration path is
always ahead of you, protecting
your hardware, software and
training investments.

To learn more about why the
de facto standard should be your
standard, contact your repre-
sentative about Tek Graphics
Processing Systems. Or call
1-800-547-1512.

In Oregon, 235-7202.
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now be?

BY WILLIE SCHATZ

Roger Smith isn’t the only
guy in town who’s had it up to
here trying to dea! with Elec-
tronic Data Systems. It hasn't
been a blast being on the out-
side looking in, either.

“The time for purchas-
ing and acquisition has length-
ened dramatically since EDS
came on the scene,” laments
the vice president of a small
software company that’s been
trying to sell Manufacturing
Automation Protocol (MAP)
products to GM. “It takes four
months to a year before a pur-
chase requisition is approved.
And GM plants can’t do any-
thing without EDS's per-
mission.

“If a plant is going to buy
an IBM XT, it has to pay EDS a
$500 per month lease rate.
The minimum lease is three
years. That’s an additional
$18,000. Why don’t they just
buy an XT, expense it, and
throw it away after a year?
Those are the types of prob-
lems EDS has been causing.”

So now. what? With EDS
founder H. Ross Perot and his
three main men out of EDS’s
day-to-day affairs, will the ex-
ternal problems, as reflected
by the software company’s
experiences, persist? Will
EDS, which has reportedly
been cool to MAP for some
time, become just another
stop on the GM corporate as-
sembly line?

“Our objective is two-
fold,” EDS chief executive of-
ficer Les Alberthal said in a
statement. “To increase busi-
ness outside GM at the pre-GM

year while continuing to sup-
port GM and satisfy its ex-
panding system and automa-
tion needs.”

traditional rate of 20% per

News in Perspective

“MAP is continuing right
on as far as GMis concerned,”
says Mike Kaminski, GM’s
MAP manager. “It’s not going
to stop unless we get in the
position where we spend no
more money on automation.
The company’s obviously had
some problems [like a $364
million pretax loss in the third
quarter of 1986]. But I'm rela-
tively unscathed with the cuts
they’ve made. Some depart-
ments took good hits. That
makes it all the more impera-
tive that we have automation
as soon as possible. We need
more of it for less money.”

There’s only one prob-
lem. The company GM hired
for alot of money to do the job
hasn't exactly been tearing it
up.

Fumbling and Bumbling

“EDS people were well
intentioned, but not so knowl-
edgeable about the plant
floor,” says a source who re-
quested anonymity. ‘“They
did the best they could and

|| tried to help, but were mostly

fumbling and bumbling.”

So much for great expec-
tations. When GM acquired
EDS in 1984, the automaker
figured its data- communica-
tions problems were history.
If it was broke, EDS would fix
it. If it wasn’t broke, EDS
would tinker with it. Never
mind that the Dallas-based in-
tegrator came from an entire-
ly different culture and might
have had no experience in
such minor activities as fac-
tory floor automation. EDS and
MAP—matrimonial bliss.

But the systems integra-
tor has done little more than
implement MAP in five GM
truck and bus plants. That’s a
long way from the 100% MAP
takeover expected when EDS

came on the GM scene. Now,
Kaminski and others believe
that EDS will do only part of
GM’s MAP work.

“EDS hates MAP,” says
Bob Crowder, president of
ShipStar, a MAP/TOP (Techni-
cal/Office Protocol) educa-
tion and training firm in New-
ark, Del. “They haven’t had a
big role on the MAP/TOP steer-
ing committee or the task
force. EDS has spent the last
two years trying to figure out
how to integrate MAPinto SNA.
Now the opposition has soft-
ened, but not as much as
some people might like.”

That erosion is likely to
continue. With Perot on the
GM board, EDS was clearly an

In the Wake of Ross

GM’s need for MAP seems greater
than ever, but what will EDS’s role

entity unto itself. When GM
bought out Perot and his men,
it incorporated EDS into a
high-technology unit along
with Hughes Electronics,
Delco Electronics, and GM’s
defense operations. The unit
is headed by executive vice
president Donald Atwood.

So much for the entre-
preneurial spirit, right?
Wrong. Or at least, maybe.

“There’s going to be
more of the GM influence in
the way things are done
around EDS,” Kaminski says.
“T’'ve seen signs of it al-
ready.”

“I don’t think that’s go-
ing to happen,” countered
Steve McClellan, a vice presi-
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GET HALF-A-COMPUTER

FREE

WITH ORACLE VERSION 5

With ORACLE version 5, you save half the computer you thought
you needed in order to “go relational’... some benchmarks indicate
you save even more.

WHY IS VERSION 5 OF
ORACLE SO FAST ON
MAINFRAMES, ON MINIS
AND ON MICROS?

0 REASON #1: AI OPTIMIZES
QUERY PROCESSING.

V5 applies artificial intelligence to SQL
query optimization. For example, few
DBMSs can optimize the query “Select .
accounts 90-days overdue and accounts
over $10,000:" But only ORACLE can

optimize “Select accounts 90-days overdue

or accounts over $10,000.”

0 REASON #2: ARRAY PROCESSING
OPTIMIZES ACCESS TO LARGE SETS
OF DATA.

Relational DBMSs have always dealt
with logical sets of data. But they
manipulated only one physical record at
a time. V5 eliminates overhead by physi-
cally delivering arrays of hundreds, even
thousands, of records at a time.

D REASON #3: PARALLEL-
PROCESSING OPTIMIZES COMPUTER
RESOURCE USAGE.

V5 is 100% re-entrant shared code, and
ORACLE’s parallel-processing architecture
fully exploits modern dyadic and quadratic
processors from IBM, and other multi-
processing computers such as those
from DEC and Stratus. So ORACLE uses
all the MIPS in parallel-processor
configurations.

0O REASON #4: MULTITABLE
CLUSTERING OPTIMIZES JOINS.

ORACLE stores data from different
tables on the same physical disk page.
This technique—called multi-table
clustering—permits you to access data
from multiple tables in one disk read
operation. Clustering improves ORACLE
performance on all multi-table opera-
tions, such as join queries, update trans-
actions, etc.

0 ReAsoN #5: HIGH-SPEED
RELATIONAL SORT FACILITY
OPTIMIZES DATA AGGREGATION

Ad hoc relational queries frequently
request that data be grouped, ordered or-
otherwise sorted. V5’s internal sort facility
performs aggregation and elimination early,
faster than previously thought possible.

00 REASON #6: EFFICIENT ROW-
LEVEL LOCKING OPTIMIZES
TRANSACTION THRUPUT. .

Row-level locking and a read-consistency
model optimizes ORACLE V5 transaction
eoncurrency. For the first time, high
transaction thruput is achieved by a fully
relational DBMS.

THE ULTIMATE REASON

Oracle introduced the first relational
DBMS and the first implementation of
SQL back in 1979. Today ORACLE is
installed on thousands of minis and
mainframes, and over ten-thousand PCs.
ORACLE is the only SQL-compatible
relational DBMS that’s portable across
IBM mainframes, DEC, DG, HP and
most other vendors’ minis and micraos,
including the IBM PC. And ORACLE
applications and databases are
connectable across different hardware
and operating system, providing you
with a true distributed solution to your
information needs.

Spend half a day at an Oracle seminar
in, your city, and find out how you can
have the benefits of a portable, DB2-
compatible relational DBMS...and save
half a computer. Call our national seminar
coordinator at 1-800-345-DBMS. Or write
Oracle Corporation, Dept. V5, 20 Davis
Drive, Belmont, CA 94002.

ORACLE®

COMPATIBILITY » PORTABILITY * CONNECTABILITY

Ottawa (613)238-2381 O Quebec (514)337-0755 O Toronto (416) 362-3275
ORACLE-UK. (SURREY) 44-1-948-6976 [ ORACLE-EUROPE (NAARDEN, THE NETHERLANDS) 31-2159-49344

Call (800) 345-DBMS today.

©1986 by Oracle Corporation. ORACLE® is a registered trademark of Oracle Corpo-
ration. SQL/DS, DB2 and IBM are registered n‘ademarks of IBM DEC DG, AT&T,
Stratus, HP and Bell Lab ies own e TRBA.




Mike Kaminski: EDS has a substantially improved attitude.

dent and technology -analyst
at Merrill Lynch, after attend-
ing a recent meeting in New
York in which Alberthal as-
serted that EDS would retain
its style. .

“They’re going to re-
main at arm’s length and in-
dependent,” McClellan says.
“They’re going to be more
active going after outside
business to win computer in-
tegrated manufacturing and
plant automation contracts.
They're going to retain their
culture and entrepreneurial
approach. The perception is
that they’re going to be lostin
this new high-tech unit. But
that’s not true in reality.”

That depends on how
real we're getting.

“EDS has had a substan-
tially improved attitude re-
cently,” Kaminski says.
““Maybe that was an early

. warning sign that something
was coming.

“In the last three to six
months, EDS people have be-
come a lot more knowledge-
able and a lot more interested
in MAP. They know how well
MAP is going in the U.S. and
they’ve seen that all of Eu-
rope is solidly behind MAP.
They know the potential for a
lot of revenue is there. They
can sell their expertise as a
MAP systems integrator. Fold-
ing EDS more into GM will defi-
nitely help MAP.”

MAP could use it. It’s had

to live the badlands every day
in the last. half of 1986 (see
“Slippin’ and Slidin’,” Oct. 15,
p- 34). . ‘

The conformance and in-
teroperability tests for MAP
version 3.0 fell farther and far-
ther behind schedule. Ven-
dors couldn't make up their
minds whether they should
just manufacture products
conforming to MAP version
2.1. Users couldn’t decide
whether to implement that
version or wait for version
3.0. The denouement came
with the announcement that
the big 3.0 product demon-
stration at AUTOFACT '87 was
no go (see Look Ahead, Dec.
15, p. 9). .

“Right now, EDS looks
like a mess,” says Howard
Frank, a Washington, D.C.-
based independent.telecom-
munications analyst. “Face it:
it was a bad business deal that
created all kinds of conflict.

“But for MAP, this is a lit-
tle ripple in a long-term pro-
cess. It takes at least a decade
for new technology to perco-
late into the internal structure
of business. It’s going to be at
least that long before there
are MAP networks in the ma-
jority of factories. And the
EDS situation is going to have
no long-term impact on GM’s
automation effort. That’s. 15

"to 20 years in the making.”

So for all the sound and
fury, we've only just begun.ll

News in Perspective

Massive Layoffs

Following months of rumors
that large cutbacks were com-
ing, AT&T has announced that
it will eliminate 27,400 jobs
and chalk up a $3.2 billion

" charge against earnings. In

addition, AT&T says that the
cutbacks may cause it to suf-
fer aloss for the three-month
period ended Dec. 31. The
work force reduction will re-
sult in an 8.5% cut in ranks to
290,000 employees by 1988,
when the cuts are to be com-
pleted. The move is neces-
sary, AT&T says, for it to
be competitive in its key
businesses.

U.S. Launches Probe

The Reagan administration
has announced an investiga-
tion into the sale of Japanese
supercomputers in the Unit-
ed States. The Houston Area
Research Center (HARC), a
nonprofit research consorti-
um of Texas A&M, the Univer-
sity of Houston, the Universi-
ty of Texas at Austin, and Rice
University, has been severely
criticized by U.S. supercom-
puter companies—including
Cray Research and Control

Data—for buying its super- -

computer from NEC Informa-
tion Systems, a U.S. subsid-
iary of Nippon Electronics
Corp. of Japan. Deputy U.S.
Trade Representative Alan
Woods says the investigation
will cover all aspects of Ja-
pan’s supercomputer pricing
practices to determine
whether U.S. companies are
being put at an unfair disad-
vantage and whether Japa-
nesé government funds used
for R&D are legal trade
subsidies.

Settlement Reached

Microsoft Corp., Redmond,
Wash., has agreed to pay Se-
attle Computer Products Inc.
$925,000 to settle a lawsuit
involving licensing rights to
Microsoft’s MS/DOS program.
Under the settlement, Micro-

~soft agreéd to buy back li-

censes that Seattle Computer

BENCHMARKS

claimed gave it rights to resell
the original version and sub-
sequent updates of MS/DOS.
In its suit, Seattle Computer
claimed that it was entitled to
resell MS/DOS as a result of a
1981 license agreement it
signed with Microsoft.

Federal Bidding

It may well be the procure-
ment to end all procurements.
The Federal Telecommunica-
tions System (FTS) 2000 con-
tract will run 10 years and is
estimated to be worth from
$4.5 billion to $50 billion. The
bidders are many. Martin
Marietta Corp., Bethesda,
Md., got together with MCI
Communications, Washing-
ton, D.C., Northern Telecom,
Nashville, and the seven re-
gional Bell operating compa-
nies. Then AT&T and Boeing
Computer Services, Vienna,
Va., joined the fray. BCS will
add project management and
systems integration to AT&T’s
network expertise. They
were followed one week later
by Electronic Data Systems,
Dallas, and U.S. Sprint Com-
munications, Kansas City.

Challenge to GM

Legal challenges to General
Motors’ $750 million stock
buyout of EDS founder H.
Ross Perot and three other
EDS executives have surfaced
as expected. Milledge A. Hart
III, a founder with Perot and
former president of EDS, filed
aclass action suit in New York
State Supreme Court. In addi-
tion, a shareholder suit filed in
federal court in Detroit seeks
to block the stock purchase.

| by GM.

Hart’s suit contends

* that the buyout is a breach of

the GM board’s fiduciary re-
sponsibilities to both GM and
to shareholders of GM Class E
stock, the instrument created
when GM acquired EDS. Hart
owns 140,000 Class E shares,
and a family trust is said to
have the same amount. A
hearing in the state court had
been scheduled for Jan. 16. B
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A Haro

Look at LAN Choices.

“Novells LAN

The flexibility of local area net-
works allows users to assemble
LANs using network components
that best suit the needs of the instal-
lation. But choosing those compo-
nents can be a confusing process.

Novell, Inc., has published
two reports designed to
make the process easier:
the LAN Operating System
Report 1986 and the LAN
Evaluation Report 1986.

These reports help users
evaluate network compo-
nents and make informed
decisions when choosing
the components that meet
their needs. Hardware and
software issues are sepa-
rately evaluated in the two
reports, and extensive
performance benchmarks
are included.

| Software Choices.

Choosing a network

operating system, or LAN software, *
is the most critical aspect of design-
ing a network. Simply, the betterthe
operating system, the better the
network. The LAN Operating
System Reportcontains an in-depth
analysis of LAN software, begin-
ning with an examination of LAN
software standards such as
MS-DOS 3.1 and NETBIOS, and the
file server environment. Issues like
infernetworking, system reliability,
security and performance are
addressed as well. '

The LAN Operating System Report
also evaluates Novell Advanced
NetWare, the IBM PC Network
Program and 3Com 3 +. The report
shows users how the design and
implementation of these products
translates into real performance.

Hardware Options.

The LAN Evaluation Report 1986
focuses on evaluating network
hardware. It examines hardware
issues that affect LAN performance,
including an analysis and bench-
marking of major LAN products.

"Hordware and

software issues are

separately evaluated
in the

fwo reporfs..."

A key element of the study is the
NetWare Evaluation System. The
system provides a mechanism for
matching site needs to specific
hardware. Whether a new network
is being planned or an existing site
is being upgraded, the study is
useful in the performance evalua-
tion of any network.

System planning starts with the net-
- work interface card (NIC) and cabling.

NICs analyzed in the study are:

+ AT&T StarLAN .

+» Corvus Omninet

* Davong MultiLink

+ Gateway G-Net

'« IBM PC Network

* IBM Token Ring

* Interactive Systems Vista LAN/PC
* Nestar PLAN 2000

* Novell S-Net

¢ Proteon ProNET

Report Package makes choices easier.

« Standard Microsystems ARCNE
« 3Com EtherLink ‘
» 3Com EtherLink +

The report analyzes each NIC
according to its access scheme,
raw: bit rate, on-board processor
and NIC-to-host transfer method.

Another important compo-
nent of the LAN is the
network server. In examin-
ing network servers, the

* LAN Evaluation Report
looks at séveral perfor-
mance indicators. Proces-
sortype is the most obvious
feature to differentiate
servers. However, other
factors important in deter-
mining server performance
are also evaluated, includ-
ing processor clock cycle
speed, wait states, server
memory cycle speed, mem-
ory channel and transfer
bus channel. And the report
examines the effect of
disk channel speed on

network performance.

In addition to providing a careful
examination of LAN hardware, the
LAN Evaluation Report features an
evaluation formula. Using the

formula, a LAN's estimated future

site activity is measured and
matched to the appropriate LAN
hardware.

To Get the Reports.

The LAN Operating System Report
1986 and the LAN Evaluation Report
1986 are available free of charge
from Novell. To obtain a copy of
the Novell Report Package, call

or write Novell Corporate
Communications, 122 East

1700 South, Provo, Utah 84601,
(801) 379-5900.
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Funny.
t doesn't look like
a printer.

It's Not.
It's the New OKIDATA PC Modem.

If the name’s familiar but you can’t place the face,
relax. The new OKITEL™ 1200 is every bit as good

at "bits per second’” as our printers are at “characters
per second.”

And that's very good.

You see, besides bemg a blg name in personal
printers, OKIDATA is a titan in telecommunications.
Our parent company is one of the biggest telecom-
munication equipment suppliers in Japan.

Get It Right the First Time

With Automatic Adaptive Equalization.
- Because the OKITEL 1200 automatically adapts to
widely varying line quality, your data rarely gets lost or
_ disconnected by a "noisy” line. So you hardly ever
-have to re-transmit. A convenience usually
found only in higher-speed modems.
Our new PC modem also offers auto-
dialing, auto-answering, and auto-
disconnecting. The ability to use
tone or pulse-dialing. As well as SRS
~ a special self-diagnostic loopback. |

CIRCLE >20 ON READER CARD

On-Line, On-the-Double.

To help you get mstant]y acquainted with your
OKITEL 1200, we're including a special introductory
offer that provides up to $150 in discounts on three
of the most popular on-line services: CompuServe®

‘Newsnet® and Dow Jones® News/Retrieval.

Turn Ordinary Minutes
Into OKIDATA Minutes.

When you use a modem, every minute means money.
But an OKIDATA Minute actually saves you money.
You get a full 60 seconds of quality time every minute
you're on-ine because you get it right the first time.

The OKITEL 1200 PC Modem. Fewer transmission
breaks, plus automatic error detection and automatic
adaptive equalization.

Start getting your money’s worth out of every
modem minute. Get the new OKITEL 1200
modem with the very familiar—

5% and very respected—name.

Call tollfree, 1-800-OKIDATA for
the name of the OKIDATA dealer
nearest you.

OKIDATA 2 G s am B R &

OK]

Okitel 1200

DAIA

an OKI AMERICA company-

Registered trademarks: OKIDATA, Oki America, Inc. Marque deposee de Oki America, Inc.: CompuServe, CompuServe Information Services; Dow Jones News/Retrieval, Dow jones and Company, Inc.:
Newsnet, Newsnet. Inc. Trademarks: OKITEL, Oki Electric Industry Company, Ltd.
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With the aid of an improved standard and new
maintenance tools, COBOL is keeping a steady
grip on dp shops despite the incursion of 4GLs.

BY KAREN GULLO

As COBOL celebrates its 28th birthday
this year, it is a language marked by both
change and continuity. With an estimated
70 billion lines of code in use worldwide,
COBOL is the premier programming lan-
guage in today’s dp shops, controlling
areas like manufacturing, distribution,
and finance. Even as other development
tools such as fourth generation lan-
guages have emerged over the last de-
cade to challenge COBOL, it continues to
thrive. “No one is tired of talking about
COBOL, because it never goes away,” ob-
serves one vendor in the COBOL world.
There’s plenty to talk about these
days. Recent events are changing COBOL
and having a big impact on users. The es-
tablishment of a new standard by the
American National Standards Commit-
tee (ANSI), the emergence of new prod-
ucts and restructuring tools that promise
to automate the costly process of main-
taining code, and the development of pc-
based tools are giving COBOL along-over-
due shot in the arm. Though the effect of

felt by users, in the long run it is likely to
shake up an otherwise staid corner of the
dp industry.

In September 1985, ANSI adopted a
new standard for COBOL, called COBOL 85.
Itintroduces structured programming to
the language and allows it to be migrated
more easily from one piece of hardware
to another. The new standard eliminates
certain language elements that were
deemed obsolete, such as double charac-
ter substitution and enter statements.
The first products to implement this
standard, notably compilers, began ap-
pearing on the market this past summer.

While observers in the COBOL world

"say the new standard is long overdue and

its features advantageous for users,
COBOL 85 has met with concern among
users because its implementation would
require the huge task of rewriting pro-
grams that were written under COBOL 68
or COBOL 74, the previous standards.
Those programs won’t run if they are re-
compiled on a compiler that conforms to
COBOL 85. After October of this year,
products sold to the government must

" embrace the new standard.

‘ers. Ed Fisher, systems analyst at the

Consternation over COBOL 85 began
several years ago when it was just begin-
ning to be formulated. Today, with the
standard in place, the concern has not
lessened. COBOL 85 “scares me,” says
Jim Doyle, manager of programming sup-
port at Raytheon Co., Waltham, Mass. “I.
haven’t looked at it in depth, so we’re not
sure how it will affect us. We'll eventual-
ly have to rewrite our programs, but
we'll do it as late as possible.” Several
vendors now offer COBOL compilers that
adhere to the new standard. Among them
are California companies Ryan McFar-
land, Rolling Hills Estate; Micro Focus,
Palo Alto; Tandem Computers, Cuperti-
no; and Hewlett-Packard. Mike Sacco-
manno, director of product marketing at
Ryan McFarland, says the company’s
compiler eliminates the need to rewrite
code by including a “switch” that enables
users to alternate between existing CO-
BOL 74 features and COBOL 85. Programs
can be compiled under either standard.

Mai(es Life Easier

The feature certainly makes life
easier for users who have previous ver-
sions of Ryan McFarland COBOL compil-

Apollo Services group at United Airlines
in Austin, says conversion to COBOL 85
was “relatively painless. When we wrote
our code, we knew another version of
COBOL would come out.” Fisher started
out using the switch, but now has con-

these developments has only begun to be
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standard. He acknowledges, however,
that conversion may not be so easy for
users who have used compilers from
vendors other than Ryan McFarland.
Furthermore, continuing to compile pro-
grams under COBOL 74, he points out,
only prolongs, not solves, the problem of
rewriting programs. .

Saccomanno agrees, saying. that
compiling in both standards could prove
to be a problem in the maintenance cycle
of the code when programmers have to
| beaware of the existence of two different

| standards. But, he says, “We support
[coBOL 85] and believe that’s what the
world wants.” Meanwhile, “a lot of the
user base is not concerned about COBOL
85 yet and is not in a hurry to convert.”

The Struggle with 4GLs

Do the features of COBOL 85 make it
a more viable programming alternative
to so-called advanced programming lan-
guages? COBOL has come under siege in
the last decade from a variety of 4GLs on
the market that have been particularly
successful in dp shops for development
of new applications. According to
Vaughan Merlyn of Merlyn Consulting,
Atlanta, the new standard does not make
COBOL any more competitive, but it gives
the language more “wind.”

“COBOL 85 is simply a long-overdue
update of the standard to reflect modern
methods. It should have been done 15
years ago,” Merlyn says. He points out
that there are two schools of thought
concerning the use of COBOL vs. 4GLs for
development. “There are those who feel
it’s important to preserve COBOL, that
COBOL generators are the way to go, and
there are those who say COBOL is worth-
less, let’s get rid of it, 4GLS are the way to
go. The more COBOL code you generate,
the more COBOL code you have to main-
tain,” Merlyn says, “but people want to
use a language that’s tried and true.”
While 4GL vendors wholeheartedly
agree that COBOL is alive and well, they
say that their products are being used
more often for new applications develop-
ment. There is evidence from both users
and studies that this claim is more than
just product hype. “Most mega-applica-
tions are still being done on COBOL,” says
Dave Litwack, executive vice president
for product development and technical
support at Cullinet Software, Westwood,
Mass., “mainly due to the maturity of
compilers. A 4GLis not up to par with the
20 years of technology behind COBOL

compilers, but it’s catching up fast.” Cul-.

linet’s 4GL product, ADS/Online, is in use
at 2,000 sites, Litwack says. “As to how
it’s being used, we don’t have any hard
statistics, but we think it’s being used in
about 80% of all new development.”
Tom McLean, vp of marketing at
Cincom Systems, Cincinnati, says in-
house studies show that customers use
Mantis, the company’s 4GL product,
more than COBOL to develop new applica-
tions. Seventy-five percent of all new ap-
plications are developed with Mantis, the
studies show, and users project that 70%
of their portfolio of applications in 1990

will have been developed using Mantis.

“The sooner you get away from COBOL,
the better,” says McLean. “The mainte-
nance costs are too high. When you do
maintenance, that’s the time to rewrite
the program using Mantis. That’s what a
lot of our users are doing.” McLean says
Cincom is close to releasing a product
that will generate an interactive, inter-
pretive compiled language.

Other 4GLs on the market include
Natural from Software AG, Reston, Va.;

*THERE'S NO
REAL MICRO
COBOL
MARKET, "

Focus from Information Builders, New
York; Ramis II from On-Line Software
International Inc., Fort Lee, N.J.; Ideal
from Applied Data Research, Princeton,

N.J.; and Nomad2 from D&B Computing

Services, Wilton, Conn.

As for code generators such as Pac-
base from CGI Systems, Pear] River, N.Y,
Telon from Pansophic Systems, and APS

from Sage Systems, Rockville, Md., their

popularity seems tied to a large extent to
the faith MIS has in a proven code. “The
buyer who is spending X amount of mon-
ey on a productivity tool and then spend-
ing X amount to use the application,”
says Merlyn, “is not willing to invest in a
4GL for fear that the vendor may change
direction or go out of business. At least
with a cogenerator, you know what
you're getting and you can rely on it.”

" Nevertheless, along with generat-

* ~ Behind theNews |

/—

verted almost all his code to the new -

ing COBOL code comes the task of main-
taining that code, a royal pain for every
dp shop. COBOL applications are changed
and refined by any number of program-
mers over the years, so that when it
comes time to make a modification in the
program to reflect a new business rule,
for instance, a programmer can spend
hours poring over stacks of printouts
containing lines of code. Over the past
few years, a number of products have
been introduced that vendors claim will
automate the process of program analy-
sis, coding, compiling, and testing. One
such product, available since last July, is
Via/Insight, from Viasoft Inc., Phoenix.
The software does program analy-
sis that captures information about the
COBOL program and then sets up an inter-
active, on-line query session during
which programmers can trace logic
paths. Via/Insight is priced at $60,000
for a 99-year license. Viasoft president
Ken Petzold says that the problem of
maintaining code is one that has been
overlooked by the software industry.
“CoBOLisn’t the problem,” he says. “It’s
provided dp shops with solutions for 20
years. It’s maintenance that’s the enemy.
Eighty percent of the problem is being
addressed by only 20% of the vendors.”

Transforming Code

Another product, introduced in No-
vember 1985, comes from Language
Technology, Salem, Mass. Called Re-
coder, the product is said to automate the -
process of transforming unstructured
spaghetti COBOL into structured code.
Company president Bill Engel says the
productreduces a program’s structure to
its simplest form and then runs a new ab-
stract of the syntax tree through a COBOL
generator that outputs structured chart
and control flow reports. Language

Technology had marketed the product as

a service before it began making it avail-
able in license form. A perpetual license
is $150,000; yearly, it’s $75,000. “The
emphasis in today’s dp shops has been
on buying tools for development,” says
Engel, “but the magnitude of the mainte-
nance problem s so great it can no longer
be ignored.”

In November, Language Technolo-
gy introduced a product called Inspector

“for automatically measuring the testing

of industry standards and degree of
structure in COBOL programs. Other
maintenance products on the market in-
clude Superstructure from Group Oper-
ations Inc., Washington, D.C.; Fastbol
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Streamline your DP operations
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~ Break away from your mainframe
with the powerful Tandy 3000 HD.
The 3000 HD supports the versatile
XENIX System V (based on UNIX®
System V, the standard of the UNIX
world). XENIX offers extras like a
“C-shell” programming environ-
ment, a menu-driven help system
and support for Tandy peripherals.
The high-performance Tandy 3000 .
HD makes systems development
more efficient and cost effective.

The Tandy 3000 HD (25-4011) is
compatible with the IBM PC/AT®

EREREREE R

with a Tandy 3000 HD X

~

and offers greater hard disk storage
(40 megabytes vs. the PC/AT’S 30).
Yet the 3000 HD is priced at only
$4299 (vs. $5295 for the PC/AT*),

Based on the 16-bit Intel 80286

microprocessor, the 3000 HD oper- .

ates at 8 megahertz. And since it’s a
multiuser system, people through-
out your office can simultaneously
access it from inexpensive. data
terminals—for program develop-
ment, as well as user applications.
The Tandy 3000 HD is your key to
total office automation.

ENIX sysemn.

Stop by your local Radio Shack
Computer Center today . . . we're
ready to talk business. .

= g

%: Send me a Tandy 3000 brochure.

L Mail To: Radio Shack, Dept. 87-A-387
;5 300 One Tandy Center, Fort Worth, TX 76102

TANDY COMPUTERS: In Business . . . for Business™

Available at over 1200
Radio Shack Computer Centers and at
participating Radio Shack stores and dealers.

Reecho /haclk

*Based on IBM price list as of April 2, 1986. Tandy 3000 HD E‘:rice applies at Radio Shack Computer Centers and

participating stores and dealers. Monitor, data terminals and

ENIX sold separately. XENIX/Reg. TM Microsoft

Corp. UNIX/Reg. TM AT&T. iBM PC/AT/Reg. TM International Business Machines Corp.
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COMPUTER CENTERS

A DIVISION OF TANDY CORPORATION



from Analytic Sciences Corp., Reading,
Mass.; and PerFix from Triangle Soft-
ware Co., San Jose.

Wide Acceptance Still Pending

So far, user acceptance of COBOL
maintenance products has been relative-
ly low. Viasoft has only 21 customers,
while Language Technology has sold just
23 Recoder licenses. Some observers
say they are not surprised to hear that
COBOL users are not exactly knocking
‘| .down vendors’ doors for these products.
“The shops I talk to don’t have mainte-

been doing it the old way for so long that
they don’t think about spending money
on maintenance solutions. The new tech-
nologies are coming from small compa-
nies with low visibility and low budgets.
It will be another year before these tech-
nologies gdin wide acceptance.”

The users who have invested in
maintenance products have high hopes
that they will increase programmer pro-
ductivity. “We are planning on seeing a
big benefit from our investment,” says
Dale Campbell, manager of the manufac-
turing support department at Texas In-
struments. “The feature that allows trac-
ing of logic flow backwards and forwards
is outstanding. This is one of the most
significant tools we’ve ever purchased.”

been implemented. Delbert King, branch
manager of dp support systems and ap-
-plications productivity, explains that
Phillips programmers are using Insight

nance budgets,” says Merlyn. “They’ve -

At Phillips Petroleum, Bartlesville, -
Ohio, both Via/Insight and Recoder have .

Behind the News

to learn programs quickly. “We brought
Recoder in to help eliminate an old COBOL
generator. We wanted to upgrade that
portfolio, so we run it through Recoder
and make it a structured program.” King
finds the strategy “very cost-effective.”

" Certainly, cutting costs and increas-
ing productivity is important to a compa-
ny like Phillips, where the oil slump has
resulted in a smaller staff of program-
mers to do maintenance work. “We've
cut back mainly in the area of new appli-
cations development,” says King.
“We're interested in ways of making
maintenance more cost-efficient.”

Other users remain skeptical of
maintenance software. ‘“We've looked at
[the products],” says Jim Doyle at Ray-
theon, “but what a program looks like on

the surface is not always what it looks

like in design. Getting rid of the go-to
does not make structure.”

"Micro Tools Being Tested

Along with maintenance software,
another up-and-coming technology for
COBOLis pc-based development tools. Al-
most all users queried by DATAMATION
said they were either using on a trial ba-
sis or evaluating such products in order
to ease the programming workload off
the mainframe and onto micros or work-
stations. Companies like Know-
ledgeware Inc., Ann Arbor, Mich., which
in the fall merged with Tarkenton Soft-
ware of Atlanta, are developing pc-based
systems that combine the features of a
mainframe-based COBOL generator with
micro software for systems analysis.

“‘Ronald, do you want to put the air-bassoon down for a moment
and’say hello to our guestse’

Al Hershey, chief technologist at
Knowledgeware, says one of the compa-
ny’s goals is to automate the creation of
code based on program analysis. The
technology has been called computer aid-
ed software engineering (CASE). The
company plans to meld the technologies
of Tarkenton’s Gamma program, a main-
frame-based COBOL generator, with the
micro-based systems analysis products
from Knowledgeware. In the near term,
Hershey says, the company will release a
pc version of Gamma.

Pansophic is completing the beta
testing of Telon pc, a microcomputer
version of the COBOL generator. The
product will be available this quarter, ac-
cording to Sue O’Brien, Telon marketing
consultant. Jim Doyle at Raytheon has
been trying out Telon on a trial basis.
“We’re in the process of bringing micros
on for support and to start working on
building applications,” says Doyle. “We
hope to eventually move a large piece of
our COBOL programs off the mainframe.”
' Micro Focus recently released a
new version of VS COBOL Workbench, a
development tool for both mainframe
and micro applications. The new version
includes the ability to handle programs,
records, and data items of virtually any
size and enhanced screen handling capa-
bilities for micro applications, according
to the company. Micro Focus also offers
Forms-2, a COBOL program generator for
micros.

Phillips’s King says his shop just
started doing development work on mi-
cros. They are using Information Build-
ers’ Focus. “It’s fairly new,” he explains.
“Our end users have been used to it, but
not our applications people.” ‘

Some users say micro-based devel-
opment tools have a ways to go before
they are accepted in the marketplace.
“There’s not areal mature microcomput-
er COBOL market out there,” says Ed
Fisher at United Airlines. “We're evalu-
ating some products and we’re more im-
pressed with what we see now.” But, he
feels, there are no products available yet
that are sophisticated enough to work
with portions of United’s applications.

- Such tools, along with COBOL main-
tenance software and the new ANSI stan-
dard, are keeping both users and vendors
on their toes. “Ten years ago we thought
COBOL had a 10-year life span,” says Paul
O’Grady, cofounder and vp of worldwide
sales at Micro Focus. “Now, with the
new standard, the language has at least
another 10 years.” |

Cartoon by‘l Nick Downs
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TEE WIOST RESPECTIED WAMES II TENE MIDUSTRY
HAVE SOWIE POVTEREUL TTORDS FOR OUR ARC IV

When we asked our advertising agency to help us introduce our Advanced Personal Computer [V several
months ago they came up with some pretty strong ads.

But now the trade press has helped us come up with an even stronger one.

PC Wor]d for example, says, “The APCIV is an AT-compatible, 8028C-based
screamer.” PC Magazineadds, "It is muscular stylish, very classy.. . everything an
AT-class machine should be and then some.” And in the opinion of Personal Com-
Dut]ng The APC IV 1S4an ]mprPQQ]VO ]Oﬁkiﬁ(s r‘nmr\nfor . ‘lrlﬂﬂ nr'\"'vnrfui eirpans:on
capabilities and a monitor you won't want to take your eyes oft”

So don't just take our word for it. Get the s ..
full story—J along with reprints of the articles /% L 177 e %/5’/%
. quoted above—by calling NEC at 1-800-

T 343-4419 (in MA 617-264-8635). Or write
to NEC Information Systems, Inc., Dept.

1610, 1414 Massachusetts Avenue, Boxbo-
rough, MA 01719.
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*IBM is a registered trademark of International Business Machmes Corporation
© 1986 AT&T Information Systems

THE OTHERTHREE INITIALS INTHE 3270 WORLD. AND

COMPLETE COMPATIBILITY.

FOUR WINDOWS.

That’s what you get with the AT&T 6500 Multi-
function Communication System. And you get it in
both SNA/SDLC and BSC protocols.

Which means for the first time, you have a real
choice in 3270 Systems. From a company every bit
as solid as Big Blue.

SYNCH. AND ASYNCH.

The AT&T 6500 will tie together data and appli-
cations from up to three synchronous and 16 asyn-
chronous hosts. Not to mention allowing PCs to
work as terminals.

What's more, you can switch between synchro-
nous and asynchronous hosts with a single keystroke.

The 6500 lets you create up to four windows at
the same time—into both synchronous and asyn-
chronous hosts—and freely pass mformatmn
among databases.

For example, an inside salesperson taking an
order could access: the customer’s credit status in
one host; relevant inventory information from
another host at a completely different location; and
the order form to fu]fﬂl the request from yet a
third host.

All on a single screen.

That kind of power means big productivity
gains with no outlay for costly systems and applica-
tions development.



Five REASONSTO GIVETHEM A LONG, HARD LOOK.

passes comparable IBM *equipment, the AT&T
- PEACE OF MINP' - : 6500 looks a lot better on your balance sheet.

The 6500 incorporates AT&T's experience with So before you decide on 3270 compatibles, call
three previous generations of 3270 equipment. your AT&T Account Executive, or simply dial
Plus the kind of service that smaller companies 1800 247-1212.
just can’t provide. We'll get you a lot to look at.

And we make the pieces fit. Modular architec-
ture assures you of smooth system evolution:
upgrading doesn’t even require a new communica-

tions controller; and you can easily reconfigure e
your system with almost no disruption. f—— AT&-r

That’s what you expect from the company that

makes “The Computers With The Future Built In” The ri g ht choice.
AND VALUE. o

Even with performance that matches or sur-
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Graphics packages are increasingly seen as a cost-effective tool for the corporate realm. But
with over 150 software packages to choose from, potential users may have difficulty putting
the graphics marketplace into focus. Understanding that all graphics packages fall into one of
three categories may ease that confusion.

Photograph by Steve Cooper; lllustration by Bill Nelson

BY EDWARD M. FISHER

What’s black and white and read all over? It’s not the
old-fashioned business report anymore. Far-sighted
pc users have taken a cue from the glitzy newspaper
USA Today: make it snappy and make it colorful. Aided
by presentation-quality graphics software—and the
steady improvement of the hardware used to transfer
images from pc screens to printed page—busines-
speople are reinventing that report, jazzing it up with
impressive charts, graphs, and drawings.

“The whole notion of what business graphics are,
and what the uses of graphics in business are, is get-
ting much, much broader than it ever was before,”
says Dave Tarrant, general manager of Lotus Devel-
opment Corp.’s Graphics Products Group, Waltham,
Mass. “With the advent of graphics output devices
that make it possible for people to put a good-looking
graphic on a piece of paper, graphics are being used
more and more.” High-resolution graphics interface
cards, color pen plotters, laser printers, and film re-
corders are a few of the devices extending the possibil-
ities of graphics software (see “Picturing the Hard-
ware”’).

While only 9% of all business pc users today work
with graphics packages—Microsoft Corp.’s Chart,
Ashton-Tate’s Diagram-Master, and Software Pub-
lishing Corp.’s Harvard Presentation Graphics are rep-
resentative examples—by 1990, some 25% will use
the tools, says Sean O’Connor, director of Ashton-
Tate’s Graphics Product Center, Westport, Conn.
“Considering that graphics will invade all areas, proba-
bly 80% to 90% of all users will touch some kind of
graphics-oriented application on their pc,” predicts
John Page, vp of research and development at Soft-
ware Publishing Corp., Mountain View, Calif.

To the users of presentation graphics programs,
the benefits are clear. “There’s an awful lot of prepara-
tion work when you're doing charts by hand. With apc,
I can do everything myself,” says Bob Freeman, a
management information analyst at Con Edison in
New York. “The turnaround time is much faster, plus
have complete control over it.” Freeman prepares
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monthly “trend books” filled with charts
and tables detailing every aspect of the
huge power utility’s far-flung operations.

Corporate decision-makers of ev-
ery stripe are beginning to view graphics
packages as highly cost-effective time-
saving tools. “Instead of a graphic artist
taking 10 days’ turnaround time and $50
to prepare a slide, the quality of graphics
hardware and software is ‘at the point
where you can do it cheaper with a
micro,” explains Brad Burnett, a New
York-based marketing representative
for Shaw Data Services, who regularly
makes presentaions to investment man-
agers in banks and trust departments. In-
deed, costs have dropped dramatically: a
35mm slide or color plot of a graph canbe
produced for less than $2 a copy.

Those savings have spurred buyers
to shell out some $359.2 million on pc
graphics software in 1986, according to
Dataquest Inc. The San Jose-based mar-
ket research firm estimates that by 1990,
1,760,000 programs will be sold, gener-
ating $418.1 million in revenue.

With over 150 software packages to
choose from, however, potential users
may have difficulty putting the graphics
marketplace into focus. The fact that all
graphics software programs fall into one
of three categories—charting, drawing,
or word charting packages—may ease
that confusion. Charting packages, like
Microsoft’s Chart, Ashton-Tate’s Chart-
Master, and Lotus’s Graphwriter, con-
vert data into colorful line and bar graphs
as well as pie charts. Many programs fea-
ture on-screen menus to guide novice us-
ers through the chart-making process.
Selections usually allow the user to tailor
the size, colors, and arrangement of the
various components of the chart. Some
charting packages also have decision
support features that help to calculate
and put into graphic form a range of data
used in financial analysis, such as linear
regression and standard deviation.

Drawing packages produce more
sophisticated output. Organizational
charts, PERT charts, even, says one soft-
ware maker, “charts which look like a
United Way thermometer,” are the do-
main of packages like Ashton-Tate’s Dia-
gram-Master, Apple’s Macdraw, and PC
Draw from Micrografx Inc., Richardson,
Texas. Some packages even draw maps.

Chart Packages Flexible and Versatile

Why dub such chart makers “draw-
ing programs?” Because they also let pc
users paint free-form pictures, with the
size of the printer’s paper and the com-
puter’'s memory serving as the only

A Graphic
Change for Pes.

constraints. Being flexible, drawing
packages generally demand that the user
have some artistic aptitude. More impor-
tant, producing a complex drawing-pro-
gram chart or picture is slower going
than running off a chart-program chart.
For that reason, “drawing” accounts for
less than 20% of the material included in
a typical business presentation.

To ease the trials of pc paintsmiths
and thus boost the percentage of pic-
tures in presentations, some software
manufacturers have begun adding
canned images to their drawing pack-
ages. With a cursor or mouse, users can
call up ready-made computer symbols,
borders for pages, and pictures of flags,
currency, human forms, even highway
signs.

Commonly invoked tasks such as
creating an organizational chart are also
being built into drawing packages. “If
you want to do the chart, instead of put-

—

ting each box where you want it and put-
ting the test in each box, we ask you what
the structure of your company is and
then we draw the organization chart for
you [automatically],” explains Ashton-
Tate’s O’Connor.

A large category of presentation
graphics—perhaps the largest cate-
gory—depends more on words than pic-
tures. So-called word charts (tables, to
the uninitiated) include title pages for re-
ports, viewgraphs or foils for business
presentations, and agendas for meetings.

Although such charts can be put to-
gether using many word processing or
charting programs, dedicated word
charting packages—like GEM Wordchart
from Monterey, Calif.-based Digital Re-
search Inc.; Textchart from Hewlett-
Packard; and Slidewrite from IBM—are
more adept at helping executives spew
out these text-intensive images.

Further progress in ease-of-use
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should come in the form of standards for
transferring, or importing, data from an
applications program such as a spread-
sheet or database into a graphics pack-
age, already a common practice in the
mainframe and minicomputer arena. Be-
cause their output is so visible, the old
garbage in, garbage out adage is partic-

ularly relevant for graphics packages,

many of which require specially format-
ted input.

To help pc users get at essential
data, many microcomputer software
companies are specifying that their
graphics programs will utilize standard-
ized output files.

For maximum utility, the data-shar-
ing feature should also be coupled with
the ability for simultaneous screen dis-
play of both the graphic and the original
data-bearing program. “What I'd like to
dois have a window for my Lotus spread-
sheet and a window for Chart-Master so

"IN THE NEXT
YEAR ORTWO,
DESKTOP PUB-
LISHING WILL
PROBABLY
DRAWIT ALL
TOGETHER.”"

could go back and forth between them,”
contends Lew Brentano, a Dataquest
analyst. That simultaneous display envi-
ronment, called “windows,” already ex-
ists in software form. Both Microsoft’s
Windows, and Digital Research Inc.’s
GEM graphical user interfaces implement
the feature. Both have been available for
more than a year and are coming into
widespread use. According to Brentano,
however, “One of the drawbacks of [Mi-
crosoft’s] Windows is that the physical
drawing of information on the screen is
very slow.”

Lack of speed has become a com-
mon. criticism of software windowing
programs on today’s pcs. In the future,
more powerful hardware-based windows
may be available as pcs based on Intel
Corp.’s new 32-bit 80386 microprocess- |
or hit the market. .

Tomorrow’s graphics software
packages, meanwhile, will become multi-
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purpose. Already, a nascent trend is the
integration of both charting and drawing
features into a single program. “People
ought to have graphics software that
doesn’t divide up among drawing and
charting and symbol libraries and paint-
ing. They want graphics processing the
same way they want word processing,”
asserts Lotus’s Tarrant.

Ultimately, all pc presentation
graphics software may be integrated
within the desktop publishing category.
Shaw Data Services’ Burnett predicts,
“In the next year or two, desktop pub-
lishing will probably draw it all together.

Sales Forecast
Introduction of New Products
Up Up and Away!!

Charting programs convert data into colorful
line and bar graphs, as well as pie charts.

Percentage of Company Sales i1
By Major US. Regi

1985- 1986

wat 12%)

Some drawing packages draw maps
automatically.

Compact Diskas have become an
important part of our business:

NEEEEEEEEN

Many charting packages feature on-screen
menus to guide novice users.

A Graphic
Change for Pes

You’re going to
@l have a color laser
| printer that has
graphics capability
inherent in it, and
! you're going to be
able to mix that with word processing to
create really high-quality reports. As a
result, you'll be seeing more and more
reports looking like bound books.”
Integration on the hardware front
may also be on the horizon. “We’re half-
way through the evolutionary steps
required to get good quality computer-
generated pictures for things like pre-

sentations and desktop publishing,” says
John Page of Software Publishing Corp.
“The next step beyond that will be deal-
ing with actual video pictures. Then what
you will start seeing is an amalgama-
tion of computers and facsimile. [There
will be] interactive networks of video
where electronic mail is involved,
and you will be able to send video im-
ages of presentations [across the net-
work].” |

Edward M. Fisher is a New York-based
writer specializing in electronics and
technology.

50 DATAMATION OO JANUARY 15, 1987

Photographs Courtesy of: top, Software Publishing Corp.; cneter, Lotus Development Corp.; bottom, Ashton-Tate




1

3 § 5 ? 3
FEORUNRY  WARCH  APRIL e LY

l
IARUARY
88

1 1

33 HAIRO3I

3¢ NASSAY

35 HEW DELKI

36 OT1ala 3
37 PARIS

38 kIO

39 RIYADH

48 gong

41 SAK Juan

§2 SANTIAG0

43 SAN PABLO

44 SEOUL

45 SRANGRA]

46 SINGAPORE 24
47 SToCKHOLY 7! SUNNARY
43 SYDMEY
72 SKIES RERE CLOYOY FRON TRE
73 HORTHERN 4ND CENTRAL PACIFIC
74 COAST THROUGH THE ROCKY
75 NOURTAIN PEEIBR PAIK uas

FALLING FRON
?? UASHINGTON >‘II€ ﬁKD HORTHKEST
79 GREGOH YHEQUSH HORTHERN
3§ IDAKO, WITH LISKT SHOM QUER

GI THE ﬂOEYHERR ROCKIES,

connaxD: CEPER Blank Copy Delete Edit Format Goto Help Insert Lock Move
Nane Qptions Print Quit Sert Transfer Value Hindov Xtermal

Select option or type command letier

(314 e 37X Free Nultiplan? WEATHER

2 ACAPULLO
3 ANSTERQAN
4 ATHEKS

§ MICKLAHD
32 10R0RTE § BANGKOK
53 VnKtOBUEl 4
54 VIENK

550 iS

6/34
g& WIWIPEE 1/

§ 11 i
AUSUST SEPTENBER OCTOBER  KOVENBER

2 3
TARURRY  FEBRUARY

38/86
£3/41
59/4%

| _iielp @ gecsidl et B Cascell B F tnd QN thar N Char B Hord LR Nord RestULOMextiink Pate LN Pae ¥

LWYSE 11 11

- Here’s the best resolution
toyour terminal needs

language. And we've

The Wyse WY-60. added WYSEWORKS, a

It’s everything we know nifty clock/calendar/
you want in a terminal, - calculator combination
and then some. for extra productivity.
Higher resolution. You choose the screen
Hidden attributes. Mul- color, and the keyboard

layout that suits your

tiple personalities, including ut th
- application: Wyse

ASCII, ANSI, and PC

Terminal emulation. “rmrerame o WY-60 ASCII; WY-60
Multiple display . AEEEreeee: :::a-:::f‘ ANSI IBM PC AT;
formats, with up to & / IBM ENHANCED PC;

or IBM 316X. The
adjustable arm option lets you choose
the perfect height and screen position.
You can even choose the service

132 columns and 44

lines of information on one screen.
And soft fonts, so it can be crisp,
clean and easily readable in any

WYSE is a registered trad k of Wyse Te . WY-60 and the “V" shaped design are trademarks of Wyse Technology. IBM PC AT and IBM 3161 are)

plan that works best for you.

When it comes to terminals,
we ship more than anybody but IBM*
So it’s natural we’d come up with a
terminal with alot of years of wisdom
behind its good looks.

Call toll-free today, for more
information.

Call 1-800-GET-WYSE

WYSE

YOU NEVER REGRET A WYSE DECISION.

P Machines Corp © 1986 Wyse Technology,

of
3571 N. First Street, San Jose, CA 95134. *Dataquest 1985 terminal shipment update.
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“What I need is an easy
way to access mainframe
data from Lotus 1-2-3,
dBase 111, Framework
and other micro
programs.”’

“What you need is
TEMPUS-LINK and

TEMPUS-ACCESS?”

“Tempus who?”’.

S“TEMPUS-LINK is a
micro-to-mainframe
link system that works
in all IBM operating
environments.”

“So what's ,
TEMPUS-ACCESS?”

“TEMPUS-ACCESS
- works with TEMPUS-
LINK to select, extract,
sort and move main-
frame data into your
~micro spreadsheet, data-
base or other program.”’

““You mean I can choose
just the mainframe data
I need, directly from my

micro application?”

““That’s right. And you
get it in a format that
your micro program can

“T’ll bet this Tempus

- software is complicated.”

“Don’t be silly. Even

you could use it!”’

“T'll ignore that remark.”

- “Better still, why not

call for a FREE infor-
mation kit or demq.”

“Good idea! What'’s the

phone number?”’

1.800-361-4983"

“What’s yours?”’

TEMPUS-ACCESS and TEMPUS-LINK

give you enhanced connectivity now!

TEMPUS'LINK’ and TEMPUS-ACCESS use
innovative Virtual - Disk technology developed by

- MICRO TEMPUS INC.

only software link available for all IBM operating

, envuonments

- TEMPUS- ACCESS whlch runs under
- TEMPUS-LINK (rel 3.1.1), is available for:

TEMPUS-LINK is the

TSO in MVS and MVS/XA; CICS for MVS and
MVS/XA; CICS for DOS/VSE/POWER.

TEMPUS-LINK and TEMPUS‘ACCESS support
such popular communication devices as: 3270-PC,

3278 emulation cards, BSC and SNA controller _

cards, protocol converters, gateways, LAN servers
and asynchronous cards. : '

~ Discover how TEMPUS-LINK and TEMPUS-ACCESS can meet all your micro-to-mainframe needs.

Lotus 1-2-3 is a registered trademark of boms Del\:elopment Corp

.~ dBase lll and F; ork a

Talk to us Toll-Free at

1-800-361-4983
In Canada, call 1-514-397-9512

of Ashton Tate.

MICRO TEMPUS INC.

TEMPUS:LINK and TEMPUS ACCESS are

MICRO TEMPUSINC.

trademarks of

deyelopers of TEMPUS-LINK and TEMPUS-ACCESS
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Continuing improvements in hardware and software will make the workstation approach
practical for most network applications. The dumb terminal will become obsolete, as pcs and
workstations converge in a single box. Led by IBM, the microcomputer world will begin in
1987 to make the transition from a single-tasking operating system standard to multitasking.
The transition will be traumatic for many pc hardware and software vendors.

Work

BY MARTIN HEALEY >

A workstation is not defined
in the standard English
dictionaries. The term
was coined by the dp
industry to refer to a
user terminal that has
a local processing ca-
pability. While work-
stations first gained ¥\
currency in computer
aided design (CAD) appli-
cations, the concept really
entered the computing main-
stream with the dawn of the IBMPC.

The key difference between a pc
and a workstation is that workstations
must have an integrated network attach-
ment, which implies peer-to-peer com-
munications and a multitasking operating
system. The prime examples of office
workstations are the Xerox, Datapoint,
and Convergent Technology products,
all using proprietary system software
and most certainly not PC/D0S. Though

Wha }Is o

designed to operate in a network,
these workstations are a far cry
from the common dumb
terminal.

The many advan-

tages that workstations
have over vdts can be
summarized in one
phrase: user friendli-
ness. Since a worksta-
tion’s cpu, RAM, and
display are all within the
same box, a workstation
display screen can be re-
freshed at memory speeds, re-
sulting in virtually instantaneous
response time. A networked vdt, on the
other hand, is limited by the speed of the
communications interface.

Further, the display of a worksta-
tion can be read as well as written. This
capability makes graphics, windows, vir-
tual consoles, and icons—the stuff of ob-
ject-oriented processing—a practical
matter. (Such features can be imple-
mented on a vdt but not as easily nor, in
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most cases, as successfully.) With mem-
ory-mapped displays and laser printers,
typical workstations, like some of to-
day’s pcs, can show information in the
“what you see is what you get”
(WYSIWYG) form.

While the dp world tends to think
WYSIWYG is gimmicky compared to vdts,
the concept is quite conventional. Where
else has a user seen data constrained to
rows and columns other than on a vdt?
No wonder people have to be specially
trained to use computers.

Imagine how much more user
friendly conventional transaction pro-
grams could be with a WYSIWYG user
front end and a relational database back
end. The constraints of page-oriented
displays would simply vanish. Today’s
sophisticated desktop publishing sys-
tems will become tomorrow’s word
processors.

Another advantage is that networks.
of workstations, in which the mainframe
acts solely as a database server, can
bring users more processing power than
traditional networks, in which a main-
frame serves dumb vdts. In fact, with
each new log-on in a network of worksta-
tions, systemic processing power is actu-
ally increased rather than diluted as with
vdts.

Thus, interpretive fourth genera-
tion techniques coupled with relational
database technology can become the
norm since the current curse of proces-
sor overhead is avoided. Problems with
security and compatibility remain to be
solved, but more powerful workstations
eventually will lead to expert systems
and natural language user interfaces.

With  workstations - seemingly
poised to conquer the vast vdt world, the
question arises, can pcs get there first?

Poer but Close Relations

Today’s micros are poor relations
to a workstation, but they are close. Giv-
en the cpu power and memory of, say, an
IBM AT with an enhanced graphics adapt-
er (EGA) graphics display and a LAN inter-
face, it only requires an upgrade in the
operating system and establishment of a
peer-to-peer communications protocol,
such as LU 6.2/APPC, and the transition is
complete. As more micros use the 80386
processor and costs fall, particularly for
the LAN interface, the pc and networked
workstation will - effectively converge
(see “What Tomorrow Will Bring”’). The
trend is likely to kill off some specialty
office-oriented workstations as well as
common vdts,

Major moves should now come

from the industry to create true
networked workstations in the pc sector.
The added benefit of this upgrade will be
that many PC/DOS programs will survive
the transition. Gone, however, will be
hardware-dependent programs; inte-
grated programs, too, will become point-
less since integration will be via a display
manager under the direction of the oper-
ating system. The user will create his
or her own suite from a wide set of
modules.

Multitasking " software is needed
that will allow peer-to-peer communica-
tions via system calls, clearing up the
current pc LAN shambles, and eliminating
kludges like NETBIOS. It will also allow
multiple programs to execute concur-
rently, which is essential for communi-
cations. ;

" Surely 1BM will introduce, with its
next generation PC, its own multitasking
operating system—with a new version
of the window manager utility, Topview,
to handle graphics—utilizing SNA LU 6.2
protocols on a token-passing ring
network.

IBM’s change from single-tasking to
multitasking, which will make the entire
industry’s changeover inevitable, may be
a watershed event for many pc hardware
and software vendors. Currently’ only

‘Digital Research has a developed and

tested multitasking product in its Con-
current/DOS (C/DOS).

What will applications vendors do
when IBM moves the goalposts? Will Lo-
tus and the rest be able to produce viable
modules running the Topview windows

or are they vulnerable to low-price
clones? Clearly, 1987 will be the year of
reckoning for the pcindustry.

Unix in Pc Workstation Sofiware

Another option in pc workstation
software lies in Unix. Unix itself is inade-
quate, but it has been successfully used
as a basis for many engineering worksta-
tions. These proprietary operating sys-
tems are derived from Unix, giving
developers and users access to numer-
ous utilities. Key examples are the Sun
workstation and IBM’s RT PC. It is doubt-
ful, however, that similar developments
will take place in the office sector.

Another fateful change in the pro-
spective evolution of pcs to workstations
will come with the hardware solution to
the network interface.

THE ULTIMATE
WORKSTATION
LAN MUST BE
COMPATIBLE
WITH TELE-
PHONE
CABLING.
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What Is a
Workstation?

To keep the cost of the LAN connec-
tion affordable, the ultimate workstation
LAN must be compatible with telephone
cabling. This constraint implies star-
based switching similar to a telephone
exchange. It is likely that the computer
industry of tomorrow will become a com-
munications industry with independent
workstation and database server ven-
dors, using ISO protocols, replacing the
computer suppliers of today.

Hardware trends demonstrated by
products like the massively powerful
Atari ST1040 show what can be achieved
in the low-cost workstations; IBM et al.
could eventually reach this price/perfor-
mance level, but the communications
system industry could open the door to
the entrepreneurs, creating sysfems from
boxes. ,

Still, the assorted vested interests
restraining progress are very strong.
Since programs like Lotus 1-2-3, Frame-
work, Symphony, MS-Windows, etc., are
threatened by the advent of true multi-
tasking operating systems, the transition
could lead to a major shake-up in the pc
applications industry. To date, the ideal
solution represented by Digital Re-
search’s C/DOS has gone nowhere inside
the U.S. due to lack of support from the
applications packages, fostered by IBM’s
strategic use of PC/DOS to keep the work-
station concept low key. Why then
should the situation change?

IBM will certainly move forward into
aproprietary operating system, partly as
a defense against the clones, but mainly
because of Digital’s recent success
against IBM’s midrange computers. All
IBM’s machines use page-oriented vdts
that are designed for dp but not for office
functions, which are essentially charac-
ter-oriented.

With their asynchronous data ex-
change, Digital’s systems have been able
to combine data processing and office
“functions far more easily. Even with the
new 9370, IBM has failed to address the
problem. Instead of relegating the PCto a
low-key role, IBM will want to create full
function pc LANs with LU 6.2 protocols,
using midrange machines like 9370s as
servers.

The commercial incentive for IBM to
replace PC/DOS and to move firmly into
the workstation era has arrived, and IBM,
alone, can move the goalposts. |

Martin Healey, chatrman of Technology
Concepts Ltd., a microcomputer systems
house in Cwmbran, Wales, is professor of
microprocessor engineering at University
College, Cardiff, UK.
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WITHOUT DATA GENERAL

INTEGRATING YOUR COMPUTERS IS LIKE
PITTING MAN AGAINST MACHINE.

DATA GENERAL GIVES YOU
THE BEST SOLUTIONS
FOR COMPUTER INTEGRATED
MANUFACTURING SYSTEMS.

Are the levels of your manufacturing oper-
ation locked in hand to hand combat? Our total
integration solutions can make them all work
together. Hand in hand.

The full range of our computers and solu-
tions spans key areas. So engineering can tie in

'with manufacturing. Planning and control can

communicate with sales and administration.

We give you advanced productivity solu-
tions. With TEO™ our technical automation
system. And with CEO® our business automa-
tion system. Each further streamlines your
operations when they're combined with major
CIM applications.

CIRCLE 26 ON READER CARD

Data General is firmly committed to
industry communications standards. Like MAP
SNA, X.25 and Ethernet® They give you even
more flexibility. And help you forge different
systems into a single information mainstream.

What's more, our MV/Family computers
are price/performance leaders. Which makes
these solutions more affordable.

Our global support team can mold manu-
facturing solutions to fit almost any need.
Whether it be production of steam turbines.
Or manufacturing paper products. Companies
wrestling with today’s complex manufacturing
needs have discovered integrated solutions
from Data General.

To find out more, call 1-800-DATAGEN (in
Canada call 1-800-268-5454). Or write: Data
General, 4400 Computer Drive, MS C-228,
Westboro, MA 01580.

¢»Data General
aGeneration ahead.

© 1986 Data General Corporation. TEO is a trademark and CEO is a
registered trademark of Data General Corporation. Ethernet is a
gistered trademark of Xerox Corporation.
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 transaction processing.

Ask anyone who is seriously involved
in OLTP (on-line transaction processing) what
wor ries them most and they’ll give you one consistent
answer, “system failure” That’s when the domino theory goes
towork. Because when the computer goes down, your whole operation
goes down withit.

Now ask them what they look for most in an OLTP computer and, again,
they’ll answer with amazing consistency, “affordable power.”

So, it should come as no surprise that when people learn Stratus makes
the most complete, cost-effective, on-line system featuring hardware-
based fault tolerance, they respond, intelligently enough, by buying .

What is surprising is the fact that Stratus computers are
priced lower than many others that offer less power and
no fault tolerant architecture. '

Ifyou're seriously looking at OLTP systems,
dowhat so many others have already done —pick
Stratus. Because we make the most reliable com-

- puter for cost-effective transaction processing

in the world.

Let us show you how a Stratus fault toler-

~ youroperation up and running profitably ful
 time. Call our Marketing Services Dept.at
800752-4826.In MABU0-221-6555.
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BY BILLMUSGRAVE

Most of the publicity inspired by pc-
based bulletin boards has focused on
techno-vandals trading hot gossip and
stolen access codes, but the personal
computer bulletin board system (BBS)
can also be an economical communica-
tions medium for mainstream users. In
particular, a BBS can provide some of the
features of expensive electronic mail
systems for a minimal cost.

The first bulletin board was appar-
ently, and appropriately, a California
product. Almost 15 years ago, Resource
One, a San Francisco-based nonprofit
outfit of computer pros, had a bulletin
board called Community Memory run-

ning on a donated XDS computer. Termi-
nals were in the San Francisco Public
Library and in a health food store near
the University of California, Berkeley
campus. Today, Ken Goosens, a senior
information center analyst who runs a
bulletin board at the Federal National
Mortgage Association in Washington,
D.C., estimates that there are 400 bulle-
tin boards in the nation’s capital alone,
and over 10,000 in the U.S.

Setting up bulletin board systems
isn’t a major investment. The hardware
is a pc system of one type or another,
perhaps one already owned. RBBS-PC
Software, the most widely used remote
BBS for pcs, has a no-charge limited k-
cense (but an $8 handling charge). Com-
mercial bulletin board software can be
list priced as high as $495, but because of
the availability of free and low-priced BBS
software, buyers can often do a lot bet-
ter. Modem Controls, Chicago, has listed
-the price of a product called Channel One
at $495, “discounted to $299.” For a time
in 1986, the product was being shipped
for only $99. Clark Development Co.
Inc., Murray, Utah, makes PCBoard in
three versions: the most basic costs $80,

\VA@

Personal computer
bulletin boards
can be cheap short-
cuts to some of

the benefits of
electronic mail.
Despite raffish
publicity about
some bulletin
boards, mainstream
users find that

they can solve
business problems
in the real world.
Bulletin boards are
used as message
exchange centers,
billboards, and

as a means of
distributing soft-
ware and support to
dispersed pc users.
Organizations

that have set up
personal computer
bulletin boards

tout the speed,
accuracy, and
efficiency of such
systems, as well

as the low cost.
Software required
to operate a
personal computer
bulletin board

can be bought for
$100; some systems
in the public

domain are free.
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amultitasking version is $120, and a mul-
ti-user system with three nodes is $180,
with additional nodes—up to nine—cost-
ing $50 each. Other commercially avail-
able bulletin board software packages
include Chairman, sold by Dynamic Mi-
croprocessor Associates, New York, and
Net-works' II from High Technology
Software Products Inc., Oklahoma City
(see “Bulletin Board Bulletin”’). In addi-
tion, many general purpose office auto-
mation and electronic mail packages can
perform bulletin board functions.
Running a system does require an
operator. Housekeeping functions will
vary with the application. For instance, if
for reasons of security the BBS is private,
someone has to maintain the roster of us-
ers. On boards that allow or encourage
uploading, someone has to review the in-
coming files, perhaps categorizing each.
Regardless of the application, someone
should back up the system periodically.
While a BBS can run on a small pc
system-—even on a floppy-based sys-
tem—a single-user system has all the
drawbacks its name suggests. There are
several approaches to supporting con-
current users. Some BBS operators use
multitasking software to support multi-
user partitions; others have added more
pcsin a LAN with shared files. Among the
multitasking software packages current-
ly being used by BBSs are Multilink, made
by The Software Link Inc., Atlanta;
DoubleD0s, a product of SoftLogic Solu-
tions, Manchester, N.H.; DESQview from
QuarterDeck Office Systems, Santa
Monica, Calif.; and 1IBM’s TopView.

Put to a Variety of Uses

Some boards can act as message ex-
change centers. Some business BBSs are
designed to permit remote communica-
tion, say, between people in different of-
fices or on the road. Others can
distribute software and support to dis-
persed pc users. Some bulletin boards
act as billboards, making information eas-
ily available to outside users. To reduce
telephone tag, a BBS can act as a central
message repository for a project team.
Not only can the BBS make it easier for
team members to stay in touch, but it
also can provide alog to track the history
of a project. Most of the available bulletin
board software supports any or all of
these functions, and BBS operators can
configure their systems to include, omit,
or restrict features to meet organiza-
tions’ differing needs.

Some BBSs can participate in store-
and-forward communications networks
wherein correspondents send and re-

ceive mail through local participating
BBSs. Bulletins from the BBS operator can
be posted for all to read. Files—text,
data, and program—can be uploaded and
downloaded with communications proto-
cols eliminating transmission errors.

The user community can be re-
stricted or open to all. Security features
found on BBSs include passwords, en-
cryption, multiple security levels for us-
ers, the logging of attempted security
violations, and automatic disconnect for
too many violations.

One company that uses a BBS for
electronic communications is Coca-Cola

ABBS CAN BE
A CENTRAL
MESSAGE RE-
POSITORY FOR
APROJECT
TEAM.

Foods, Houston. The board supports
electronic mail between regional sales
offices and Houston, and in addition,
serves as a document distribution cen-
ter. About two years ago, Coca-Cola
Foods installed its BBS, thinking at the
time that it would be an interim solution,
according to Cheryl Currid, manager of
sales systems planning and information.
The need for electronic mail was recog-
nized, but not well defined, and the BBS

| approach appealed to Coca-Cola Foods

because of its low cost. The investment?
A personal computer system that could
later be reused for something else. The
software was free. At that time the sys-
tem was expected to be in use for no
more than six months.

“We knew we needed something
like this, but we really didn’t know exact-
ly how we’d use it—things like volume of
traffic and use patterns,” explains Cur-
rid. “That’s probably why we went
around and around with the MIS staff. We

couldn’t answer their questions well

enough for them to offer a solution.”
Now Coca-Cola Foods can better
identify its needs for electronic mail.
“We know how many calls we have and
what the traffic patterns are,” says Cur-
rid. Statistics gathered from May
through October tally up more than

15,000 calls into the BBS, 4,000 messages
posted, and 6,000 file transfers.

One use Coca-Cola Foods makes of
its BBS is the distribution of Lotus 1-2-3
spreadsheets to regional offices. The re-
gions fill in the spreadsheets and return
them to Houston. Error detecting and
correcting protocols ensure accurate
transmission of the forms in both direc-
tions. Currid says Coca-Cola managers
find this a particularly effective way to
survey the field. Currid says that the BBS
will probably be replaced in the future—
when someone demonstrates a system
that does the job at a price Coca-Cola is
willing to pay. In the meantime, the BBS
has proved less costly than using a com-
mercial common carrier electronic mail
service.

As a software distribution system,
BBSs are obvious tools for personal com-
puter software developers and market-
ers. For proprietary software, licensees
can be given full access, while a part of
the BBS can be set aside for demonstra-
tions to potential users. Another class of
software, sometimes called “freeware,”
“userware,” or ‘“‘shareware,” is also
found on BBSSs, both those used by devel-
opers and those operated by indepen-
dent groups. This software usually
carries a limited license allowing redistri-
bution of unmodified copies. Developers
hope to recoup their development costs
by soliciting nominal contributions from
those who find the program useful. (Cur-
rid of Coca-Cola Foods says that while it
can be difficult to locate program au-
thors, Coca-Cola attempts to pay for pro-
grams it uses.) Paying the requested
contribution usually gets the user a copy
of the most recent revision of the pro-
gram and whatever published documen-
tation exists. The payment can also
cover some user support.

A Business in liself

Distributing public domain software
has even become a business in itself for
some BBS operators. There are for-profit
BBSs that make large software libraries
accessible to users for as little as $15 a
quarter, while some other BBSs solicit
contributions to offset operating ex-
penses. Businesses with large or widely
dispersed pcs use BBSs to distribute pub-
lic domain software and userware. This
makes useful software available through-
out the organization, and it gives a point
of centralized control and support. Addi-
tionally, it saves money by letting users
try a variety of free (or at least inexpen-
sive) packages before spending hun-
dreds or thousands of dollars on com-
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mercial packages or custom code.

The Federal National Mortgage As-
sociation, more commonly called Fannie
Mae, uses a BBS to provide public domain
software to users of its 500 or so person-
al computers. Fannie Mae also allows ac-
cess to its BBS via two listed telephone
numbers. A third, unlisted line is re-
served for Fannie Mae personnel.

The board has about 1,500 users
registered at any given time. Generally,
users are dropped after two months of in-
activity. In operation since 1984 and cur-
rently supporting 170MB of disk, FNMA
offers a broad collection of software to
callers from across the nation. Ken Goo-
sens reports users of Fannie Mae’s
board say, “It’s all there; there’s nothing
I can upload that they don’t have.”

With so much to sort through, it

could take an FNMA user some time to lo-

cate a program that solves a given prob-
lem. Sometimes Goosens gets requests
from staffers for a specific type of pro-
gram. He then “sweeps off” and for-
wards to the user a diskette or soof full
programs he thinks may fill the bill.

Some of the software on the BBS has
come into wide use within FNMA. Goo-
sens notes that an effort is made to pay
any requested fees for code distributed
on “try and buy” licenses, under which a
user pays if he likes a given software
package and wants updates and support.
For instance, FNMA has paid for multiple
copies of Extended Batch Language, a
package distributed under limited li-
cense. The EBL license allows redistribu-
tion for noncommercial use and requests
a $49 license fee for commercial use. Fit-
tingly, FNMA got its original copy of EBL
from another bulletin board.

While mainly a redistribution point

Bulletin Boards
and Business

for public domain software, the Fannie
Mae BBS sometimes moves files between
regional offices and headquarters. Goo-
sens says it surprises some people that
the board doesn’t specialize in packages
for mortgage processing or analysis.

The FNMA BBS, which greets users
with “WELCOME TO  FANNIE MAE, the
Warp Drive of Power Downloading . . .”
lets users register on-line. Like many
BBSs, it presents some ground rules to
which the user must agree if he or she
chooses to register. The FNMA rules are
simple: users agree to respect program
copyright law by exchanging only public
domain and freeware on the BBS, to use
their true names, and to accept responsi-
bility for using anything taken from the
BBS. Says FNMA, “We provide a copy ser-
vice only.” Goosens takes an hour or so
every few days to police the system and
categorize software.

While Fannie Mae’s BBS has elec-
tronic mail capabilities, FNMA uses Data
General CEOs installed in its offices to
handle routine electronic mail. Once in a
while, however, someone from Fannie
Mae visiting a lender office may unex-
pectedly need a file. Goosens says it hap-

‘pens rarely, but it has proved possible to

load the file onto the BBS and download it
to the lender’s office. Additionally, Goo-
sens suggests that the BBS electronic
mail capability can be used on an ad hoc
basis, for instance, to support consul-
tants working off-site.

While Fannie Mae operates its BBS
as a two-way street, the U.S. Depart-
ment of Commerce Economic Bulletin
Board operates its BBS primarily as a
read-only system. This board, supported
by users paying a small annual fee, is an
attempt to provide a single distribution

point for current economic information
developed by several federal agencies,
including the Bureau of Labor Statistics.
Bulletins provide general news, guides
to different agency contacts, and a calen-
dar of release dates for pending an-
nouncements. The board also offers
information on new data and products
offered by Commerce agencies, and ex-
ecutive summaries of larger studies
available through the Government Print-
ing Office. ‘

Acts as Billing Agent

NTIS, the National Technical Infor-
mation Service, acts as the billing agent
between Commerce and its users. Many
users of the Economic Bulletin Board are
from the New York financial community,
but others are located throughout the
world. In fact, to better serve subscrib-
ersinthe U.K., the board recently includ-
ed a bulletin explaining how a caller in
Britain can make sure his connection is
via the transatlantic undersea cable;
when the choice is left to the phone sys-
tem, users routed over satellite can ex-
perience awkward transmission delays.

By putting the information onto the
BBS, dissemination is faster, more accu-
rate, and requires less labor, explains
Ken Rogers, chief of the statistical staff
in the Office of Business Analysis at the
Department of Commerce. There are
eight lines into the BBS, and the system
runs at capacity several days a month, ac-
cording to Rogers, when eagerly awaited
data or announcements, such as the
Gross National Product, are posted.

This is not the only BBS operated by
the Commerce Department. For exam-
ple, the Bureau of the Census uses a BBS
to post job vacancies ranging from entry
level to senior management. Another
BBS offers pc information to Census Bu-
reau staffers: software and hardware re-
views, training programs for Census and
Commerce personnel, and support. for
individual personal computer users.

The National Weather Service op-
erates a number of boards, each targeted
to a specific group. Among the users are
analysts needing historical meteorologi-
cal data, and others that seek marine
weather and nautical information.

As users come to recognize the po-
tential, bulletin boards may become as
common in software as they are on
walls. |

A former associate editor at DATAMA-
TION, Bill Musgraveis a California-
based freelance writer specializing in
computers and communications.
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continue to be the world's most
long after others

The 32-bit, 16-MHz Intel" 80386

‘ microprocessor is at the heart of
the new COMPAQ DESKPRO 386"
Assuch, it lets you run thousands of
industry-standard business and
engineering programs 2-3

times faster than ever.
But that's where the
similarity with
other 80386-
based PCs
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The most advanced personal

Lotus™ is a registered trademark of Lotus Corporation. Intel” is a registered tademik of infeb Corporanor Microstt e registered trademia b ol Mictosott Conporation, COMPAQ" i aregistored tademark and COMPAQ



'DESKPRO 386 will
“advanced personal computer
“copy its engine '

ends. Along with advanced 32-bit archi-
tecture, every component has been op-
timized to achieve a true minicomputer
level of performance in a personal
computer. That's why no other per-
sonal computer is this advanced.

@reater stores of
knowledge

The COMPAQ DESKPRO
386 provides you the most ¢
storage capacity and per-
formance available in any
personal computer. High- §
performance 40-, 70- and 130-
Megabyte fixed disk storage
drives access information as
much as 50 to 150 percent faster
than those used in other advanced-
technology PCs. And they store 5,000
to 50,000 more pages of data.

We also developed a fast, eco-
nomical way to protect all that
data. Back up and verify 40 Mega-
bytes of data on a single formatted
cartridge at the timesaving rate of
one Megabyte per minute.

The most memorable
personal computer

| Break the 640-Kbyte memory barrier
and use up to 8 Megabytes of high-
speed 32-bit RAM with the COMPAQ
Expanded Memory Manager. This
software comes standard and

v

g o

.

Storage drives access
data faster, enhancing
performance.

works with programs that follow
the Lotus®Intel/Microsoft” (LIM)
Expanded Memory Specification,
allowing you to build even bigger
spreadsheets, sort larger databases
and run more programs without
having to buy additional software
. or use expansion slots, leaving
more room for you.

keyboard to help touch typists
avoid mistakes and simplify com-
mon chores. We offer a color moni-
tor with enhanced color graphics.
And we offer a one-year limited
warranty. These are just a few rea-
sons why the COMPAQ DESKPRO
386 is the unparalleled value for
demanding users.

_ Expanding
horizons

Exceptional expandabil-
ity lets you add as many as
four internal storage de-
vices. Place up to 10 Mega-
bytes of high-speed 32-bit
RAM on the system memory
board without using an expansion slot;
14 Megabytes of RAM using only two.
‘Or configure it using the COMPAQ
Enhanced Color Graphics Board
with built-in lightpen interface taking
up a single slot. This leaves four ex-
pansion slots that are compatible with
industry-standard expansion boards.
So you can communicate with main-
frames, in a network, or in a multi-
user environment.

Built to higher standards,
with “more” standards

We build more into the COMPAQ
DESKPRO 386, with more care. We
have included interfaces for printers
and modems. We improved the

The most advanced personal computer
because it incorporates the most advances.

computer in the world

DESKPRO 386TM is a trademark of COMPAQ Computer Corporation. ©1986 COMPAQ Computer Corporation, all rights reserved.

History in the making

COMPAQ?’ reached the Fortune 500
faster than any other company in
history by making computers that
work better. And even though
some companies may copy one or
two of our latest computer's fea-
tures, it will be years before they
copy them all. Such attention to
engineering detail is the reason why
COMPAQ Computers are recog-
nized as best in their classes by
industry experts and users alike.
For the Authorized Dealer near-
est you, or to obtain a brochure,
call 1-800-231-0900 and ask for
Operator 29. In Canada, call 416-
449-8741, Operator 29.

For engi-
neering and design
work, use a lightpen with the i

built-in interface on the COMPAQ Enhanced
Color Graphics Board.

It simply works better.

- __comena
OESRID 386




fore committing to a long-term installation.

Rev Up Your Pcs

i

BY ROBERT MOSKOWITZ

A new breed of products that delivers
more bang for the bit is helping MIS man-
agers rev up the corporate pc. These de-
vices, known as accelerators, provide
desktop micro users with improved per-
formance and better access to mainframe
resources. Instead of moving micro us-
ers to newer and faster machines, MIS
chiefs can beef up the performance of ex-
isting hardware by adding aftermarket
acceleration devices that minimize pro-
cessing times.

This acceleration process, how-
ever, almost always creates some de-
gree of compatibility problems because
the acceleration is usually achieved
through shortcuts and compromises in-
side the micro.

When a pc is accelerated, any or all
of its complex internal characteristics
can be altered in unexpected ways. This
is particularly true when only part of the

Accelerator products can help MIS managers deliver more power and performance to the cor-
porate pc, but this revving-up process almost always creates some compatibility problems.
The same acceleration device that makes a spreadsheet recalculate faster may cripple a data-
base and make nonsense of a graphics screen. MIS chiefs should test them very carefully be-

system is being worked around or re-
placed. Thus, a plug-in card that provides
a new and faster cpu to the pc may also
create incompatibilities that disable the
micro-to-mainframe networking card.
That means the same acceleration device
that makes a spreadsheet recalculate
faster may cripple a database application,
make nonsense of the graphics screen,
or prevent resident utility programs
from operating.

It is important that MIS managers
test an acceleration device carefully be-
fore committing to long-term installa-
tions. They should also make sure that
the products are reliable, easy to use, and
interfere as little as possible with users’
routines and applications.

There are four basic groups of ac-
celerators now on the market: software
products that are designed to minimize
processing delays; plug-in chips and sub-
systems that replace a chip on the sys-
tem board without using an expansion
slot; standard pc expansion slot plug-in
cards that contain a new cpu chip cooper-
ating with or replacing the original; and
system boards that replace the original
pc system board and support existing pe-
ripherals, adaptors, and software at high-
er levels of performance.

Software accelerators work by
speeding up critical functions inside the
computer, including disk access, screen
display, and keyboard input. Disk access,
of course, is often the most important be-
cause it usually consumes more comput-
er time than any other operation.

Another technique is the disk cache,
which involves special software that in-
tercepts every disk access command.
The disk cache retains as much informa-
tion read from the disk as possible in
much faster RAM storage. That means
the micro doesn’t have to read those
same data again from the disk because
they're in RAM.

Screen display accelerators work
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*EXTRA*

FIND CARGO

LOST AT SEA!

ITTrushes aid to fleet

A California shipping agent,

who used to worry about keeping -

in touch with a worldwide fleet of
container ships by telex, called his
operation “shipshape” today.

Bill Lowe, a manager for Los
Angeles-based Merit Steamship
Agency, Inc., added that ITT
Worldcom experts had made it
“much, much easier” to transmit
cargo schedules.

Merit, a nationwide shipping
agency, is one of the few agencies
to represent a number of stcam-
ship companies in worldwide
cargo transport,-Mr. Lowe
explained.

“We dispatch over 40,000 telex
messages a month,” he said. “So
we really needed a first-rate com-
munications network to keep our
customers on top of their imports

_and exports”

ITT Worldcom solved all the
sticky problems that.Merit faced
with its last international carrier,
Mr. Lowe pointed out. “And they
even cut some of our costs—by
50%!”

Service...and Savings.

Among Merit’s major clients is
Japan Line, which each year
moves thousands of containerized
shipments, inland and overseas.

BACK IN TOUCH—Shipping agent Bill Lowe after rescue.

ITT Worldcom created a super-
efficient network between Merit’s
14 U.S. locations and Japan Line’s
Tokyo headquarters.

This network
includes cus-
tomized commu-
nications soft-
ware, plus ITT’s
sophisticated
Worldbridges™
family of net-
working, office
automation and
electronic mes-

saging services. _

Let the ITT Lifesavers go to
work for you. Call 1-800-922-
0184. Or mail our coupon.

ITT WORLDCOM. WE COULD BE YOUR LIFESAVER.**

Name

Title

Company

Address

City

State

ITT World Communications
Dept. CR/A, 100 Plaza Drive
Secaucus, N.J., 07096 *

Zip

- COMMUNICATIONS
SERVICES VIA

CIRCLE 28 ON READER CARD

© 1986 ITT World Communications Inc.



by bypassing some of the slower and
more cumbersome routines built into the
pc’s standard DOS and BIOS programs. By
controlling the display with more sophis-
ticated routines, the pc can scroll faster
and flash text onto the screen more rap-
idly, greatly increasing performance.
Some hardware accelerators come with
software accelerators that can be used to
increase the DOS execution rate. Soft-
ware can also speed up the key-repeat
rate, providing controls to recall and edit
previous DOS commands.

Programs in the software category
just discussed can be used alone or in
conjunction with hardware accelerators.
Software accelerators are fairly simple to
install and remove and they require no
extra power. They create compatibility
problems, however, and they do not
speed up every computer operation; ap-
plications that are memory intensive
may show little acceleration due to the
software. In addition, accelerator soft-
ware may conflict with the application or
memory-resident utilities.

Simplest Devices Replace Single Chip

Often, the least expensive and sim-
plest accelerator devices are those that
replace a single chip. One product, PC-
Sprint from Exec-PC, Shorewood, Wis.,
replaces the computer’s . original
4.77MHz timing chip with a tiny card that
contains one high-speed and one normal-
speed timing chip. The user can select
fast or slow operation, even in the middle
of an application, by simply flipping an ex-
ternal switch hardwired to the card.

Devices such as PC-Sprint attempt
todrive the computer faster by forcing all
its components to operate in the higher

puter is driven too fast, the tolerance of
one component will be exceeded, caus-
ing the entire system to fail.

PC-Sprint overcomes this problem by
replacing the pc’s timing crystal. PC-
Sprint comes with interchangeable tim-
ing crystals that run the computer at
6MHz, 7MHz, and 8MHz. All that the in-
staller has to do is find the fastest one
that works by running the portfolio of
important applications and hardware en-
hancements with different timing crys-
tals. When an application doesn’t run
correctly at the high speed, the user sim-
ply flips the switch to return to the nor-
mal speed. These devices, however,
don’t offer complete compatibility. »

A more sophisticated approach to
accelerating a micro is to give it a new
cpuinstead of anew timing chip. The eas-
iest way, of course, is to pull the original

ranges of their tolerances, but if the com-

Rev Up Your

Pes

cpu chip and replace it with one that oper-
ates somewhat faster. The advantage of
these chip-replacement products is that
they do not require an expansion slot nor
do they put a strain on the pc’s power
supply. Since they don’t alter the electri-
cal characteristics of the pc expansion
bus, most plug-in cards for displays,
drives, networks, and special functions
should operate normally, but be aware
that replacement chips can provide only
limited acceleration because they still

have to use the micro’s original com-

ponents.

It’s also worth noting that these
higher-speed cpu chips may not be fully
compatible with every application users
want to run. This is particularly true for

graphics applications. Another big draw-
back to the replacement cpu chip is that it
is usually impractical to open the box and
restore the pc to its original condition
when the user discovers an incompati-
bility.

Another type of accelerator device
replaces the standard cpu chip with a pig-
gyback card that contains the new cpu
plus the circuitry needed to support the
adaptation. Devices such as the Sur-
prise! card from Maynard Electronics,
Casselberry, Fla., attempt to intelligently
control the various pc components so
that each runs at its maximum practical
speed.

Boards that plug into the cpu chip
socket and contain both a new cpu and

68 DATAMATION [J JANUARY 15, 1987




THE SYSTEM
REPLACEMENT
BOARD ESTAB-
LISHES A NEW

OPERATING

MEDIUM.

support circuitry share many of the same
characteristics as simple replacement
chips. These cards, though, are more ex-
pensive and they may have hardware or
software switches that allow a return to
normal-speed operation when incompat-
ibilities are encountered. The disadvan-
tage is that the cards tend to modify the
operation of the expansion bus, creating
the possibility of problems with some of
the pc’s standard plug-in cards.

Next Level of Sophistication

Accelerated processors mounted
on cards to fit expansion slots are at the
next level of sophistication. These con-
tain either preemptive or cooperative
processors. Preemptive cards, such as

the 286 Express from PC Technologies,
Ann Arbor, Mich., and the Tiny Turbo
286 from Orchid Technology, Fremont,
Calif., totally eliminate the standard cpu.
Others, like the 286 Speed Pak from
Classic Technology, San Jose, and the
highest-performing PCturbo 286e from
Orchid, create cooperative environ-
ments. They do this by relegating the
original cpu to simple 1/0 activities and
modifying pc operations so that their
own high-speed chip functions as the
system’s central processor.

Either way, the cards may contain
some high-speed RAM to support their ac-
celerated cpus. The cards may also have
room for an accelerated math coproces-
sor that further boosts performance.
(Unfortunately, the standard math co-
processors for pcs generally won’t oper-
ate on these plug-in accelerator cards.)

Cooperative cards require some
form of software utility that modifies the
standard operation of the pc and allows
the accelerated processor to function.
Similar to the piggyback cards, the plug-
ins, with the help of cooperative proces-
sors, use the resident pc ROM BIOS and
other components. This tends to limit
the acceleration they can provide. How-
ever, since the original cpu is left to han-
dle 1/0, the expansion bus can usually
support standard plug-in cards when op-
erated at normal speeds.

Once again, compatibility can be a
concern, The PCturbo 286€, for example,
provides considerable compatibility for
other plug-in cards, but it creates prob-
lems for demanding applications, such as’
getting the mainframe to push data into
the accelerated pc at rates faster than
1,200 baud, which results in characters
being lost.

Some of the cooperative processor
accelerator cards have an 8K high-speed
RAM cache that allows the accelerated
cpu to access data in memory much fast-
er and more efficiently. That’s achieved
because data from the micro’s standard
RAM is shuttled to the high-speed RAM
cache, where it can be used by the cpu at
the highest possible rate. ‘

Not only is the 8K RAM cache less
expensive than a full 640K of memory,
but it also corresponds with the amount
of RAM used by many of the benchmark-
ing programs, giving these cards high-
speed ratings that are misleading. The
RAM cache unquestionably helps these
cards run faster, but the acceleration is
considerably restrained when memory-
intensive operations require constant
swapping of 8K increments from stan-
dard, slow RAM into the high-speed RAM
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cache. Accelerator cards with a full 640K
of high-speed RAM are a much wiser
choice.

While accelerator cards with pre-
emptive processors are somewhat hard-
er to install they need no special
software to modify pc operations and
take over as the new cpu. As is the case
with cooperative processor cards, some
preemptive cards use an 8K RAM cache to
speed up memory access. Others load
data and program into their own 640K
high-speed RAM.

Because the micro is operating with
anew cpu at higher speed, the expansion
bus usually strays from pc standards.
Certain plug-in cards may not operate
normally. Since some of these cards may
consume more than 25% of the pc’s elec-
trical power, it may be a good idea to
replace the power supply when the accel-
erator is installed. ‘

System board products represent
the most complete approach to pc accel-
eration. Because the replacement sys-
tem boardis a fully functional unit, it does
not have to play as many tricks on the
standard pc components as the accelera-

Rev Up Your
Pes

tor software or plug-in hardware to
achieve improved performance.

The replacement system board es-
tablishes a completely new operating en-
vironment for both software and
hardware. In addition to a higher-speed
cpu, replacement system boards contain
their own expansion slots, ROM BIOS, tim-
ing chips, RAM, and other components.
For example, the Bullet-i board from
Wavemate, Torrance, Calif., consistent-
ly the highest-performance accelerator
in the market, has no need for a RAM
cache because it provides a full 640K of
high-speed RAM.

Better than Plug-Ins or Piggybacks
Replacement system boards have

‘other inherent advantages over plug-in

or piggyback cards. They draw no more
power than a standard pc and they leave
all the expansion slots free for standard
plug-in cards.

Another plusis that they can contain
more than 40K of memory, which can be
used as a disk cache. In addition, the sys-
tem board can contain circuitry and com-
ponents that plug-in cards cannot

_

support. The Bullet-ii board, for exam-
ple, supports all the standard network-
ing, graphics, and communications cards
without compatibility problems. Special
circuitry also allows Bullet-ii to support
accelerated micro-to-mainframe connec-
tions without the usual compatibility
hitches.

Although their prices may seem
high, accelerators can provide MIS man-
agers with a cost-effective way to in-
crease performance of pc systems. In
general, the price of the accelerator will
be quickly recovered if it works reliably
and does not conflict with pc hardware
and software components. But, because
speeding up the performance of a stan-
dard micro is a tricky business, MiSers
must pay particular attention to the prob-
lems and difficulties acceleration prod-
ucts may create. That’s why testing
before the switch is thrown is so
important. |

Robert Moskowitz is a business consul-
tant based in Woodland Hills, Calif.,
who specializes in technology and
management.

BUILDING
A COMPUTER
CENTER?

If you’re planning a new, expanded or remodeled DP facility, you

need Datasphere’s help.

Since 1968 Datasphere’s unique combination of services has
saved dollars, frustration and time for large and small firms

around the world.

From turnkey—design/build computer rooms to con-
sultation on the smallest project, we’ll do all or part—on sched-
ule, within budget! Datasphere is unique—we’re engineers,
consultants, planners and builders specializing in computer

facilities.

Datasphere’s engineers are expert in all computer support

systems including:

® Uninterruptible Power Systems

® Computer Power Centers

® Computer Fire Protection Systems
® Computer Type Air Conditioning
® Gas Turbines/Diesel Generators
® Operation Command Centers

800-221-0575

IN NEW JERSEY CALL: 201-382-2300

¥
dEﬁBSﬁ'EFE,h‘IC. 1255 Westfield Avenue, Clark. New Jersex 07066
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® Elevated Flooring

® Frequency Converters
® Line Filters

® Security Systems

® Systems Monitors

® Voltage Regulators

CALL DATASPHERE

Training & Gonsulting

on System Analysis & Database Design

Chen & Associates, Inc.
4884 Constitution Ave., Suite 1-E, Baton Rouge, LA 70808

Modeling Tools

on IBM PC

ER-Designer Draws Entity-
Relationship diagrams.

SchemaGen Generates schemas for
a specific DBMS.

Normalizer Normalizes relations

(504) 928-5765
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IN CORPORATE
NETWORKING, IT'S BANYAN

-

When it comes to linking all
the elements of a corporate-wide
network, you have two choices:

A costly combination of single
and multi-cluster LANS; disk, print
and file servers; protocol convert-
ers, mainframe upgrades and moun-
tains of complicated software—all
from multiple vendors.

Or a Virtual Networking
System from Banyan.

Banyan’s family of network
servers, with their powerful VINES
(for Virtual Networking Systems)
architecture, are the only single
solutions available today that
meet all your networking needs.

. You can tie together several
or several thousand PCs in single
clusters, multiple LANs or wide

area networks. And tie similar and
dissimilar LANS to minis or main-
frames of like or different manu-
facture, both locally or remote, in
a true distributed information
sharing system.

Because only Banyan ap-
proaches networking from the
standpoint of distributed comput-
ing, where one or more LANs must
be supported within departments,
between departments, between
buildings even in distant cities.

Simply put, without replacing
any existing systems or applica-
tions, you can build new applica-
tions and integrate them all in a
corporate-wide network. And if
that’s not enough, there’s a respon-
sive direct support program.

CIRCLE 31 ON READER CARD

. OREVERYBODYELSE. ,

If you need to be further
convinced to choose Banyan over
everybody else, call 617/898-2404,
or write for details

F’lease send me more information ;I
| on the Banyan Network Server. {

l Name Title

l Company

| Address

] City State Zip

I Telephone ( ) Ext.

L

The networking decision you make only once.

Banyan Systems Inc.
135 Flanders Road, Westboro, MA 01581







In the new world of theiBM
TokenRing network its
nice to see an old familiar face.

The Token-Ring LAN is a reality.
It shouldn’t surprise you that IBM*
was the company that developed it.
It should be equally unsurprising
that the technology that best allows
the Token-Ring to communicate
with the mainframe comes from
DCA, the makers of IRMA™

Introducing IRMALAN™

IRMALAN is a new family of
software and hardware products
that can exploit the full power of
PCs on the Token-Ring and other

NETBIOS-compatible LANs: IRMA-
LAN SNA Workstation™is software
that provides the PC with the 3270
functionality of IRMA; IRMALAN
APA Graphics Workstation™is the
only sofgmare that not only offers
that same IRMA functionality and
power but can display mainframe
graphics on the PCtoo.

The IRMALAN family includes
gateways that connect Token-Ring
networks to both DFT controllers
and SDLC communication lines.

Best of all, IRMALAN can do
all that with the ease and simplicity
of IRMA. Which means your users
can feel as comfortable working
with IRMALAN now as they have
been working with IRMA.

To find out more about DCA’s
IRMALAN, call us today at 1-800-
241-IRMA, ext.507. ’

deer
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AI&TISIN

WITH AT&T TELEMARKETING;PRO

ot

Booda il
MOTION MANAGEMENT

AND THE AT&T CONSULTANT LIAISON PROGRAM.

For telemarketing and promotion
management applications, the
inclusion of AT&T 800 Service and
AT&T DIAL-IT® 900 Service will
lead to smarter proposals.

Because we’ll help you show
your customers how these services
can be used for a wide variety of
telemarketing and promotional
applications.

From order processing and
customer service, to full account
management and field service
support.

All with excellent trans-
mission quality and traditional
AT&T reliability.

But just as importantly,
through the AT&T Consultant

Liaison Program, we can work
©1986 AT&T

with you to integrate our services
and applications into your proposals
so that your recommendations will
maximize your customer’s move-
ment and management of informa-
tion on a global scale.

In addition, our CLP Network
Communications Applications and
Services manual (available for a
small fee) provides you with a com-
prehensive fingertip reference
for all of AT&T’s extensive line of
network services.

In short, the people and services

of AT&T can help you make more
informed, strategic recommenda-
tions for your customer’s complex
business needs.

And that’s a smarter proposal

for you, as well as your customer.

AT&T Telemarketing and
Promotion Management and the
AT&T Consultant Liaison Program.
More good reasons to partner
with AT&T.

To find out more, talk with your
account executive at AT&T.
Or call1 800 CLP-INFO.

ATeT

The right choice.



lllustration by Rafal Olbinski

BY JEFF MARANOFF, PAUL TATE,
AND BOB WHITEHOUSE

It’s 4 p.m. in New York and Joe Wingtips
has just spent an exhausting day swap-
ping $50 million for foreign currencies
needed by his firm, the Morgan Stanley
Group Inc. Today’s trading didn’t go
very well. Other brokers, fearing the dol-
lar would drop against their Japanese
yen, French francs, and German marks,
had been reluctant to offer deals. In an
effort to salvage the situation, Wingtips
pushes the button on his telephone con-
sole that opens the direct link to his coun-
terpart in the Morgan Stanley office in

Tokyo, where it’s 6 a.m.

“Hello, Akio? Good morning, this is
Joein New York. I'm through for the day.
Let’s discuss what’s left in the book.
Maybe you'll have better luck than1did.”
Though thousands of miles apart, the
same book, or inventory of currency or-
ders, appears on each one’s screen.
They discuss their positions—the spe-
cific amount of dollars and other curren-
cies that must be delivered on certain
days to meet internal profit goals or the
financing obligations of their multination-
al customers. Hours later, at the end of
his hectic day, Akio calls the Morgan
Stanley branch in London, where a new

Money makes the
world go around, or
so goes the song. In
fact, the relationship
works the other
way around. As the
world turns, it hauls
billions of dollars
with it. No sooner
has the sun risen on
one of the world’s
stock markets than .
cash flows in froma
market entering the
evening shadow.
From London to Wall
Street, Tokyo to Mi-
lan, nothing has
helped make this
possible more than
the spread of data -
processing and com-
munications technol-
ogy. The flood of
automation has
brought the financial
community a step
closer to a global
electronic trading -
floor that's open 24
hours a day.
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business day is just beginning. He re-
peats the discussion of trading strategies
and the day’s events with his London
counterpart.

This scene could become more fa-
miliar as automation of the financial mar-
ket takes hold around the world, around
the clock. The deregulation of major fi-
nancial markets in London and Tokyo
has helped fuel this computerization.

Last October there was aregulatory
explosion known as the Big Bang in Lon-
don’s financial district; it brought down
the walls of tradition that have governed
the way the City’s stock exchange has
operated for centuries. Replacing that
tradition is technology and new stock
trading regulations allowing freer securi-
ties dealing between local firms and be-
tween markets in London and abroad.

In preparation for the deregulation
detonation, London’s financial communi-
ty shelled out more than $1.5 billion over
the last several years to develop interna-
tional networks and systems for on-line
stock quotation, settlements, and elec-
tronic mail. These systems will also pro-
vide the foundation for screen-based

Around the

World in 24
Hours

trading. This flood of automation and in-
ternationalism has pushed the financial
community another step closer to a glob-
al electronic trading floor that’s open 24
hours a day. Despite some glitches dur-
ing startup, the London Stock Exchange
remains confident that the transition to
technology will be successful.

The stock market considered to be
most advanced on the automation front is
the Cincinnati Stock Exchange (CSE),
where the trading floor has been comple-
tely replaced by technology. The CSE’s
National Securities Trading System
(NSTS), which went live in January ’85, al-
lows dealers to trade securities across an
electronic network. “No exchange in the
U.S. can provide better access to stock
trading at lower cost than ours,” claims
CSE president Richard Niehoff.

Most stock markets are using less
ambitious systems that tend to fall into
two general categories.

In the first category are systems
that replace the trading floor. The Na-
tional Association of Securities Dealers
Automated Quotations system (NASDAQ)
here in the U.S. and the London Stock

The European Com-
mittee of Stock Ex-
changes is pushing
for more electronic
links among mem-
bers. Left, the trading
floor of the Frankfurt
Exchange.

“The Tokyo guy
wants to see the gold
position in yen, but
the New York traders
want fo see it in dol-
lars.” Left, the New
York Stock Exchange;
right, trading inside
the Tokyo Stock
Exchange.

Exchange’s Stock Exchange Automated
Quotation (SEAQ) system have adopted
this approach.

The second category includes sys-
tems that maintain most of the workings
of the trading floor, automating only cler-
ical functions. This method is being used
by Tokyo withits Computer Assisted Or-
der Routing and Execution System
(CORES) and by Toronto with the Canadi-
an Computer Assisted Trading System
(CATS).

Encouraging Electronic Connection

Over the last few years, on-line
technology has encouraged the electron-
ic connection of various exchanges. Last
August, a pilot link was set up between
the London and Chicago exchanges. Oth-
er stock exchanges around the world that
have linked up include Chicago and To-
ronto, London and Australia, London and
New York, and Tokyo and Amsterdam.
What's happening to traditional stock ex-
changes is also affecting the newer finan-
cial markets. On the day before the
London-Chicago test began, the U.S.
Commodity Futures Trading Commis-
sion approved a hookup between the
Sydney futures exchange and New
York’s Comex commodity exchange.

Those interexchange connections
will become even more common in Eu-
rope over the next few years as a result
of the Interdata Information System
(1ID1S) project being run by the Commit-
tee of Stock Exchanges in the European
Commission (EC), which is based in
Brussels. IDIS joined 12 European ex-
changes last fall so they can swap histori-
cal data on finished deals. The plan is to
extend this cooperation to bidding and
asking prices by the end of this year and
perhaps to full-screen trading by 1990.

In the U.S., financial houses know
they will need plenty of hardware and
software if they want their traders to be
able to discuss a complete corporate in-
ventory in real time. That’s a capability
most financial firms don’t have today. In
fact, what their separate offices usually
have is a standalone system and a batch
processing cpu that prepares summary
reports overnight.

To make matters worse, bonds may
be on one system, equities on another,
and currencies on still another. This
makes management of the risks associ-
ated with the total corporate position a
treacherous undertaking.

“The volumes of securities and cur-
rencies traded daily have increased
greatly, and with that increase comes an
exponential increase in risk,” explains

Photographs by: top, L. Kautman/Black Star; far left, Comstack Photos; left, E. Miyazawa/Black Star -
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Paul Rachel, president of Chicago-based
Internet Systems Corp., one of several
software development companies to in-
troduce an integrated system for real-
time securities tracking.

Essentially, what the major firms in
the financial industry are building is their
own version of an internal, real-time
manufacturing resource planning sys-
tem. Morgan Stanley’s Trade Analysis
and Processing System (TAPS) is one of a
handful of packages that can manage a
large company’s inventory of financial in-
struments in real time, showing a firm’s
bond, equity, and currency exposure in
multiple currencies. :

“The competition lacks an operat-
ing system to function in the 24-hour en-

vironment,” contends Gerald Lynch, a

managing director at Morgan Stanley.

Lack of Global Inventory System

It was rather surprising to learn that
some major financial firms currently lack
a real-time, global inventory system.
Citicorp says its “global book,” which
will be based on a commercial version of
TAPS, won’t be in operation until next
year. And Merrill Lynch reports that its

system won't be in place for another year
or two.

“If you're not running a global book
by 1990, you’ll be shut out of the mar-
ket,” claims Brian Traquair, director of
banking and investment products at L.P.
Sharp Associates, the Toronto database
company that offers a value-added net-
work and software for worldwide curren-
cy trading. Vendors like I.P. Sharp and
Internet have a lot to gain from predic-
tions that financial houses will spend bil-
lions of dollars over the next few years to
replace batch processing cpus with fully
integrated systems.

Nevertheless, installing a global
system is no easy matter. Financial firms
switching to a global inventory system
face a dramatic corporate restructuring
as a result of the change.

“There’s handwringing and hair
pulling on Wall Street and in London over
the strategic and structural reorganiza-
tion implications of globalization,” com-
ments one senior vp at a major interna-
tional brokerage company in New York.

Excessive inventories are another
reason why many traders are going glob-
al. A tangle of regulations requires each

office to balance its inventory at the end
of the day—a firm can’t borrow or com-
mit to pay more than its official capital re-
serve limits. Lacking a global system,
regional offices can wind up at opposite
ends of the same deal, one buying, the
other selling the same security.

Overcoming the technological ob-
stacles to going global is also a daunting
project. “We're redesigning our whole
trading and support system,” explains
Bernard Weinstein, first vp at E.F. Hut-
ton. “We needed a dynamic inventory for
management information. This will have
what I call an international architecture.
It will support equities, government and
municipal bonds, and mortgage-backed
securities in multicurrencies. That’s the
trick. The Tokyo guy wants to see the
gold position [denominated] in yen, but
the New York traders want to see it in
dollars.”

E.F. Hutton and Shearson Lehman/
American Express, both based in New
York, hired the same software devel-
oper, Cytrol Inc., Minneapolis, to write
their global trading software. As the
banks and brokers buy or develop global
inventory software, international tele-
communications traffic is expected to in-
crease dramatically. - Harry Freeman,
executive vp at American Express, pre-
dicts that international message traffic
volume will double every two years. In
the past, those annual growth rates hov-
ered around 20%. Financial firms that al-
ready have a network are in a better
position than the newcomers.

There is no doubt that the introduc-
tion of high tech to the world’s fast-track
financial markets will have some long-
lasting effects. Just as global markets
speed up trading, communications nets
also accelerate the ability of companies
to see their trading positions, and trading
firms are learning to monitor their expo-
sure and their books in many markets
during a day.

Tan Newman, who heads a team that
pushes financial networks for GE’s Infor-
mation Services Co. (GEISCO, Rockville,
Md.) in London, predicts a more turbu-
lent market movement because of net-
working. “I think one might observe a
greater speed of change, a greater vola-
tility in the markets,” notes Newman,
“but that is simply a natural consequence
of putting technology in place.” [ ]

Jeff Maranoffis a New York-based writer
who specializes tn business and technolo-
2. Bob Whitehouse, a freelance journal-

1st based in London, wriles on communi-
cations topics.
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PC LAN PURCHASES are not a one-time deal.
The majority of local area network users
plan to expand their LAN configurations,
taking advantage of the tremendous after-
market opportunities, reports Dataquest of
San Jose. The industry research firm recently
published some of its findings from a survey
conducted last year of personal computer
LAN users. This report focused on the num-
ber and type of devices connected to LANs
and the means of connecting those devices to
outside resources. Users’ reasons for pur-
chasing a LAN were examined, as were their
plans to expand their LANs and their com-
munications resources in general.

Dataquest found that pc LANs are and will
continue to be a work group communications
solution; that is, pc LANs are expected to re-
main small, serving small groups with a high
need to communicate among themselves.

The survey shed light on the typical LAN.
Even in the largest firm, it generally has four
to seven users. These users share one or two
printers, of which one fourth are laser print-
ers. Only 5% of the those surveyed indicated
that a need to share a printer was one of
their reasons for a LAN purchase.

Though the LAN sites surveyed had an av-
erage of 5MB of network storage per user, a
wide range of storage capabilities was re-
ported. For instance, some networks had a
single pc-based server with 10MB or 20MB
of storage while others had large dedicated
shared drives or multiple shared drives.
| Shared storage was one of the main criteria
‘| for a pc LAN purchase. Dataquest expects
that as pcs pack more and more memory,
sharable resources will be distributed among
several pcs on the network rather than ac-
cessed through a single dedicated server.

Forty-six percent of the sites offer com-
munications outside the network, most fre-
quently access to a multi-user computer on-
site; 21% are connected to remote re-
sources, and another 18% plan to do so;
while 10% connect to another LAN on-site
and 25% plan to.

By 1990, Dataquest expects the average
LAN to grow to six to 10 users. Aftermarket
opportunities will open up as users upgrade
their printers (Dataquest sees users migrat-
ing to laser and other high-quality printers),
expand their storage capabilities (coinciding
with dropping prices in this area), and add
shared communication with resources out-
side the network (65% said they would
have access to outside resources).

Overall, Dataquest does not see users
buying pc LANs to decrease peripherals ex-
penditures but as a way to improve the pro-
ductivity of these expenditures.

Real Time

Computer Consoles’ new 5MIPS Power 6/32S and 8MIPS Power 6/32SX superminicomputers are
positioned in the company’s low and midrange.

Two Companies Introduce
Superminicomputers

Computer Consoles and Pyramid add to existing
superminicomputer families.

BY THERESA BARRY

Computer Consoles Inc. recently intro-
duced two additions to its family of su-
perminis, positioned in the low-to-middle
range of its product line.

The new Power 6/32S features
5MIPS and may be upgraded in the field to
the new 8MIPS Power 6/32SX. Both have
4MB of memory expandable to 16MB.
When running CCI's proprietary Office-
power office automation software, the
32S and 325X can support 32 to 80 users.
Each has five expansion slots. The sys-
tem noise levelis 53dba. It uses standard
220-volt single-phase power, and oper-
ates in an air conditioned environment.
Both computers use CCI's System V
operating system, a Unix System V
derivative.

An optional floating point proces-
sor is available now for both models for
$18,250. The 32S and 32sX are the first of
CCI's superminis to incorporate its new
multiprotocol communications control-

ler (MPCC), which CCI claims permits con-
current use of asynchronous, bisynchro-
nous, and bit-oriented protocols.

Both models will be shipped to
customers this quarter. The Power.
6/32S with 4MB of memory, disk control-
ler, one 380MB disk, tape controller, a
45MB cartridge tape drive, and a Unix
System V license is priced at $89,950; a
similarly configured Power 6/32sX is
priced at $99,950. COMPUTER CONSOLES
INC., Waltham, Mass. CIRCLE 250

Pyramid Technology Corp. recently in-
troduced two new models to its Series
9000 family of 32-bit superminis.

The 9810 features a single RISC pro-
cessor; the 9820 is a tightly coupled,
symmetric system with two RISC proces-
sors. Like all Pyramid computers, both
new models use the company’s propri-
etary 0Sx operating system, a dual port
of both Berkeley 4.2BSD and AT&T Sys-
tem V versions of the Unix operating
system.
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The Series 9000 architecture has a
highly pipelined cpu with 528 registers,
64KB of data cache, and 16KB of
instruction cache. The architecture also
includes Pyramid’s proprietary 40MBps
message-based XTEND bus, which facili-
tates high-speed direct access between
system memory and three intelligent 1/0
subsystems. A TPE controller provides
Ethernet networking and printer inter-
face. An intelligent terminal processor
offloads terminal 1/0 activities from the
main cpu. ’

Pyramid Series 9000 products are
expandable to 128MB of main memory,
256 users, and over 15GB of disk storage.
Standard in the series is an arithmetic ac-

floating point performance. ‘

The 9810 in a basic configuration in-
cludes 16MB of memory, 16 RS232 ports,
a470MB disk drive, a half-inch streaming
tape drive, a system console and Ether-
net, and an 0Sx license for up to 16 users.
Price is $199,950. The 9820 comes stan-
dard with the same, except for 32 RS232
ports and an 0Sx license for up to 32 us-
ers. Its price is $299,950. PYRAMID TECH-
NOLOGY, Mountain View, Calif.CIRCLE 251

Two New Minis from HP
First to use proprietary NMOS 111
chip technology

The HP Micro 3000 and HP Micro 3000XE
are the newest members of Hewlett-
Packard’s line of HP 3000 business mini-
computers. The 3000 will succeed the
existing 3000 Series 37 and 37XE and the
3000XE will succeed the 3000 Series 42
systems, the company says.

Both systems incorporate Hewlett-
Packard’s NM0s III chip technology and
1MB memory chips, which HP claims yield
30% to 50% better price/performance
than existing HP models (the technology
was also used in the HP 3000 Series 950
Precision Architecture system, sched-
uled for shipment in the second quarter).

The Micro 3000 supports four to 16
users and the 3000XE supports eight to
56 users. Up to 30 additional users can be
tied into each by using a LAN. Main mem-
ory ranges from 2MB to 4MB on the 3000
and from 2MB to 8MB on the 3000XE. Both
systems take advantage of HP’s disk-
caching software and support a range of
disk storage options. Maximum disk ca-
pacity is 2.2GB on the 3000 and 4.5GB on
the 3000XE.

Both systems are claimed to be soft-
ware compatible and peripherals com-

celerator unit that enhances integer and

patible with the entire HP 3000 product
line. They both use the MPE V. operating
system.

A four-user HP Micro 3000 system
is $25,730; a 12-user HP Micro 3000XE is
$57,500. Both are available now. HEW-
LETT-PACKARD, Palo Alto. CIRCLE 252

Three Data Switch Products
For communicating over fiber-
opticnetworks

Data Switch Corp.’s new ChannelNet
Model 9055 enables IBM mainframes and
peripherals to communicate at maximum
channel speeds of 3 million cps over
high-speed T-3 fiber telephone circuits.
Data Switch claims it eliminates the need
for front-end processors, which are limit-
ed to a T-1 data transfer rate. The Model
9055 includes two extender units: one at-
tached to the computer channel and one
attached to multiple installed control
units. They’re compatible with the tele-
phone companies’ T-3 interface and at-
tach to the network. Installation is said to
require no software or firmware modifi-
cations to the host computer or control
units.

The Model 9055 will be available
in February and is priced between
$100,000 and $180,000 per link.

The new Model 9045 links main-
frame computers and remote high-speed
devices, including data-streaming tape
drives, over customer-installed fiber net-

works, providing the resource-sharing

Real Time

benefits of the Model 9055. It will be
available in February for between
$35,000 and $75,000 for two extender
units and a systems controller.

The Model 9044 connects comput-
ers and both low-speed and medium-
speed control units, such as laser print-
ers and terminals, over fiber-optic links
at distances up to 7km and at speeds up
to 1MBps. It’s available now for from
$16,000 to $32,000 per link. DATA
SWITCH CORP., Shelton, Conn. CIRCLE 253

Telex Enters S/3X Market
Nine new products unveiled, in-
cluding four terminals

Telex has entered the System/3X mar-
ket with four new terminals, three new
printers, and a 5250-emulation package
for its workstations.

The Telex System/3X display ter-
minals include the 078-2, a 12-inch dis-
play terminal, available in green or amber
phosphor with displays of up to 1,920
characters; the 079-2, a seven-color, 12-
inch display containing up to 1,920 char-
acters and plug compatible with IBM’s
3179-2; the 180-2, with a green or amber
monochrome 15-inch display that is plug
compatible with 1BM’s 3180-2, capable of
displaying either a 1,920- or 3,564-char-
acter screen; and the 179-2, a full-size
color display offering 1BM 3179-2 plug
compatibility with a seven-color, 14-inch
monitor and a screen display of up to
1,920 characters. The prices, respective-
ly, are $1,295, $1,895, $1,995, and
$2,095. All displays have a 122-key ad-
justable keyboard with up to 1,500 key-
strokes of record/playback capability,
and a standard printer port feature for at-
taching a local screen printer.

Telex System/3X printer terminals
include the 201 matrix message printer,
which supports speeds up to 220cps in
draft and 110cps in near letter quality
(NLQ); the 851 ink jet printer, offering
speeds up to 220cps in draft and 110cps
in NLQ; the 214XP, with speeds of 400cps
in draft and 100cps in NLQ; and the 225
line printer, a plug-compatible replace-
ment for the IBM 5225, with speeds of up
to 600 Ipm in normal mode and 800 lpmin
draft. Prices respectively are $545, $775,
$5,100, and $12,800.

The 5250 Emulation Workstation
offering is a full-size add-on card and soft-
ware that provides Telex’s 1200 series
workstations with hot-key capability be-
tween S/3X sessions. Price is $849.
TELEX CORP., Tulsa, Okla. CIRCLE 254
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Now you can
autodial from
any remote site,
in any sync
protosc,:o{arith
Racal-Vadic's new
4850 PA modem.

Set your remote sites on the
most capable 4800 bps dial-up
sync modem ever made.

The new 4850PA, from
Racal-Vadic.

No other 4800 bps dial-up
modem makes more sync con-
nections, more ways, more auto-
matically. With a 4850PA, you
get both 208B and V.27 ter com-
patibility. You also get BSC,
SNA/SDLC and HDLC serial

CAL

The Electronics Group

RS

autodialers, plus an 801 parallel
autodialer. You can even upgrade
it to 9600 bps.Which means
the 4850PA can sync up with just
about everything. '
The 4850PA is extremely
compact, fully automatic and
packed with useful features. The
front-panel keyboard comes with
an LCD display,and lets you pro-
gram up to 28 options, including
storage for 15 phone numbers.

,‘r\),_- --:m;r:'-r T\\ /;- ,::r u,;&
LJ*«)@JLL»)@:J‘JLJV@JUUQ;
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‘And sinceit's a sync modem,
the 4850PA is the ideal com-
panion for every kind of remote
device, including RJEs and PCs
in micro-to-mainframe applica-
tions.You can even use it to lynk
up your minis.

So get all your remote sites
in sync with your mainframe.
Dial up Racal-Vadic today at
800-482-3427 and ask for more
information about the 4850PA.

1525 McCarthy Boulevard, Milpitas, CA 95035
Tel: (408) 946-2227 - TWX: 556-409 RAVA MLP
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Symphony® is the one software product no business and no business person can afford to
be without.

Based on the 1-2-3® spreadsheet technology, Symphony pulls together five key functions
in one program. Functions that help a marketing manager work smarter. Give a financial analyst
aclearer picture. Run an entire company more effectively.

Anall-in-one investment, Symphony increases in value over time. It offers continuous
growth through Lotus® Add-in products like Spelling Checker, Text Outliner, Symphony Link™
and through more than 250 specialized applications designed by independent software
developers.

What’s more, Lotus backs Symphony with a free telephone hotline and Lotus PROMPT;"
anew comprehensive user support program.

One product to train on. One company to support you. One investment that grows over
time. For all these reasons, you should consider standardizing on Symphony to meet the
personal computing needs of your corporation.

Acomplete general-purposesof

© 1987 Lotus Development Corporation. Lotus 1-2-3 and Symphony are registered trademarks of Lotus Development Corporation.
Symphony Link and Lotus PROMPT are trademarks of Lotus Development Corporation.




Everybody’s Copying Our
Micro-to-Mainframe Link

FREE-LINK
With Unlimited Site Licensing

AsMany Copies as
You Need

For the first time, you
can make as many copies
of our FREE-LINK micro
software as your organ-
ization needs. It’s no
longer necessary to pay
for each individual copy
or to ask your vendor to
authorize additional co-
pies. We’ve already taken
care of that for you. A
renewable yearly license
for our mainframe soft-
ware lets you link as many users to the
mainframe as you want, at no additional
cost. We've even included. free main-
tenance as well as continuous software
updates.

The Leader in Link Software from
the Beginning

FREE-LINK is the most talked about
micro-to-mainframe link in the indus-
try. Since its introduction, over 600
users have found FREE-LINK easy to
~use and adaptable to their specific

IBM

needs. FREE-LINK has created a new
generation of link users—people who
were looking for an inexpensive, no
risk way of addressing their organi-
zations’ micro-to-mainframe link needs.

Powerful, Practical Software

FREE-LINK is powerful, practical soft-
ware. Now users can take full advantage
of their PCs by accessing mainframe
data quickly and in a format that’s
ready to use. With a single keystroke,
FREE-LINK users can download and

reformat mainframe VSAM files for
insertion into popular PC software like
Lotus® 1-2-3™ and dBASE 11®/I1L™
FREE-LINK’s menus and help facilities
make this link incredibly easy to use.
Best of all, FREE-LINK installs in just_
hours.

On-Line Software—A Name that
Means Expertise '
On-Line Software wants to share its
expertise as a software developer, edu-
cator, and consultant with you. Ask
about our free seminars in major cities
nationwide. We’ve even written a book-
let, Micro-to-Mainframe Links—Separ-
ating State of the Art from State of
Confusion. For your free copy, call Ms.
Bernie Burke toll-free at (800) 526-0272.
Everybody’s copying our micro-to-main-
frame link, and you should too!

Call us now for more information on
our products, courses, seminars, and
our free booklet.

V4

On-Line
Software
International,

Inc.
Two Executive Drive, Fort Lee, NJ 07024

1-800-526-0272

Or in New Jersey call 201-592-0009.

IBM is a registered trademark of Inter tional Business Machines.
dBASE 11/111 are trademarks of Ashton-Tate. Lotus 1-2-3 is a registered
k of Lotus Devel Corp.

Software Authorities
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UPDATES

WHEN A COMPUTER operations manager
wants to keep track of all the mainframe
hardware that comes under his or her juris-
diction, the usual method is to create man-
ually a configuration diagram either on pa-
per or on a pc screen. A reliable method, yes,
but a tedious and time-consuming one.

Simware Inc., an Ottawa-based supplier
of data communications software products,
recently introduced some pc software that
automates the creation of cabling diagrams
and assists in maintaining a centralized
database of all mainframe hardware. Devel-
oped jointly with Chroma Systems, also of
Ottawa, Sim/Config runs on an IBM PC, XT,
AT, or compatible and requires a hard disk, a
color monitor, and 512K of memory.

Sim/Config provides a way of creating a
complete inventory of a mainframe installa-
tion and an historical database, which is use-
ful in performance analyses. The product,
says Ed Sterling, vp of development at Sim-
ware, allows for the fact that mainframe
shops may have many types of devices from
different vendors. The software’s built-in
database contains 800 hardware device
specifications, and it includes information
about the physical attributes of popular
mainframe computers, peripherals, and com-
munications devices as well as their connec-
tivity rules. A user builds a database on top
of the product’s existing database, indicating
which devices are in use and how they are
connected. Users can incorporate actual
model numbers, serial numbers, cable num-
ber, or even log-on names in their data-
bases. With these data, the software auto-
matically creates a picture of the configura-
tion for output on a plotter or printer.

To allow for new hardware introductions,
Simware will update the master database
quarterly and maintain a staff of engineers
to add new devices when necessary. Users
can also add to their own database and as-
sign rules to any device they install.

Sterling says that although Sim/Config is
not an Al-based product, the defined rules
help users either validate or invalidate con-
figurations. ‘Sim/Config won't allow some-
one to make a faulty connection,” he adds.
Simware is planning to introduce in June a
mainframe-based product that will incorpo-
rate Al technology. Aion Corp. of Palo Alto,
maker of expert system development tools,
will provide the engine to drive this system,
says Sterling. The mainframe product will al-
low for two-way communication between
mainframes and microcomputers, and will go
beyond Sim/Config in capabilities.

Sim/Config is priced at $8,500 and carries
a 20-year license.

Real Time

SOFTWARE
Computer Associates
Introduces First VM Product

CA-Unicenter for VM is software solution for
managing corporate data centers

BY THERESA BARRY

Computer Associates, citing a 35% to
40% annual growth in the number of us-
ers moving to the VM operating system
environment, recently introduced its CA-
Unicenter for VM as an extension of the
CA-Unicenter concept it introduced for
the MVS and VSE operating systems last
June.

CA-Unicenter integrates the full
range of CA systems software, incorpo-
rating microcomputer technology for
mainframe purposes and offering auto-
mated software support and mainte-
nance services.

CA-Unicenter contains three com-
ponents. The first consists of integrated
software packages that address key func-
tional areas, including scheduling, file
management, and job accounting. The

CA-Unicenter VM is an extension of Computer
Associates’ CA-Unicenter concept.

VM product also includes a VM directory
administrator designed to ease the work-
load of system administrators and pro-
grammers, and it provides end-user tools
such as CA-VTERM, a multiple worksta-
tion facility.

The second component, CA-Acti-
vator, is an interactive, on-line system
that automates and simplifies software
installation and maintenance.

The third component of CA-Uni-
center is CA-Uniservice, a service and
support system that links the client’s
mainframe to Computer Associates in
Garden City, N.Y., by means of a commu-
nications network. It provides immedi-
ate access to program fixes and diagnos-
tic information 24 hours a day, seven
days a week. .

CA-Director, the VM directory ad-
ministrator, is designed to replace exist-
ing maintenance utilities by offering such
things as multinode support, which al-
lows multiple cpus to be controlled from
a central location; profiles, which elimi-
nate the need to continuously repeat in-
formation each time a directory entry is
made; and prototype models, which re-
duce the time and effort needed to create
and modify user IDs when the product is
used by different operators.

CA-VTERM allows a user to access
up to 16 virtual terminals from one physi-
cal terminal and features predefined sets
of operational commands—automated
terminal programs—to be executed
automatically, permitting automation of
repetitive or procedural screen func-
tions.The price for CA-Unicenter for VM
is $63,000 and it’s available immediately.
When purchased in conjunction with the
HVS version, the price is $48,000. COM-
PUTER ASSOCIATES INTERNATIONAL INC.,
Garden City, N.Y. CIRCLE 258

‘Spreudsheei Package

Compatible with Lotus 1-2-3,
Release 1A

Words & Figures, from Volkswriter pub-
lishers Lifetree Software, features a Lo-
tus 1-2-3, Release 1A-compatible spread-
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sheet with a word processor.

Features unique to Words & Fig-
ures are an auditing capability for pin-
pointing errors as well as location of all
circular references; a sparse memory
model and support for the LIM extended
memory specification, which allows for
spreadsheets of 9,999 rows by 256 col-
umns; and support of 8087 and 80287
math coprocessors.

Words & Figures is written in as-
sembly and it runs on IBM PCs and compa-
tibles. The price is $195. LIFETREE SOFT-
WARE INC., Monterey, Calif. ~ CIRCLE259

Free-Form Database for PCs
Allows for retrieval of both text
and numeric information

Version 3 of askSam, the IBM PC-based
database from Seaside Software, was re-
cently introduced.

Version 3 has a document mode,
which is said to eliminate the 1,600-byte
limit on the size of an individual record by
enabling records to be linked together to
form logical documents of any size. A re-
port generator is also included in this
version, giving the software the capabili-
ty to produce business reports having
control breaks with up to eight levels of
subtotals on any number of fields. Re-
ports can be 160 columns wide. A phone-
dialer capability has been added, along
with a sort option that enables sorting of
words containing accents and other
diacritics.

database because it offers storage and re-
trieval of both text and numeric informa-
tion in variable-length fields where every
character can be searched without prior
indexing by the user.

AskSam Version 3 is priced at $200
and requires 256K of memory. It runs on
IBM PCs and compatibles. Current ask-
Sam users can upgrade to Version 3
for $50. SEASIDE SOFTWARE INC., Perry,
Fla. CIRCLE 261

Document Compatibility
For DEC VAX family of
minicomputers

Keyword Office Technologies has en-
tered the mini and mainframe system
market with its recently introduced prod-
uct, VAXpak. VAXpak is said to allow docu-
ments to be exchanged among multiven-
dor office systems based on the DEC VAX
family of minis, from the Microvax II to
the vAX 8800.

Seaside calls askSam a free-form.

eal Time
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VAXpak permits editable-document
exchange among word processing sys-
tems such as WordPerfect running on an
IBM PC, WPS Plus on a DEC Rainbow, Dis-
playwrite 3 on a VAXmate, Microsoft
Word on an a Macintosh, and Mass 11 on
a VAX. A single document can be distrib-
uted in various word processing formats
using VAX connectivity. VAXpak inte-
grates with Digital’s All-in-1 network,
but also works as a standalone applica-
tion. .

vAxpak document translation is said
to support all major pc-based and dedi-
cated word processing systems. Prices
range from $4,000 to $57,000, depending
on VAX model installed. It's available
now. KEYWORD OFFICE TECHNOLOGIES
LTD., Calgary, Alberta. CIRCLE 262

Ada Language Compiler
Software for embedded Intel
mMicroprocessors :

Softech Inc.’s Ada-86 is an Ada language
compiler and software development
package for embedded Intel 80286,
80186, and 8086 microprocessors that
was recently made available to the com-
mercial market.

It is hosted on VAX/VMS and con-
sists of an Ada compiler, binding tools,
and a library manager. Softech claims
that in conjunction with Digital and Intel
products, Ada-86 provides a complete
Ada software development system.

Ada-86is available now and is priced
at $15,000 for the 8086 and 80186 and
$20,000 for the 80286. SOFTECH INC.,
Waltham, Mass. CIRCLE 264

Text DBMS for Mainframe

Enhanced performance, capacity

for IBM and plug compatibles

Infodata has unveiled Release 86.1 of In-
quire/Text, a text-based database man-
agement system for the IBM and plug-
compatible mainframe environment.

F_———_—
R

Text management, as described by Info-
data, is the ability to process structured
or unstructured numericaland alphabetic
data within a database management
environment.

Performance and capacity enhance-
ments are said to be incorporated into
this latest release of Inquire/Text, in-
cluding faster response time, reduced
cputime, fewer 1/0s, and reduced memo-
ry utilization.

Inquire/Text, Release 86.1 is
priced at $49,500; it’s available without
additional charge to customers with
mainframe agreements. INFODATA SYS-
TEMS INC., Falls Church, Va. CIRCLE 260

CAE/CAD/CAM Product-
Shares data among applications
and multiple hardware platforms

Axxyz (pronounced ak-sees) Integrated
Software from Boeing Computer Ser-
vices is a new mechanical CAE/CAD/CAM
open-architecture software system de-
veloped for large industrial companies
that build complex products. Boeing
claims that with Axxyz, additional or dif-
ferent hardware can be incorporated as
requirements change.

The product, written in Pascal, is
composed of seven basic applications
modules that can be used individually or
in combination. They are the geometry

layout module, the solid geometry mod-
ule, the finite element module, the auto-
mated drafting module, the system ad-
ministration module, the production ad-
ministration module, and the data
transfer module, which allows users to
send and receive data among Axxyz sys-
tems or hosts.

Axxyz will be available direct from
Boeing this quarter. The average multi-
ple application price range is from
$15,000 to $20,000. It will be available
initially on Apollo, Digital, and 1BM hard-
ware. BOEING COMPUTER SERVICES,
Seattle. CIRCLE 263
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The Way of the East

LESSONS: AN AUTOBIOGRAPHY

by Dr. An Wang

with Eugene Linden

Addison-Wesley, New York (1986, 248
pp., $17.95).

BY ROBERT SOBEL -

The Computer Revolution seems to
have produced at least two distinct cul-
tures: in Silicon Valley one finds scads of
young, brash, irreverent, trendy, charter
members of the counterculture; on the
East Coast one encounters the typically
more worldly representatives of the
“Boston-Cambridge connection” who,
though equally liberal, tend to be less
noisy about altering the status quo. The

Californians might be seen at rock con-

certs; the Cambridge set supports the
Boston Pops. The West Coast group ac-
tively participates in events like Hands
Across America; their MIT-Harvard
counterparts attend cocktail parties. to
raise funds to combat apartheid in South
Africa. Even those who dislike stereo-
types may recognize this splitin the com-
puter industry; it is the difference be-
tween Steve Jobs and An Wang.

An Wang—the name means
“Peaceful King” in Chinese—is quietly
intelligent and elegant, and-Wang Labo-
ratories, the company he foundedin 1951
with $600, very much bears his personal
stamp. Wang writes that in 1956, IBM was
10,000 times the size of Wang Labs; “To-
day they are twenty times our size. If
we continue to heed the lessons that
brought us to thlS point, that gap will con-
tinue to narrow.’

~As his book’s t1t1e indicates,
Wang intends to specify those lessons in
his autobiography. Had he done so, he
might have produced a memoir worthy of
a place alongside Alfred Sloan’s monu-
mental My Years with General Motors. As
it turns out, the lessons in Lessons derive
mostly from Wang’s peculiar circum-
stances or what he considers good for-
tune, or are so obvious as not to require
elucidation.

After leaving his childhood home
near Shanghai and serving the Chinese
Nationalist war effort as a radio engineer,

Wang came to the United States in 1945

by winning a place in an industrial ap-
prenticeship program. Chance, com-
bined with his own pluck, brought Wang
to Harvard, where he obtained his PhD

and worked with Howard Aiken on the
Mark IV. “By accident I got an oppor-
tunity to help make history,” he writes
of his time at the Harvard Computation
Laboratory. At the lab, heinvented atype
of memory core vital to the giant electro-
mechanical machines of the time. Wang
applied for a patent for his invention
while gamely starting a company he ex-
pected would manufacture and market
memory devices and other electromc
components.

Interesting material, but hardly

“the kind from which one can draw many

general purpose lessons. Wang does say
that from the first he prized simplicity,
explaining that this stems from his Con-
fucian background. “I was interested in
determining the minimum number of
electrical components needed to achieve
some particular 'goal,” he writes. Wang’s

:goals tended to be market oriented; the

simplicity he strove for usually led to

‘marketable products that were relatively
easy to make. ‘

The modest initial success Wang

“achieved with his high-tech startup was
followed by two errors in judgment. In |

1956, Wang sold his patent on memory
cores to IBM for a mere $500 000 plus
some minor considerations; in 1959, he
sold 25% of his company to machine-tool
manufacturer Warner & Swasey for
$50,000 plus a loan of another $100,000
(an investment that ranks with Georges
Doriot’s purchase of 60% of Digital
Equipment Corp. for $70,000 in 1957).
With the money, Wang developed Lina-
sec, a phototypesetting device, out of

which he derived this lesson: “One
should be wary of building a product that
another company will market, since the

other company might get the idea of

building the product itself.”

‘ The company was Compugraph-
ic, which marketed Linasec so success-
fully that in 1964 Wang Labs posted its
first million dollar year. Compugraphic

then developed its own version, leaving |

Wang in the cold and in deep trouble.
Even so, Wang himself derived some sat-
isfaction from the episode feeling he had
profited from the experience. -

Wang turned from Linasec to
desktop calculators, introducing in 1965
the LOCI (logarithmic calculating instru-
ment), which in turn was followed by the
well-received 300 series. Strapped for
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funds needed to expand operations,
Wang decided in 1967 to make his first
public offering of stock, a decision that
made him a millionaire (he claims that he
has never sold any of his personal Wang
stock, however). The company, which
had net assets of $1 million, was capital-
ized now at $70 million. There is no les-
son in this; Wang observes that by sheer
good fortune Wang Labs came to market
at the crest of the great bull market,
when outlandish prices were being paid
for such exotica.

Wang Labs turned from calcula-
tors to word processors to computers. In
Lessons, we follow Wang from one busi-
ness decision to another, in the process
obtaining some insights into the reason-
ing of a highly successful scientist-entre-
preneur whose modesty prevents him
from lecturing to the readers, obliging
them to draw their own conclusions from
his experiences.

For example, Wang’s account of
his company’s performance in 1985—
when earnings collapsed to $15.5 million
from the prior year’s $209.3 million—
mentions that John Cunningham, presi-
dent since 1983, left for another post,
obliging Wang to resume that post in ad-
dition being chairman.

: There is more to Cunningham’s
departure than that. The perception in
the company’s ranks that Wang was
grooming his son, Fred, for succession
caused dissension that continues to be
felt today. Now in the process of recov-
ery, Wang Labs is doing interesting work
in voice processing and networking.
Growth has resumed but profit margins,
which used to be around 20%, are down
to half that amount. Survival is not a prob-
lem; rather, the question is whether
Wang Labs can renew its growth.

v What lessons has An Wang
learned that might enable him to revital-
ize his company? Unhappily, the answer
is not to be found in this book. Perhaps
this is too much to expect. As Isaac
Asimov once remarked to a disgruntled
reader, “You don’t get the key to the uni-
verse for 10 bucks.” Or in this case,
$17.95. |

Robert Sobel, author of 1BM: Colossus in
Transition, (Times Books, New York,
1981) among many other books, recently
coauthored, with David B. Sicilia, The
Entrepreneurs (Houghton Mifflin, New
York, 1986), the companion volume to the
current six-pari television sevies of the
same name.

. Real Time

He Gets a Kick out
of Finding Things

The forever restless Sheldon Breiner’s latest dig
is in insurance expert systems.

BY SUSAN KERR

One of Sheldon Breiner’s colleagues
says that when he first met Breiner, who
is now the president of Sunnyvale, Calif.-
based expert systems startup Syntelli-
gence Inc., he was convinced the man
was an egomaniac: ‘“‘But then I realized
Sheldon’s actually done everything,” he
says, shaking his head in wonder. “Ego-
maniacs just sit around talking.”

Breiner stands out as a man of ac-
tion, even in the hyped-up community of
Silicon Valley. This 50-year-old, small,
trim man cites among his current activi-
ties running two companies, serving as a
director of two others, heading a ven-
ture-capital partnership, running in mara-
thons, and writing. This is only the pri-
mary list; he does plenty more in his
‘“spare” time. '

For the past two decades,
Breiner has been known as one of the
world’s best finders of lost objects.
While working on his doctorate in geo-
physics at Stanford University, and later

at Varian Associates, Breiner conceived
of applications for the magnetometer, a
device that measures the intensity of the
earth’s magnetic field. His finds with the
instrument range from oil and ore depos-
its to avalanche victims, sunken nuclear
submarines, and ancient buried cities.

And, following the assassination
of Robert Kennedy, Breiner was asked
Ly the federal government to help find
ways to improve public security. The re-
sult: Breiner developed the metal detec-
tors in use today in airports.

Now, Breiner is devoting up-
wards of 60 hours a week to Syntelli-
gence, a company he helped found four
years ago to produce commercial appli-
cations for expert systems technology.
Since September 1986, the company has
been delivering these systems, which
carry six-figure price tags, to insurance
companies and banks. In his typical low-
key but confident fashion, Breiner says
Syntelligence now is negotiating a joint-
marketing agreement with IBM.

For his sense of drive, Breiner

BREINER: It's not the
object of the hunt
that's important but
the hunt itself.-
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credits his parents, both Eastern Euro-
pean immigrants who came to America
determined to get ahead. “There was no
question about my going to college and
succeeding,” recalls Breiner. “My fa-
ther, no matter how well I did, would al-
ways ask if someone had done better.
Their European work ethic was passed
ontome.”

Part of that ethic called for
Breiner to work in his parents’ St. Louis
bakery during his school years. “Even
while I was at the bakery [ wanted to get
out and explore,” he says. “As a kid I
read books on all the explorers from
Stanley and Livingstone on. I knew geo-
physics would let me do that exploring.”

" He was right. Breiner’s success
in geophysics has allowed him to travel
to more than 100 countries. His treks in-
clude archaeological digs in which, by us-
ing magnetic surveying techniques, he
helped unearth the buried cities of Syba-
ris in Italy and San Lorenzo Tenoxtitlan
in the Mexican jungle, site of the 3,000-
year-old Olmec civilization. -

Despite his continued interest in
archaeology—he may take a week off in
early 1987 to help on a new dig—Breiner
says it’s not the object of the hunt that’s
important but the hunt itself.

“I get a kick out of finding things.
Idon’t care what it is. I’'m just as interest-
ed in finding a steel thing as a major work
of art,” he comments.

“Here at Syntelligence,” Breiner
adds, “I’'m exploring new ground techni-
cally. We're taking the hidden valley of
expert systems that was buried in the re-
search environment and bringing it out
into the open.”

Syntelligence expert systems
software enables commercial lenders
and insurance underwriters to evaluate
risks associated with potential projects.
Banking and insurance don’t sound all
that glamorous, admits Breiner, but
they’re the industries in which there is
the best opportunity to commercialize
back-room technology. In typical big-
think fashion, Breiner says the company
will be profitable in the first quarter of
this year and should hit the $100 million
mark in 1989.

Although he’s keen on the idea of
expert systems today, it was a different
story when he was first approached on
the subject a decade ago. Syntelligence
cofounder Peter Hart, then the director
of SRI International’s_Artificial Intelli-
gence Center, Palo Alto, was introduced
to Breiner by a mutual friend. Hart was

Real Time

interested in applying expert systems
technology to the field of mineral ex-
ploration.

“Peter was going to capture what
a geologist knows in a computer,” recol-
lects Breiner. “I thought he was going to
be a crackpot. After lunch I became con-
vinced [of the validity of expert sys-
tems], but I thought the business idea of
mineral exploration wasn’t it. I then
thought about banking.”

Hart also recalls that Breiner
wasn’t “impressed at the time [of our
first meeting] that expert systems would
be anything, but he was polite albeit
skeptical.” . .

The two men had little contact for
the next few years. While Breiner was
running his first startup, a manufacturer
of geophysical instruments called Geo-
Metrics (Sunnyvale, Calif.), in the back of
his mind he played with the idea of expert
systems. It turned out that both he and
Hart were moving to the same idea of ap-
plying the technology to the finance and
insurance industries, and they decided to
join forces in 1983.

Although he no longer owns Geo-
Metrics, Breiner isn’t totally out of the
geophysics industry. He cofounded and
is president of ParaMagnetic Logging
Inc., an R&D company based in Seattle
that is developing instruments to mea-
sure residual oil in wells. Also, he is pres-
ident of Foothill Associates, a Menlo
Park, Calif.-based partnership of 10 exec-
utives investing in high-tech companies.

To an outsider, the obvious ques-
tion1is, hasn’t Breiner taken on too many
things to do any of them well? He bristles
at the idea. “I'm not tackling things I
can’t follow through,” he says. Yet, he
admits later, “Probably given her druth-
ers, my wife would prefer it if | wasn’t as
active.” Still, Breiner notes, his wife en-
joyed going to New York City with him
for the weekend to watch him compete in
that city’s marathon. On the average, he
manages to run 30 to 40 miles a week.

With his new life at Syntelli-
gence, there are a few regrets. Although
he takes at least three long vacations a
year, they seem to be to more “civilized”
spots such as Hawaii and Europe. And,
he says, he’d like to do more with photog-
raphy.

There’s been time for one new
project—Breiner recently began writing
his first work of fiction: a thriller about
“how viruses are used to combat nuclear
war. People who've read the outline tell
meit’s very good,” he says proudly. B

CALENDAR

MARCH

Hannover Fair CeBIT '87.

March 4-11, Hannover, West Germany.
Contact Donna Peterson Hyland, Han-
nover Fairs USA Inc., 103 Carnegie Cen-
ter, P.0. Box 7066, Princeton, NJ 08540,
(609) 987-1202.

17th Conference on Computer Audit,
Control and Security.

March 23-27, Boston. Contact the EDP
Auditors Foundation Inc., P.0. Box
88180, Carol Stream, IL 60188-0180,
(312) 653-0950.

Interface '87.

March 30-April 2, Las Vegas. Contact
the Interface Group, 300 First Ave.,
Needham, MA 02194 (617) 449-6600.

ADEE West (Automated Design and Engi-
neering for Electronics Exhibition).
March 31-April 2, Anaheim, Calif. Con-
tact Show Manager, ADEE West,
Cahners Exposition Group, 1350 Touhy
Ave.,P.0. Box 5060, Des Plaines, IL
60017-5060, (312) 299-9311.

APRIL

SICOB 1987 (Information Processing,
Avtomation, Office Organization Show).
April 6-11, Paris. Contact SICOB, 4 Place
de Valois, 75001 Paris, France, (01) 42-
61-4621.

Infocom87 (10th Annual Rocky Moun-
tain Exposition and Conference).

April 15-17, Denver. Contact Mile High
Chapter, DPMA, P.0. Box 334, Denver, CO
80201-0334, (303) 789-4547.

A1'87. April 22-24, Long Beach, Calif.
Contact Jim Hay, Show Manager, Tower -
Conference Management Co., 331 W.
Wesley St., Wheaton, IL 60187, (312)
668-8100.

Robots Il (17th Intemnational Exposition
and Conference on Industrial Robots).
April 26-30, Chicago. Contact Gregg
Balko, Robotics International of SME, 1
SME Dr., P.0. Box 930, Dearborn, Mi
48121, (313) 271-1500.

EXPO BANK ASIA '87 (Japan’s First In-
ternational Banking Equipment and
Technology Exhibition).

April 27-30, Washington, D.C. Contact
E.]J. Krause & Assoc., P.0.Box 70356,
Washington, DC 20088, (301) 986-7800.
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Nobodys charting new courses
in interactive video like ASI.
. hun (ﬁs(}.}ﬁ:)itity‘g’;? &ﬁg’ ﬁg;l(rjsrg (fflodules. Now it's over one ’

Mounting evidence points to the IVI leader

Advanced Systems;Inc:(ASlyistoday'snumber-one-sourcefors
interactive video instruction. For training audiences from DP
professionals to end users. For training needs from MVS/XA to
Lotus 1-2-3. And ASI has channeled $6 million and a sixty-person
staff towards continuing that leadership. o

You'll chart better IVI resullts. - -

Consistently exacting design standards at ASI result in higher
quality IVI. Courseware that fully utilizes the interactive touch-
screen capabilities of the IBM Infowindow System, personal
computer and video disc. So it's even more interactive, more
involving, more individualized than most. And that means
dramatically.improvedlearning time.and.learning retention..

ASI backs you up with more than numbers.

Client Technical Supgort Services is a group of 20 ASI training
Brofessionals available through our toll-free Hotline. And
ecause no single training method can answer all your training
needs, ASl s there with micro and main--
frame CBT, video courses and live
instruction, too. :

Alot of people are talking about the
training potential of IVI. But to help you
realize it, nobody goes as far as ASI.

' information or.a compl
['1-800-238-2626 tod

The Professional Training Resource

ADVANCED SYSTEMS, INCORPORATED 155 EAST ALGONQUINROAD = ARLINGTON HEIGHTS, ILLINOIS 60005 1-800-238-2626
) ASl is an IBM Marketing Assistance Program participant. K
Lotus 1-2-3 is a registered trademark of Lotus Development Corporation. © 1986, Advanced Systems, Incorporated
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YOU’RE FACING
THE PROBLEMS.

INTERFACE '87

The force behind commu-
nications and information
networking solutions.

INTERFACE 87 unites you with
the latest innovations in commun-
ications equipment and services.
Networking products. LANs.
Peripherals. Fiber optic systems.
Software. Cabling systems. Office
automation equipment and
systems. Satellites. Earth sta-
tions. The solutions at the core of
greater productivity. .

To help you understand and
implement the solutions you
need, the INTERFACE '87 Con-
ference reveals and explains the
most pressing

Produced by

XITHE INTERFACE GROUP Inc..

NOW COME
FACE-TO-FACE

WITH THE

SOLUTIONS.

technical, applications, and
management issues: Industry
experts explore such topics as
Virtual Connectivity, Voice/Data
Integration, Network Implementa-
tion, and LANs. You'll examine
case studies that reveal how
others have solved problems
you’re facing. Learn new meth-
ods of meeting the increasing
challenges your people and
systems face. And equip yourself
with new skills for coping with and
conquering the age of technology.

And with such highlights as the
gala Awards Banquet and the
Executive Briefing, the show
gleams with excitement and
innovation.

Co-sponsored by

(ffunications and BusinessWoek

INTERFACE ’87 turns technological
promises into solutions. Register now.

INTERFACE.'87

March 30-April 2, 1987
Las Vegas Convention Center

I—IWAN'I' SOLUTIONS NOW!

I 3 Send me complete attendee information.
O Send me information on exhibiting.

Name
Ttle

City
State Zip
Return to: Mr. Irwin Stern DMT 1 /]- 5 /87

The Interface Group, Inc.,
300 First Avenue, Needham, MA 02194. __'

Company |

I Address

© The Interface Group, Inc.



Not a Panacea
Bravo! My congratulations go out to
Daniel Klinger (“Rapid Prototyping Re-
visited,”" Oct. 15, p. 131) for recognizing
that prototyping is useful under certain
limited conditions, but it is not the uni-
versal panacea for ‘all software devel-
opment problems. What prototyping,
fourth generation language-based tools,
and team-based analysis methodologies
do have in common is a recognition of the
need to involve end users in the require-
ments definition process.

DR. DIANE L. LOCKWOOD

The Consultant’s Edge

I started a computer consulting company

in 1973 and have never done missionary
work. My approach has beennot to argue

with the “we don’ ‘tgo outside” mentality.

However, it is disappointing to see
DATAMATION print an article (“Is Anyone
Really Using Computer Consultants?”
Oct. 15, p. 99) that only shows the atti-
tude of companies that feel outside con~
sultants are an expense to be eliminated
as quickly as possible.

» We have clients who periodically

‘| needservice on 10-year-old systems, the
designs of which we were involved in.
We can respond within four hours -to
their needs. None, repeat none, of their
employees who were originally involved
are now available.

I fail to see the value of “invented
here” if the inventors no longer exist as
far as the company is concerned. We are
a supplier and, as such, are available on
an as-needed basis, year after year. Em-
ployees are not. Often they have either
left the company or have advanced be-
yond the level at which they could be

old systems.
' GARY E. OBERST
Oberst Associates Inc.
Norwalk, Connecticut
Wrong!

“Joining the Ranks,” (Oct. 1, p. 24) incor-

rectly referred to Elxsi as a subsidiary of

Amdahl Corp. Elxsi is a wholly owned

subsidiary of Trilogy Ltd., San Jose. Pe-

-ter Appleton Jones is president and ceo

-of Elxsi and Trilogy Ltd., and Gene M.
Amdahl is chairman of the board.

DAVID W. DUNLAP

Vice President

Finance and Administration

Elxsi

San Jose, California

Seattle, Washington

called upon to perform maintenance on’

Real Tlme

READERS’ FORUM

The Importance of Proper Forms

I work for a small software house selling
microcomputer-based systems—so
small, in fact, that we have only two full-

“time programmers. The size of our staff

makes us particularly vulnerable to dis-
tractions. )

For a long time we accepted it as
ordinary operating procedure for people

from the service department to talk di-

rectly to the programmers whenever
they had questions about how our prod-

‘ucts worked or when they had found (or

thought they had found) programming
errors. Recently, however, our program-
mers noticed they were spending more
and more time answering questions from
the service department and less and less
time actually writing programs. (Why the
problem grew so rapidly is not entirely
clear; my personal theory is that it is sim-
ply due to growth in our customer base
and correspondingly in our service de-
partment, while our programming staff
has remained constant).

We tried various methods to
solve this problem, such as improving
our manuals, slowing the flow of new
versions so we could more throughly
check for errors, and so on, but none of
these really helped. Finally, our company
decided to attack the problem directly:
we instituted a new policy stating that all
future communications between service
and programming must be in writing. We
hoped that by having a written record of
each request for assistance the service
people would be less likely to ask the
same question twice and there would be
less confusion about both the question
and the answer. We also frankly expect-
ed that the inconvenience of having to
write out a question would make people
more likely to experiment or read the
manual.

We felt that 1t was important to
develop a suitable form for this purpose,
not one that was simply “thrown togeth-
er.”” We set out to create a form that
would take a minimal amount of time to
fill out while fully conveying the informa-
tion required. We observed that our pro-
grammers repeatedly had to give the
same answers, not only because ques-
tions were repeated but also because dif-
ferent problems often had similar solu-
tions. We feel that our final product met
our goals admirably, and so I present a
more or less generic version of it here.
We welcome forms designers in other
firms to study it and perhaps adapt some
of our techniques to their own situation.

PROGRAMMING ASSISTANCE REQUEST
Date:

Requester:

Question/Nature of problem:

Programming response:

[ 1Try again and see what happens.

[ 1 Reset the machine, try again, and see
what happens.

[ 1 Turn the machine off, turn it on again,
and see what happens.

[ ] Send them a new version of the soft-
ware and maybe the problem will go
away

[1Have MltCh fix the file with the hex file
editor.

[] Have John replace the hard disk con-
trol board.

[ ] Instail an umnterruptlble power

. supply.
[ 1 Obviously an operator error.
[1Read the manual:
" [1application,
[ 1DoSs,
[ ] Unix,
[ ] other:
[ Inote especially p.

[ 1That only works on the
[ 1Ms/DOs version,

[ 1 Unix version. -

[ 11t works fine for us.

[ 1 Why would you want to do that?
[1That’s been fixed in the latest release,
whichisversion______ .
[11It’s on our list, scheduled for comple-

tion on .

[1No.

[ 11t can’t be done.

[ 1 Other. Explain fully:

Date of response
Programmer’s initials
MARK JOHANSEN
Software Engineer
Programming & Systems Management
Beavercreek, Ohio

The Fall of the Roman Empire

There was no pc
In44B.C..
No discus-throwing floppily.
No computus populi. _
EDMUND CONTI
Programmer

Summit, New Jersey

Ifyou'd like to share your opinions,
gripes, or experiences with other readers,
send them to the Forum Editor, DATAMA-
TION,875 Third Ave., New York, NY
10022. We welcome essays, poems, hu- ~
morous pieces, or short stories..

104 DATAMATION [ JANUARY 15, 1987




f\ru'[“ y-f!Xlrl'I)fﬂmj r‘fﬂw}’hwaWﬂ ‘f'o"[lf'r'(} I Emilling
: FAIg AR
] »,.mulf*i(- @E‘ H~1'Pmliliin 38K
4mnrm:rw*}=m-vil awitithe i dfavoriies
i ﬂnvinm:r alERE filrs prnae,
( -ﬁ}'jﬁfimm?{

Minuﬁ" «:.
ol -nr-m-r—m ':_
,,,ms Mm'*" rrrr :

& -IIFL {‘j(’";ﬂ D
ﬂ mr ?ﬂ /Tinjrl“ﬁ'fﬂ(iﬁig {
{Sosanor R Seile i naleec UEe s
HifE ZIGEAT
\ﬁrr"(qmn'];“ SHOWRHE
,w'lii&-:
iiilﬂu f‘
HT““’-I"]'M"'F'

Arfiiveetils

AN AR
SYF £ a0y A
Wlsrgelstizy etz T UL e
) TR Y OO [ T T S T O R L SRR e R T e
oA H I

‘1’5“]3.& Y

HET

R LI USTRC TS TR

R I R TSR H e
S RE I [T TR HTTI PN TN PRRE S I S [y

I A R AR BT S ,\,rngiew:us»(-
M ARTERE TR AT
RAGITHRE
"5.?"’!5*;?.'#."?3§ihu
‘Tillilﬂr

RN AT A
"('“I‘-’X‘. : f!i%”uhi

PP R Trspieei

wrily

A R T E e P T AP PP

Yisiigeez ,t%'siéru“;u"

AN B

Salearinieciv e vinels

IR TR AU Yot L LT PYES T RS TEST

5

ERIUTS RS ELTY I S

- woEn -
f'JHHHJlll)llllllllIIIIII]IM]IIH[HIHH .
g

{




Melcome to the Equinox Terminal Network
Setect Destination:

HiS-vax ENGRG-HP SALES- PfiE'J
PRINE UNI Ml
HE 38R DATA-GEN'L

Conpeeted, Llogin Please

SWITCHING  TERMINAL

‘TERMINALS. SWITCHING.

Get Connected With An Equmox Data PBX.

- An Equinox Terminal Network lets you connect your - Network for your needs And all of our Data PBXs are fully
terminal to any async RS-232 computer, modem or printer compatible, so they can be expanded-and networked to
with a few keystrokes. No more cable swapping, A-B accommodate growth and protect your investment.

switches or moving between terminals.

Low-Cost, Easy Installation.

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

Network Growth With Compatible Products.

Whether you have a few terminals or thousands,
we have a Data PBX to create the right size Terminalg: =3

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

Call 1-800-DATA-PBX.

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

Equinox is a registered trademark of Equinox Systems Inc.

MDX

8-16 Lines DS-15

24-1320 Lines

DS-5
24-960 Lines

EQUINOX

Smart Connections For Dumb Terminals.
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